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has  been  specially  prepared  by  one  of  our  most  eminent  scholars  and 

authors.  It  furnishes  a  complete  education  for  all  who  desire  acquaint¬ 
ance  with  the 

% 

MIGHTY  MEN  OF  LETTERS 

who  have  perfected  our  language  and  added  lustre  to  English  authorship. 


THE  ERAS  OF  LITERARY  CULTURE 


are  clearly  outlined,  and  the  careers  of  all  the  eminent  writers  are  given  in  con¬ 
nection  with  their  styles  and  works.  Among  a  few  of  the  very  many  with 
whom  we  are  made  familiar  are: 


The  Venerable  Bede  (born  672) 
John  Wiclif  (1324-1384) 

Geoffrey  Chaucer  (1340-1400) 
Edmund  Spencer  (1552-1599) 
William  Shakespeare  (1564-1616) 
Ben  Jonson  (1573-1637) 

Sir  Philip  Sidney  (1554-1586) 
Francis  Bacon  (1561-1626) 

John  Milton  (1608-1674) 

Samuel  Butler  (1612-1680) 

John  Dryden  (1631-1700) 

John  Bunyan  (1628-1688) 


Daniel  Defoe  (1661-1731) 
Jonathan  Swift  (1667-1745) 
Alexander  Pope  (1688-1744) 
James  Thompson  (1700-1748) 
Thomas  Gray  (1716-1771) 

Oliver  Goldsmith  (1728-1774) 
William  Cowper  (1^31-1800) 
Robert  Burns  (1759-1796) 

William  Wordsworth  (1770-1850) 
Walter  Scott  (1771-1832) 

Samuel  T.  Coleridge  (1772-1834) 
Thomas  Moore  (1779-1852) 


Lord  Byron  (1788-1824) 

Thomas  Carlyle  (1795-1881) 
Thomas  B.  Macaulay  (1800-1859) 
Alfred  Tennyson  (1809-1892) 
Robert  Browning  (1812-1889) 
Mathew  Arnold  (1822-1888) 
William  M.  Thackeray  ( 1811-1863) 
Charles  Dickens  (1812-1870) 
George  Eliot  (1819-1880) 

Ian  Maclaren  (1850 - ) 

Rudyard  Kipling  (1865  - ) 

Mrs.  Humphrey  Ward  (1851 - ) 


ONE  MISSES  THE  OPPORTUNITY  OF  A  LIFE-TIME  WHO  FAILS  TO  LEARN  OF  THESE 
EMINENT  WRITERS,  AS  THEIR  LIVES,  STYLES  AND  WORKS  ARE  HERE  PRESENTED. 
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THE  ENGLISH  LANGUAGE.  ITS  EARLIEST  LITERATURE. 

A.  D.  500—1200. 

THE  ENGLISH  LANGUAGE.  The  twentieth  century  has  opened  with 
the  English  Language  the  dominant  speech  of  the  world.  The  primitive  mono¬ 
syllabic  Chinese  may  be  spoken  by  a  larger  number  of  people;  the  Russian,  the 
Spanish  and  other  civilized  tongues  may  be  widely  diffused.  The  Latin,  once  the 
language  of  imperial  Rome,  is  still  preserved  throughout  the  world  in  the  service  of 
the  Catholic  Church;  the  French  remains  the  language  of  diplomatic  intercourse ; 
the  German  has,  by  the  studious  diligence  of  its  race,  become  the  arena  of  science 
and  multifarious  learning;  yet  the  English,  through  the  indomitable  energy  of  the 
people  who  speak  it,  moves  steadily  forward  to  an  assured  triumph,  drawing  men  of 
all  races  under  its  potent  sway. 


CHAPTER  L 

The  English  Language.  Its  Earliest  Literature. 
A.  D.  500—1200. 

In  history  an  English-speaking  people  is  first 
dimly  discerned  when  it  wins  by  hard  struggles  a 
new  home  in  a  small  fair  island  almost  beyond  the 
limits  of  Roman  civilization.  It  needed  centuries 
to  establish  itself  firmly  there,  yet  eventually  it  has 
pushed  far  beyond  and  taken  imperial  rank  among 
the  mighty  factors  of  human  progress.  It  has 
crossed  the  trackless  ocean,  founded  in  a  New 
World  an  empire  vast  as  that  of  the  ancient 
Romans,  planted  colonies  not  only  in  the  North 
Temperate  Zone  but  beyond  the  equator  in  the 
Southern  Hemisphere,  established  its  dominion  in 
the  most  ancient  seats  of  civilization  and  erected 
outposts  in  every  grand  division  of  the  habitable 
81 


globe.  The  English  language  has  become  the  fa¬ 
miliar  speech,  the  vernacular,  of  men  of  every  race 
and  every  color.  In  this  triumphant  march,  sweep¬ 
ing  over  land  and  sea,  over  continents  and  islands, 
the  English  language  has  lost  none  of  its  original 
worth,  its  pristine  dignity;  rather  it  has  increased 
and  magnified  the  elements  of  its  true  greatness 
and  real  grandeur.  It  is  to-day  more  serviceable, 
more  noble,  more  worthy  of  love  and  admiration 
than  it  has  ever  been  before.  In  the  fourteen  cen¬ 
turies  of  its  recorded  history  it  has  undergone 
many  notable  changes,  but  it  has  lost  nothing  of 
permanent  value.  It  has  acquired  strength  by  ac¬ 
tivity  and  gained  power  by  conquest.  It  enriches 
all  that  inherit  it  or  willingly  accept  it.  Its  accu¬ 
mulated  literature  is  a  priceless  boon,  an  inex¬ 
haustible  treasure. 

Its  Origin. — British  conquests  in  India  in  the 
eighteenth  century  led  to  the  thorough  study  of 


(1261) 


1262 


ENGLISH  LITERATURE. 


the  languages  of  that  peninsula.  The  most  aston¬ 
ishing  result  of  this  investigation  was  the  discov¬ 
ery  that  nearly  all  the  languages  of  Europe  are 
closely  related  to  the  Sanskrit,  the  ancient  sacred 
language  of  India.  This  family  of  languages  is 
therefore  called  Indo-European.  It  comprises 
Sanskrit,  Zend  (the  ancient  language  of  Iran  or 
Persia),  Greek,  Latin,  Lithuanian,  Teutonic  and 
Celtic,  and  their  various  derivatives  in  modern 
European  languages. 

By  further  research  it  has  been  discovered  that 
the  Teutonic  group  comprises  two  branches — the 
east  Germanic  branch,  to  which  belong  the  old 
Gothic  and  the  present  Norse,  and  the  west  Ger¬ 
manic  branch,  divided  into  High  German  and  Low 
German.  The  High  German  prevailed  in  Central 
Germany,  the  Low  German  in  the  tribes  along  the 
northwest  coast  from  Jutland  to  northern  France. 
The  present  representative  of  Low  German  is  the 
Dutch,  and  to  this  the  earliest  known  form  of  Eng¬ 
lish,  commonly  called  Anglo-Saxon,  but  more 
properly  Old  English,  bears  strong  resemblance. 
This  remarkable  kinship  of  language,  ancient  and 
modern,  is  a  lasting  result  of  the  great  migration 
of  tribes  and  races  from  Central  Asia  westward 
through  Europe. 

The  Celts  in  Britain. — The  Celtic  race  was  the 
vanguard  of  this  movement,  and  long  before  the 
Christian  era  had  occupied  the  Atlantic  coasts 
from  Spain  to  the  British  Isles.  When  the  Ro¬ 
mans  had  subdued  those  regions,  they  allowed  the 
native  inhabitants  to  remain.  Those  in  Spain  and 
Gaul  accepted  the  language,  arts  and  institutions 
of  their  conquerors.  But  in  Britain,  though  the 
Romans  built  towns  and  roads  and  kept  military 
possession  for  more  than  three  centuries,  the  na¬ 
tives  retained  their  own  language,  which  still  sur¬ 
vives  in  Wales  and  the  Scotch  Highlands,  as  well 
as  in  Ireland.  The  British  youth  were  employed 
in  the  Roman  armies,  but  on  the  Continent  and  not 
in  defense  of  their  own  country.  The  people  lost 
their  patriotism  when  their  tribal  system  was 
broken  up,  and  depended  on  the  legions  of  the 
empire  for  protection.  But  the  huge  empire  be¬ 
came  unwieldy  and  many  ^spirants  grasped  at 
supreme  power.  As  its  vigor  declined,  the  legions 
were  withdrawn  from  Britain  and  the  natives  were 
left  exposed  to  the  inroads  of  more  hardy  tribes. 

The  Teutonic  Invasion. — Before  the  Romans  left 
Britain  piratical  adventurers  from  the  German 
tribes  had  already  harassed  and  plundered  the  east 
coast,  so  that  it  became  known  as  the  Saxon  shore. 
About  the  middle  of  the  fifth  century  these  in¬ 
vaders  began  to  take  possession  of  the  land.  The 


J utes  from  J utland,  who  had  been  most  promine,  t 
among  the  sea-rovers,  now  settled  in  Kent.  They 
were  soon  followed  by  the  Saxons,  who  seized  the 
lands  on  the  south  coast  and  around  the  Thames. 
North  of  these  the  Angles,  who  even  then  called 
themselves  English  folk,  settled  in  Norfolk  and 
Suffolk,  and  in  Northumbria.  The  migratory  ex¬ 
peditions  continued  for  a  hundred  and  fifty  years. 
To  all  these  Teutonic  tribes  the  Celts  gave  the 
name  Sassenach ,  as  the  Irish  do  to  this  day.  Yet 
the  invaders,  when  in  course  of  time  they  united 
their  forces,  used  as  a  common  designation  Angles,, 
which  in  Latin  became  Angli.  Rarely  did  they  use 
the  compound  term  Anglo-Saxon,  which  has  at¬ 
tained  prominence  in  recent  times.  The  bold  in¬ 
vaders  were  all  heathen,  worshipers  of  Woden  and 
Thor,  whose  names  are  preserved  in  Wednesday 
and  Thursday.  Fierce  and  brutal  in  war,  they 
slaughtered  or  drove  out  the  previous  settlers. 
These  Celts  had  become  Christians,  and  being  en¬ 
feebled  by  the  Roman  dominion  had  lost  much  of 
their  prowess.  The  remnants  of  them  sought  ref¬ 
uge  in  Wales  and  other  corners  of  the  island. 

The  Dawn  of  English  Literature. — The  self- 

reliant  English  invaders  kept  their  own  language 
and  customs  free  from  admixture.  They  set  up 
several  independent  kingdoms.  Rude  as  they 
seemed,  they  were  not  entirely  unversed  in  arts. 
They  had  brought  from  the  Continent  not  merely 
war-songs,  but  fragments  of  long  poems,  skillfully 
constructed.  These  were  chanted  or  recited  at 
their  feasts,  and  new  songs  were  composed  by  their 
poets,  called  scops,  that  is  shapers,  or  gleemen. 
There  is  no  trace  of  Christianity  in  their  poems 
till  the  conquest  of  the  land  was  completed.  From 
far  distant  Rome  came  the  new  impulse.  Gregory 
the  Great,  when  a  deacon,  had  been  attracted  by 
the  beauty  of  some  captive  English  boys  exposed 
for  sale  in  that  metropolis.  When  he  was  told  that 
they  were  Angli,  he  replied,  " Non  Angli,  sed  An - 
geli;”  not  Angles,  but  angels.  When  he  became 
Pope  he  did  not  forget  the  handsome  heathen,  but 
sent  a  missionary  to  their  land.  In  A.  D.  597  the 
monk  Augustine  arrived  in  Kent  and  at  once 
made  a  favorable  impression  on  King  Ethelbert, 
who  had  married  a  Christian  princess  from  a. 
Frankish  tribe.  Ethelbert  accepted  the  new  faith, 
and  his  courtiers  followed  his  example.  Yet 
Christianity  spread  but  slowly  among  the  inde¬ 
pendent,  warlike  people.  In  the  North  some  mis¬ 
sionaries  came  from  Iona,  where  Columba,  an 
Irish  Scot,  had  founded  a  colony  of  Christian 
monks.  A  similar  monastery  was  established  by 
Aidan  in  Holy  Island,  off  the  coast  of  Northum- 
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bria,  and  several  others  on  the  mainland  became 
schools  for  the  clergy  and  nobles.  It  was  by  these 
monks  that  English  was  cultivated  for  literary 
purposes  and  some  of  the  old  heathen  poems  pre¬ 
served,  though  evidently  in  modified  form. 

The  Traveler’s  Song. — Perhaps  the  oldest  Eng¬ 
lish  poem  is  Widsith,  meaning  “far  away.”  It 
seems  to  have  been  composed  in  the  fifth  century 
by  a  North  German  minstrel  who  in  the  fourth 
had  wandered  over  many  lands  and  visited  the 
courts  of  powerful  kings.  The  conclusion  of  his 
poem  has  been  thus  rendered  in  modern  English, 
which  gives  the  sense  but  does  not  reproduce  the 
ancient  metre : 

So  have  I  ever  found,  in  journeying, 

That  he  is  to  the  dwellers  in  a  land 

The  dearest  to  whom  God  gives,  while  he  lives 

Here  upon  the  earth,  to  hold  rule  over  men. 

Thus  wandering,  they  who  shape  songs  for  men 
Pass  over  many  lands,  and  tell  their,  need. 

And  speak  their  thanks,  and  ever,  south  or  north, 
Meet  some  one  skilled  in  songs  and  free  in  gifts, 
Who  would  be  raised  among  his  friends  to  fame 
And  do  brave  deeds  till  light  and  life  are  gone. 

He  who  has  thus  wrought  himself  praise  shall  have 
A  settled  glory  underneath  the  stars. 

Beowulf. — Other  poems  of  some  merit  have  been 
preserved,  but  the  greatest  interest  has  been 
aroused  by  the  Old  English  epic  which  recites  the 
brave  deeds  and  death  of  Boewulf.  This  hero, 
thane  of  Hygelac,  is  said  to  have  sailed  from 
Sweden  to  the  aid  of  Hrothgar,  king  of  Jutland, 
who  had  been  harassed  for  twelve  years  by  a  grisly 
monster,  Grendel,  dwelling  in  a  marshy  lake  near 
the  sea.  The  evil  passions  of  this  fiend  had  been 
roused  by  the  festivity  at  the  opening  of  the  king’ s 
new  hall,  Heorot.  Therefore  at  night  he  broke 
into  the  hall,  carried  off  one  of  the  thanes  who 
bad  been  sleeping  on  benches,  and  devoured  him. 
This  outrage  had  been  repeated  at  intervals  until 
thirty  victims  had  been  destroyed.  Then  the  hall 
was  deserted  and  its  fate  was  made  known  widely 
in  songs.  Beowulf  was  thus  stirred  to  seek  an  en¬ 
counter  with  the  invulnerable  monster.  When  his 
errand  was  learned  by  Hrothgar  he  was  warmly 
welcomed.  He  undertook  to  guard  the  hall,  and 
when  the  fiend  entered  at  night  engaged  in  a 
deadly  struggle  without  weapons.  At  last  Beo¬ 
wulf  succeeded  in  tearing  off  a  limb  of  the  monster. 
The  fiend  fled  to  the  lake.  On  the  next  night  came 
his  sea-wolf  mother,  seeking  vengeance.  Quickly 
she  slew  another  thane,  the  dearest,  friend  of 
Hrothgar.  Then  the  king  urges  Beowulf  to  attack 
the  monsters  in  the  lake.  The  hero,  donning  his 
armor,  descends  to  the  bottom  of  the  lake.  Here 
he  encounters  Grendel’s  mother,  and  slays  both 


her  and  her  son.  He  discovers  also  a  precious 
treasure  in  a  cave,  but  neglecting  it,  carries  off 
the  heads  of  the  monsters.  Through  a  sea  of  blood 
he  swims  to  rejoin  his  friends.  In  the  hall  he  re¬ 
lates  his  exploits,  which  Hrothgar  abundantly  re¬ 
wards.  The  gleeman  celebrates  the  deed  in  a  new 
song  and  the  thanes  resume  their  revelry,  shouting. 
“Heorot  is  ransomed.”  When  Beowulf  departs 
Hrothgar  gives  him  a  well-equipped  vessel,  and 
Beowulf,  in  return,  presents  the  king  with  a  jew¬ 
eled  sword. 

Many  years  later  Beowulf,  who  has  been  made 
king  of  the  Danes,  engages  in  another  adventure 
with  a  fiery  dragon,  the  guardian  of  a  hidden 
treasure.  Believing  he  is  destined  to  perish  in  the 
conflict,  he  rehearses  his  past  life.  His  sword  is 
broken  on  the  scaly  hide  of  the  dragon,  but  a 
comrade  stabs  the  beast.  Beowulf,  however,  is 
mortally  wounded,  and  the  poem  closes  with  his 
funeral. 

This  legend  seems  to  have  been  put  into  Eng¬ 
lish  verse  in  the  seventh  century,  and  is  thus  the 
most  ancient  heroic  poem  in  any  Germanic  lanr 
guage.  It  comprises  6,357  lines.  The  weird  tale  is 
evidently  a  mythical  treatment  of  an  historical 
event  otherwise  unknown.  The  solitary  manu¬ 
script  containing  it  lay  neglected  in  England  until 
Thorkelin,  a  Danish  antiquary,  seeking  materials 
for  his  country’s  history,  discovered  and  published 
it  in  1815.  Then  its  value  was  perceived,  and  it 
aroused,  great  interest  in  Germany  and  England, 
as  well  as  Denmark.  It  may  originally  have  con¬ 
sisted  of  short  poems  about  the  hero,  which  were 
combined  and  edited  by  a  Northumbrian  poet.  To 
him  are  due  a  few  Christian  touches,  while  the 
main  poem  is  thoroughly  pagan. 

Caedmon. — When  Christianity  was  fairly  ac¬ 
cepted  by  the  people  a  new  spirit  entered  into  Eng¬ 
lish  poetry,  though  the  warlike  spirit  was  not  lost. 
In  the  new  songs  of  victory  the  triumph  is  ascribed 
to  God.  The  fondness  for  the  supernatural  was 
now  shown  in  legends  of  saints  and  Christian 
heroes,  as  well  as  in  paraphrases  of  Bible  story. 
The  most  celebrated  name  in  this  connection  is 
Caedmon,  whose  career  is  chronicled  by  the  ven¬ 
erable  Bede  in  his  Latin  history.  Caedmon  was  a 
lay  brother  at  the  monastery  of  Whitby,  founded, 
in  A.  D.  657  by  Hilda,  a  royal  convert  from  pa¬ 
ganism.  When,  according  to  custom,  the  harp  was 
passed  round  among  those  gathered  for  pleasure  in 
the  evenings,  he  would  depart,  as  he  knew  no  song. 
But  once,  when  he  had  thus  gone  out  to  the  stables, 
he  fell  asleep.  In  his  dream  he  heard  a  voice  bid¬ 
ding  him  sing,  and  he  replied  that  he  could  not 
sing.  The  speaker  insisted  that  he  should.  “What 
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shall  I  sing?”  said  Caedmon,  and  the  other  re¬ 
plied,  “Sing  the  origin  of  creatures.”  At  once  the 
layman  was  inspired  to  sing  verses  to  this  effect : 

“Now  ought  we  to  praise  the  Author  of  the 
heavenly  kingdom,  the  power  of  the  Creator  and  His 
counsel,  the  deeds  of  the  Father  of  glory:  how  He, 
being  the  eternal  God,  became  the  author  of  all  mar¬ 
vels:  the  Almighty  Guardian,  Who  created  for  the 
sons  of  men,  first,  heaven  for  their  roof,  and  then 
the  earth.” 

On  awaking,  Caedmon  repeated  these  verses 
and  composed  others.  He  was  led  to  the  abbess, 
who  bade  him  rehearse  his  dream  and  then  versify 
a  portion  of  sacred  history  read  to  him.  When  this 
was  done  she  advised  him  to  become  a  monk,  that 
he  might  read  and  versify  the  Scriptures. 

Such  is  the  account  given  by  Bede,  and  there 
are  extant  paraphrases  of  Scripture  story  bearing 
Caedmon’s  name.  The  best  critics  think  that  only 
a  few  lines  really  belong  to  him,  and  that  the  work 
is  due  to  several  authors.  The  most  spirited  part 
is  that  called  Genesis,  in  which  the  poet  describes 
Satan’s  expulsion  from  heaven  as  Milton  did  a 
thousand  years  later.  The  root  idea,  however,  is 
found  in  earlier  Christian  interpreters  of  Scrip¬ 
ture.  Another  fragment  which  was  found  in  the 
same  manuscript  with  Beowulf  relates  in  spirited 
style  the  story  of  Judith,  the  Jewish  maiden  who 
yielded  to  embraces  of  Holofernes  that  she  might 
slay  that  enemy  of  her  people. 

Cynewulf. — Some  other  Christian  poems  of  this 
period  have  been  found  with  the  name  Cynewulf 
inserted  in  runes,  which  were  the  early  alphabetic 
characters  of  northern  Europe.  The  longest  of 
these  was  Elene,  which  tells  the  legend  of  the  find¬ 
ing  of  the  true  cross  by  Helena,  the  mother  of  the 
Emperor  Constantine.  Another  described  the 
Coming  of  Christ,  and  a  third  related  the  legend 
of  St.  Juliana.  Joined  with  these  are  many  rid¬ 
dles,  probably  originally  a  hundred,  though  only 
about  ninety  remain.  It  was  the  fashion  in  those, 
days  for  Latin  writers  to  compose  centuries  of 
riddles,  and  this  English  poet  imitated  them  in  his 
native  tongue,  translating  freely  from  theirs. 
They  are  of  various  lengths,  from  four  lines  to  a 
hundred.  The  riddles  are  not  mere  puzzles,  but 
often  highly  poetical  descriptions  of  the  wonders 
of  nature. 

Characteristics  of  Old  English  Poetry. — The 

early  English  verse  differed  essentially  from  that 
of  the  present  day.  It  has  no  rhyme,  nor  any  fixed 
number  of  syllables  in  a  line.  The  chief  features 
are  accent  and  alliteration.  Each  line  has  four  ac¬ 
cented  syllables  and  there  is  a  pause  about  the 
middle.  Two  of  the  accented  syllables  in  the  first 


half  and  one  in  the  second  usually  begin  with  the 
same  consonant,  but  sometimes  these  accented  syl¬ 
lables  begin  with  different  vowels.  This  system  of 
alliteration  is  not  always  strictly  observed.  The 
variation  seems  to  be  intentional,  according  to  the 
nature  of  the  subject.  A  short  extract  from  Caed¬ 
mon’s  Genesis  will  sufficiently  illustrate  Old  Eng¬ 
lish  rhythm;  the  inid-verse  pause  is  marked  by  a 
colon. 

Thegnas  thrym-fseste:  theoden  heredon, 

Ssegdon  lustum  lof:  heora  lif-frean 
Demdon  drihtnes:  dugethum. 

This  obsolete  English  needs  a  translation  for 
readers  of  the  twentieth  century. 

Thanes  most  glorious  their  leader  honored, 

Told  with  pleasure  praise  to  their  life-king, 

Ruled  the  Lord’s  nobility. 

A  striking  peculiarity  of  this  Old  English  poetry 
is  the  substitution  of  figurative  expressions  and 
compound  words  for  the  names  of  persons  and 
things.  Thus,  the  ocean  is  called  the  whale’s  path, 
an  arrow  becomes  a  war-adder,  Noah’s  ark  is  called 
the  sea-house,  and,  again,  the  palace  of  the  ocean. 
Another  feature  was  the  frequent  use  of  inversion 
in  sentences. 

The  Venerable  Bede.  —  The  introduction  of 
Christianity  gave  the  English  people  acquaintance 
with  Latin,  the  language  of  the  Church  service, 
but  hardly  with  Latin  classical  literature.  The 
fathers  of  the  Church  showed  scant  favor  for  the 
remains  of  Pagan  antiquity,  but  they  imposed  the 
use  of  Latin  on  all  the  youth  whom  they  trained. 
The  greatest  literary  character  of  the  Old  English 
period  was  Beda,  usually  called  the  Venerable 
Bede  (673-735).  He  was  a  monk  at  Jarrow,  in 
Northumbria,  devoting  his  time  entirely  to  learn¬ 
ing,  teaching  and  writing.  His  forty-five  works 
were  all  in  Latin.  Though  he  is  reported  to  have 
been  engaged  at  the  time  of  his  death  in  translat¬ 
ing  the  Gospel  of  St.  John  into  English,  no  trace 
of  such  translation  remains.  But  his  chief  work 
was  The  Ecclesiastical  History  of  Our  Island,  in 
which  he  recounts  the  history  of  Britain  from  the 
time  of  Julius  Caesar.  To  him  we  owe  the  story 
of  Caedmon  which  has  been  related  above,  as  well 
as  much  of  the  secular  history  of  Britain.  King 
Alfred,  a  hundred  and  fifty  years  later,  turned 
parts  of  Bede’s  history  into  Old  English  or  Anglo- 
Saxon  for  the  benefit  of  his  countrymen. 

Alfred  the  Great. — Early  in  the  ninth  century 
the  fierce  piratical  Danes  threatened  the  extinction 
of  the  English  people.  They  seized  Northumbria 
and  all  the  east  of  England  and  drove  the  rulers 
of  Wessex  into  the  swamps.  Yet  when  the  Saxon 
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power  was  at  its  lowest  ebb,  the  genius  of  Alfred 
the  Great  (849-901)  found  means  to  turn  the  tide 
of  fortune.  Gathering  again  the  scattered,  dis¬ 
heartened  Saxons,  he  defeated  the  Danes  and  made 
a  treaty  relinquishing  to  them  a  large  territory, 
but  compelling  them  to  keep  within  bounds.  Then 
applying  himself  with  wise  statesmanship  to  the 
arts  of  peace,  he  undertook  the  education  of  his 
own  people.  Wise  and  learned  men  were  drawn 
i  to  his  court,  and  schools  were  established  for  noble 
>  youth.  For  their  better  instruction  the  king 
caused  what  were  considered  the  best  works  of  the 
time  to  be  translated  into  English.  Among  these 
were  Pope  Gregory’s  Pastoral  Care ,  Orosius’  Uni¬ 
versal  History,  and  Bede’s  history,  already  men¬ 
tioned.  The  king  himself  took  part  in  the  task  of 
translating.  In  the  history  of  Orosius  he  inserted 
the  narrative  of  some  Norse  sailors  as  told  to  him¬ 
self.  His  rendering  of  Bede  was  the  first  English 
history  of  the  English  people.  His  Code  of  Laws 
tended  to  unite  and  elevate  the  distracted  people. 
His  was  indeed  a  strenuous  life ;  and  when,  at  the 
age  of  fifty-two,  death  drew  near,  he  wrote:  “As 
long  as  I  have  lived  I  have  striven  to  act  worthily. 
I  desire  to  leave  to  those  who  come  after  me  a 
remembrance  of  me  in  good  works.”  After  the 
lapse  of  a  thousand  years  England  still  delights  to 
honor  the  memory  of  this  wise  ruler  and  bene¬ 
factor. 

The  Saxon  Chronicle. — Alfred  set  in  motion 
another  work  which  kept  the  scribes  busy  long 
after  his  death.  He  caused  a  history  to  be  com¬ 
piled,  and  copies  of  it  to  be  sent  to  the  principal 
monasteries.  It  gave  a  brief  outline  of  events 
from  the  invasion  of  Julius  Caesar  to  Alfred’s  own 
time.  His  exploits  were  related  modestly  yet 
graphically.  The  monks  were  directed  to  continue 
these  annals,  entering  all-important  events  as  they 
occurred.  In  one  of  the  copies  still  extant  the  his¬ 
tory  is  brought  down  to  A.  D.  1150,  almost  a  hun¬ 
dred  years  after  the  Norman  conquest.  In  some 
places  the  monks  inserted  amid  the  usual  dry  state¬ 
ments  poetical  descriptions  of  stirring  events. 
Hence  we  have  the  ballad  of  the  battle  of  Brunan- 
burh,  A.  D.  957,  which  Tennyson  has  modernized 
without  losing  its  antique  flavor.  Here  is  the  open¬ 
ing  stanza: 

Athelstan  King,  Lord  among  Earls, 

Bracelet-bestower  and  Baron  of  Barons, 

He,  with  his  brother  Edward  Atheling, 

Gaining  a  life-long  glory  in  battle, 

Slew  with  the  sword-edge,  there  by  Brunanburh, 
Brake  the  shield-wall,  hew’d  the  lindenwood, 

Hack’d  the  battle-shield, 

Sons  of  Edward  with  hammer’d  brands. 


Layamon’s  Brut. — The  Norman  conquest  caused 
a  suspension,  almost  an  extinction,  of  Old  English 
writing.  The  clergy  still  kept  up  their  Latin,  but 
at  court  and  castle  the  fashionable  language  was 
Norman-French.  Yet  the  people  never  gave  up 
their  native  tongue,  as  many  peoples  on  the  Con¬ 
tinent  had  done.  The  Saxon  Chronicle  attests  the 
continued  use  of  the  language.  The  swan  song  of 
Old  English  literature  is  the  long  alliterative  poem 
called  Brut.  It  was  written  about  A.  D.  1200  by 
a  priest  named  Layamon,  who  dwelt  near  Wales. 
It  was  indeed  an  English  version  of  a  Norman 
poem  written  about  fifty  years  earlier,  and  that,  in 
turn,  was  drawn  from  the  Latin  history  of  Geoffrey 
of  Monmouth.  It  is  a  curious  recast  of  the  history 
of  Britain,  partly  derived  from  the  traditions  of 
the  British  Celts  and  partly  drawn  from  stories 
found  in  ancient  Roman  history  and  poetry. 

According  to  it  Britain,  which  had  originally 
been  called  Albion,  derived  its  name  from  Brut  oi 
Brutus,  a  descendant  of  yEneas,  who  had  unfor¬ 
tunately,  yet  innocently,  caused  the  death  of  both 
his  parents.  Exiled  therefore  from  Italy,  he  had 
wandered  in  many  lands,  but  finally  reached  Al¬ 
bion,  his  predestined  home  and  kingdom.  Besides 
this  parody  of  Vergil’s  story,  the  poem  contains 
legends  of  King  Arthur  and  Merlin,  and  outlines 
of  the  stories  of  Cymbeline  and  Lear.  Here,  in  the 
conclusion  of  Old  English  literature,  we  find  a  won¬ 
derful  blending  of  long-lost  Celtic  imaginative  ele¬ 
ments  with  sturdy  Saxon  self-reliance  and  love  of 
fact.  Later,  in  the  loftiest  achievements  of  Eng¬ 
lish  literature  from  Shakespeare  to  Tennyson,  will 
be  observed  the  same  blending  of  the  ideal  with 
the  real,  of  poetry  and  truth. 


CHAPTER  II. 

Middle  English  Literature* 

From  Lhaucer  to  the  Introduction  of  Printing. 
A.  D.  1300 — 1500. 

The  Norman  Conquest. — It  took  more  than  five 
hundred  years  to  transform  Britain  into  England, 
and  even  then  the  work  was  not  complete.  The 
Teutonic  tribes,  though  of  common  origin,  had 
not  become  thoroughly  united.  Northumbria, 
which  was  the  seat  of  the  earliest  literature,  held 
aloof  from  Wessex  (West  Saxony).  The  tremen¬ 
dous  invasion  of  the  Danes  in  the  ninth  century 
threatened  a  return  to  chaos.  Alfred,  after  de¬ 
feating  them,  made  a  treaty  allowing  them  pos¬ 
session  of  a  large  territory.  In  the  eleventh  cen- 
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tury  Saxon  kings  lost  their  power  and  the  Danish 
Gnut  (or  Canute)  became  king  of  England  and 
ruled  wisely.  But  his  successor  was  a  tyrant,  and 
the  people  called  back  Edward  the  Confessor,  a 
descendant  of  Alfred,  to  the  throne.  Edward  had 
been  brought  up  in  Normandy,  but  was  trained  for 
the  Church  rather  than  for  kingl)  rule.  He  intro¬ 
duced  Norman  customs,  which  produced  discon¬ 
tent.  He  had  promised  the  succession  to  William, 
Duke  of  Normandy,  but  his  chief  minister,  the 
Saxon  Harold,  actually  succeeded  and  reigned  for 
twelve  years.  Then  William  came  to  enforce  his 
right,  and  by  the  bloody  battle  of  Hastings,  A.  D. 
1066,  won  his  place. 

So  vital  a  change  was  wrought  by  this  conquest 
that  for  many  purposes  the  history  of  England 
takes  its  beginning  from  this  era.  The  Normans 
were  of  the  same  stock  as  the  Danes,  who  had 
brought  terror  to  England,  and  in  fact  to  all  west¬ 
ern  Europe.  They  were  Northmen  from  Norway, 
who  had  seized  the  north  of  France  and  had  been 
allowed  to  keep  it.  The  heathen  pirates  had  be¬ 
come  in  fifty  years  French  Christians,  accepting 
the  language  and  religion  of  their  new  home. 
When  they  came  into  England  they  introduced  the 
feudal  system ;  the  lands  were  surveyed  and  entered 
in  the  Domesday  Boole;  thenceforth  they  were  held 
by  military  tenure.  To  restrain  the  freedom  of  the 
people  the  curfew  kept  them  in  their  houses  at 
night.  Instead  of  the  old  Witenagemot  (meeting 
of  wise  men)  a  new  Parliament  of  nobles  was 
called  to  make  laws.  Norman  French  was  spoken 
at  the  king’s  court,  used  in  the  courts  of  law, 
taught  in  the  schools,  and  employed  by  the  trou- 
veres  or  court-poets.  To  one  of  these,  Master  Wace, 
is  due  the  poem  on  Brut,  already  mentioned.  He 
composed  also  the  Roman  de  Ron,  relating  the 
story  of  Eollo,  the  first  duke  of  Normandy. 

Middle  English. — But  when  the  English  kings 
lost  their  foreign  possessions  and  the  noblemen 
settled  down  firmly  in  the  island,  they  were  obliged 
more  and  more  to  use  the  speech  of  the  people. 
The  Old  English  was  enriched  with  a  multitude  of 
new  terms  required  by  the  higher  civilization.  It 
lost  many  of  its  grammatical  forms,  but  it  retained 
the  useful  words  in  simpler  forms.  Gradually 
nobles  and  peasants,  churchmen  and  laity,  came  to 
meet  on  common  ground,  to  understand  each  other 
better,  to  acknowledge  each  other’s  rights,  and  to 
use  a  blended  speech.  This  new  form  of  English 
is  called  by  scholars  Middle  English.  It  prevails 
in  the  literature  which  arose  between  1300  and 
1500.  It  is  found  in  Wiclif’s  translation  of  the 
Bible,  in  Langland’s  Vision  of  Piers  Plowman , 
and,  above  all,  in  Chaucer’s  Canterbury  Tales. 


John  Wiclif  (1324-1384)  has  been  called  “the 
last  of  the  Schoolmen  and  the  first  of  the  Reform¬ 
ers.”  He  was  highly  learned,  according  to  the 
standard  of  his  time,  wrote  much  in  Latin,  and 
supported  the  king’s  authority  against  the  claims 
of  the  Church.  Patronized  by  the  powerful  John 
of  Gaunt,  he  was  able  to  resist  persecution.  His 
great  legacy  to  the  English  people  was  a  transla¬ 
tion  of  the  Bible  from  the  Latin  Vulgate.  This 
was  widely  circulated,  especially  in  the  improved 
edition  by  Purvey. 

William  Langland  (1332-1400). — About  the 
same  time  Langland  gave  utterance  to  the  discon¬ 
tent  of  the  lower  classes  with  the  oppression  of  the 
rich  and  the  corruption  of  the  Church.  In  the 
Vision  of  Piers  the  Plowman  the  poet  falls  asleep 
and  beholds  a  “fair  field  full  of  folk.”  These  are 
plowmen,  whose  labor  goes  to  feed  gluttons,  richly 
clothed  merchants,  lawyers  greedy  for  gold,  par¬ 
doners  from  Rome  who  delude  the  people.  A  mul¬ 
titude  set  out  to  seek  Truth,  but  first  encounter 
Falsehood,  to  whom  the  fair  Lady  Meed  (or 
Bribery)  is  to  be  married.  Theology  interferes, 
and  the  case  is  carried  to  the  king  in  London. 
Falsehood  flees  and  the  king  advises  Lady  Meed  to 
marry  Conscience,  who  at  once  exposes  her  mis¬ 
deeds.  Then  the  king  sends  for  Reason,  who  gives 
righteous  judgment  and  is  requested  to  remain  in 
the  council.  In  the  end  many  penitents  enter  on 
the  search  for  Truth  and  find  that  Piers,  who  is 
working  in  a  field,  is  able  to  guide  them.  He  in¬ 
sists  on  finishing  his  half-acre  before  setting  out. 
It  appears  that  all  who  wish  to  succeed  must  join 
in  hard  work.  When  the  Plowman  shows  the  par¬ 
don  that  he  has  received  from  Truth  a  priest  ob¬ 
jects  and  provokes  a  hot  discussion,  in  the  midst 
of  which  the  dreamer  awakes.  To  this  version  the 
poet  afterwards  made  additions  called  Do  Well , 
Do  Bet  and  Do  Best,  in  which  Christ  appears  as 
Love  in  the  garb  of  the  plowman.  This  religious 
allegory  was  widely  spread  among  the  people,  and 
imitations  of  it  soon  appeared,  testifying  that  the 
minds  of  the  people  were  deeply  affected.  Lang¬ 
land  was  the  poet  of  the  laboring  class,  and  used 
the  old  alliterative  verse  still  dear  to  them. 

PIERS  THE  PLOWMAN. 

“Peter,”  quoth  a  Plowman,  and  put  forth  his  head, 

“I  know  him  as  kindly  as  clerks  do  their  books. 
Conscience  and  Kind-Wit  sent  me  to  this  place. 

And  made  me  secure  him  to  serve  him  for  ever, 

Both  to  sow  and  to  set,  the  while  I  swink  might. 
Within  and  without,  to  watch  on  his  profit. 

I  have  been  his  follower  all  these  forty  winters. 

And  served  Truth  surely,  somewhat  to  please  him— 
In  all  kinds  of  crafts  that  he  could  devise. 
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Profitable  to  the  plow,  he  put  me  to  learn ; 

And  though  I  say  it  myself,  I  serve  to  his  pleasure. 

I  get  my  hire  of  him  well,  and  sometimes  more; 

He  is  the  most  prompt  payer  that  any  poor  man 
knoweth. 

He  withholds  not  his  hire  from  his  men  over  even. 
He  is  meek  as  a  lamb  and  leal  of  his  tongue. 

Whoso  wisheth  to  know  where  that  Truth  dwelleth, 

I  will  guide  you  well  right  to  his  place.” 

“Yea,  dear  Piers,”  cry  the  pilgrims,  and  proffered 
him  pay. 

“Nay,  by  the  peril  of  my  soul,”  Piers  gan  swear, 

“I  would  not  take  a  farthing  for  Saint  Thomas’  shrine! 
Were  it  told  to  Truth  that  I  took  reward, 

He  would  love  me  the  less  a  long  time  after. 

But  whoso  will  wend  where  Truth  dwelleth. 

This  is  the  high  way  hither,  mark  well  the  sooth. 
Ye  must  go  through  Meekness,  all  men  and  women, 
Till.ye  come  to  Conscience,  known  of  God’s  self. 
That  ye  love  him  as  lord  loyally  above  all. 

That  is  to  say  soothly,  ye  should  rather  die 
Than  do  any  deadly  sin,  for  dread  or  for  prayer. 

And  then  your  neighbors  next  in  no  wise  treat 
-Other  than  ye  would  they  treat  you  all  times.” 

Geoffrey  Chaucer. — But  the  literary  glory  of 
the  Middle  English  period  was  Geoffrey  Chaucer 
(1340-1400).  He  was  born  in  London  and  lived 
there  all  his  life,  though  he  visited  France  and 
Italy.  At  the  age  of  sixteen  he  became  a  page  at 
court  and  at  nineteen  served  in  the  army  in 
France,  where  he  was  taken  prisoner  and  ran¬ 
somed.  Again  he  was  at  court  and  began  to  write 
poetry  on  French  models.  The  most  important 
was  the  translation  of  the  Romaunt  of  the  Rose. 
Some  critics,  however,  deny  his  authorship  in  this. 
In  1369  he  wrote  an  elegy,  The  Dethe  of  Blaunche 
the  Duchesse,  whose  husband,  John  of  Gaunt,  was 
the  poet’s  patron.  Chaucer  was  afterwards  em¬ 
ployed  on  diplomatic  missions  and  thrice  visited 
Italy.  The  lasting  effect  of  these  visits  is  manifest 
in  his  poems.  Italy  had  then  a  fresh  and  noble 
literature,  and  Chaucer  evidently  studied  the  great 
masters,  Dante,  Petrarch  and  Boccaccio.  Hence¬ 
forth  he  rejected  the  French  style  and  borrowed 
freely  from  the  Italian  writers.  Several  of  the 
- Canterbury  Tales  were  composed  long  before  they 
were  brought  together  in  that  work.  Other  poems 
of  this  Italian  period  are  the  humorous  Parlament 
of  Foules,  the  allegorical  House  of  Fame ,  and  the 
pathetic  Compleynt  of  Mars. 

In  later  years  Chaucer  held  official  places  in  the 
customs  service  at  London.  The  poems  of  this  time 
are  more  thoroughly  English.  New  tales  and  old 
were  arranged  and  assigned  to  various  characters 
in  his  Canterbury  Tales,  for  which  he  composed 
the  Prologue  about  1388.  It  excels  in  its  vivid 
portraiture  of  the  various  classes  of  English  peo¬ 
ple  of  that  time.  Good  nature  and  shrewdness  are 
;shown  in  the  poet’s  observations  and  humor  sheds 


its  kindly  light  over  all.  In  the  last  ten  years  of 
his  life  he  met  with  some  misfortune  and  wrote 
with  less  vigor.  The  Parson’s  Tale,  the  only  one  in 
prose,  was  written  in  the  year  of  his  death. 

Chaucer’s  poems  are  characterized  by  tender¬ 
ness  and  grace.  His  satire  is  kindly,  his  heart  is 
full  of  sympathy,  his  desire  is  to  benefit  the  world 
around  him  by  pointing  out  the  beauties  of  human 
nature  rather  than  scolding  its  follies.  He  seems 
to  have  been  unfortunate  in  love,  yet  this  does  not 
embitter  his  spirit.  Though  of  rather  humble 
birth,  he  associated  with  the  aristocratic  class,  and 
always  exhibits  the  character  of  a  true  gentleman. 
His  life  made  him  a  man  of  business,  a  man  of 
the  world,  without  hardening  his  heart  or  dimin¬ 
ishing  his  charity  for  all.  Yet  he  was  evidently 
reserved  in  company,  and  in  the  Canterbury  Tales 
he  makes  the  merry  host  jest  on  the  fact.  He  was 
a  diligent  student,  ever  engaged  in  reading  and 
writing  when  not  employed  in  his  daily  routine 
of  business.  But  when  spring  came  after  the 
dreary  winter,  he  loved  to  go  forth  in  the  early 
morning  to  enjoy  the  beauty  of  the  fields  and 
flowers.  This  love  of  nature  is  prominent  in  his 
poetry.  Yet  he  was  also  fond  of  mirth  and  good 
living,  liking  to  see  others  enjoy  themselves,  though 
he  took  little  share  in  their  sport.  He  knew  and 
loved  men  as  well  as  books  and  nature.  In  some 
respects  Chaucer’s  life  and  manner  may  suggest  to 
an  American  a  likeness  to  Washington  Irving,  as 
a  kindly  humorous  observer  of  human  nature, 
early  disappointed  in  love,  yet  preserving  a  cheer¬ 
ful  equanimity  to  old  age. 

The  Canterbury  Tales. — Chaucer’s  other  poems 
have  sunk  into  insignificance  compared  with  the 
grand  truthful  picture  of  contemporary  men  and 
manners  which  he  has  furnished  in  the  Canter¬ 
bury  Tales.  The  plan  of  the  work  is  original  and 
plausible.  A  company  of  travelers,  twenty-nine  in 
all,  gather  at  the  Tabard  Inn,  Southwark,  with  the 
intention  of  going  on  a  pilgrimage  to  the  shrine  of 
St.  Thomas  a  Becket  at  Canterbury.  Such  pilgrim¬ 
ages  had  become  a  national  custom,  and  they  were 
occasions  of  much  enjoyment,  bv  the  way.  After 
the  party  had  supped  together,  Harry  Bailey,  the 
jolly  host,  proposes  that  they  should  journey  to¬ 
gether,  and  that  to  enliven  the  travel  each  should 
tell  a  tale,  going  and  returning,  and  whoever  told 
the  best  should  have  a  supper  at  the  expense  of 
the  rest.  The  company  agreed  and  appointed  the 
host  to  be  judge.  The  characters  comprised  a 
chivalrous  Knight,  who  has  fought  in  many  for¬ 
eign  wars ;  his  son,  a  gay  young  Squire ;  a  Yeoman 
with  a  nut-head  and  brown  visage;  a  demure 
Prioress ;  a  jovial  Monk ;  a  merry  Friar ;  a  worthy 
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Merchant;  a  poor  Clerk  of  Oxford;  a  Franklin  or 
freeholder;  a  wanton  Wife  of  Bath;  a  discreet  Ser¬ 
jeant  of  Law;  a  good  Parson;  a  wily  Pardoner  with 
precious  relics ;  a  stout  Miller ;  a  Reeve  or  bailiff ;  a 
Summoner,  who  cited  offenders  before  the  church 
court;  a  Shipman,  whose  beard  had  been  shaken 
by  many  a  tempest;  a  Cook,  a  Haberdasher,  and 
other  minor  characters.  Pictures  have  helped  to 
make  many  of  these  pilgrims  familiar.  It  has  been 
well  said :  “What  an  intimate  scene  of  English  life 
in  the  fourteenth  century  do  we  enjoy  in  these 
tales,  beyond  what  history  displays  by  glimpses 
through  the  stormy  atmosphere  of  her  scenes,  or 
the  antiquary  can  discover  by  the  cold  light  of  his 
researches  ?” 

The  matchless  Prologue  is  complete,  but  the  full 
plan  of  the  work  was  never  finished.  Not  all  of 
the  pilgrims  tell  a  story,  though  each  was  to  tell 
two,  or,  as  some  interpret  the  proposal,  four.  The 
pilgrimage  never  reached  Canterbury,  but  van¬ 
ished  somewhere  on  the  way  thither.  Yet  it  has 
left  the  world  richer  and  brighter  than  it  was  be¬ 
fore,  and  we  gratefully  enjoy  the  radiance.  Here 
we  must  be  content  with  the  touching  description 
of  the  Parson: 

the  parson. 

(Somewhat  modernized  in  spelling.) 

A  good  man  there  was  of  religion, 

That  was  a  poore  Parson  of  a  town, 

But  rich  he  was  of  holy  thought  and  work. 

He  was  also  a  learned  man,  a  Clerk, 

That  Christes  gospel  truly  wouldd  preach, 

His  parishens  devoutly  would  he  teach; 

Benign  he  was,  and  wonder  diligent, 

And  in  adversity  full  patient, 

And  such  he  was  yproved  often  sithes: 

Full  loath  were  him  to  cursen  for  his  tithes; 

But  rather  would  he  given  out  of  doubt 

Unto  his  poore  parishens  about 

Of  his  off’ring,  and  eke  of  his  substance; 

He  could  in  little  thing  have  suffisance. 

Wide  was  his  parish,  and  houses  far  asunder, 

But  he  ne  left  naught  for  no  rain  nor  thunder, 

In  sickness  and  in  mischief,  to  visite 
The  farthest  in  his  parish,  much  and  life, 

Upon  his  feet,  and  in  his  hand  a  staff: 

This  noble  ’nsample  to  his  sheep  he  yaf, 

That  first  he  wrought,  and  afterward  he  taught, 

Out  of  the  gospel  he  the  wordes  caught, 

And  this  figure  he  added  yet  thereto, 

That  if  gold  rust,  what  then  should  iron  do? 

For  if  a  priest  be  foul  on  whom  we  trust, 

No  wonder  is  a  lewed  man  to  rust; 

And  shame  it  is,  if  that  a  priest  take  keep, 

To  see  a  fouled  shepherd  and  clean  sheep; 

Well  ought  a  priest  ensample  for  to  give 
By  his  cleanness  how  his  sheep  should  live. 

He  settd  not  his  benefice  to  hire, 

And  left  his  sheep  accumbred  in  the  mire, 

And  ran  unto  London  unto  St.  Poule’s 
To  seeken  him  a  chantery  for  souls, 


Or  with  a  brotherhood  to  be  withold; 

But  dwelt  at  home  and  kept6  well  his  fold, 

So  that  the  woll  ne  made  it  not  miscarry: 

He  was  a  shepherd  and  no  mercenary; 

And  though  he  holy  were,  and  virtuous. 

He  was  to  sinful  men  not  dispitous, 

Ne  of  his  speeche  dangerous  ne  digne; 

But  in  his  teaching  discreet  and  benign. 

To  drawen  folk  to  heaven  with  faireness. 

By  good  ensample,  was  his  business; 

But  if  there  were  any  person  obstinate. 

What  so  he  were  of  high  or  low  estate. 

Him  would  he  snibben  sharply  for  the  nones: 

A  better  priest  I  trow  that  no  where  none  is. 

He  waited  after  no  pomp  or  reverence, 

Ne  maked  him  no  spiced  conscience; 

But  Christes  lore,  and  his  apostles  twelve 
He  taught,  but  first  he  followed  it  himselve. 

Minor  Poets. — Three  other  poets  of  this  period 
may  be  mentioned — John  Gower  (1326-1408) 
calied  Chaucer  his  disciple,  and  Chaucer,  in  return, 
called  him  “Moral  Gower.”  He  wrote  a  Latin 
poem,  Vox  Clamantis,  which  describes  the  social 
disorder  of  his  time,  and  a  tedious  English  poem, 
Confessio  Amantis,  which  treats  of  the  impedi¬ 
ments  to  love,  and  recites  a  hundred  stories  warn¬ 
ing  against  it.  John  Lydgate  (1370-1447),  a  poor 
imitator  of  Chaucer,  wrote  an  allegorical  poem. 
The  Temple  of  Glass,  and  versified  legends,  fables, 
and  Boccaccio’s  Falls  of  Princes.  Thomas  Hoc- 
cleve  (1368-1450),  clerk  in  a  public  office,  wrote 
some  poems  in  which  he  gives  humorous  sketches 
of  the  modest  pleasures  of  his  youth. 

Sir  Thomas  Malory. — Better  than  these  poets  in 
modern  estimation  is  the  prose  of  the  worthy 
knight,  Sir  Thomas  Malory,  whose  Mort  Darthur 
has  preserved  the  legend  of  King  Arthur.  He  says 
that  it  was  translated  from  the  French  in  1469,  but 
much  of  it  seems  to  be  original. 

William  Caxton. — No  history  of  English  liter¬ 
ature  can  be  complete  without  honorable  tribute 
to  the  memory  of  William  Caxton,  who  introduced 
into  England  “the  art  preservative  of  all  arts.” 
He  was  born  in  Kent  about  1422,  and  engaged  in 
mercantile  pursuits  first  in  London  and  afterwards 
at  Bruges.  Yet  he  had  fondness  for  literature, 
and  made  translations  from  French  and  Latin. 
When  he  translated  a  French  romance  on  the  his¬ 
tory  of  Troy,  so  great  was  the  demand  for  copies 
that  he  learned  the  new  art  of  printing,  “that  every 
man  might  have  them  at  once.”  This  Recuyell  of 
the  Historyes  of  Troy,  the  first  book  printed  in 
English,  was  printed  by  Colard  Mansion  at  Bru¬ 
ges  in  1471.  Then  Caxton,  who  had  become  pro¬ 
ficient,  returned  to  England  and  set  up  his  press 
in  Westminster  Abbey  in  1474.  Hence  to  this  day 
a  meeting  of  printers  is  called  a  “chapel.”  Victor 
Hugo  has  told  how  “the  Book  killed  the  Church.”' 
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Cut  Dean  Stanley  has  suggested  that  “the  Church 
lias  given  life  to  the  Book.” 

For  seventeen  years  Caxton  labored  at  the  new 
art,  translating  and  editing  most  of  the  ninety- 
nine  issues  of  his  press.  The  first  was  The  Game 
and  Play  of  the  Chesse  (1474).  Then  followed  The 
Dictes  and  Sayings  of  the  Philosophers  (1477), 
The  Mirrour  of  the  World  (1481),  Golden  Legend 
(1484),  Canterbury  Tales  (1484),  AEsop  (1484), 
Malory’s  Birth,  Lyfe  and  Actes  of  King  Arthur 
(1485).  Caxton  printed  no  Bible,  but  the  Golden 
Legend  contained  the  story  of  the  Gospels  and 
■other  parts  of  Scripture.  Only  thirty-one  of  his 
books  have  been  preserved  to  this  day.  He  died 
in  1491.  His  books  show  him  to  have  been  a  lover 
of  chivalry;  his  private  character  is  without  a 
stain.  Who  can  estimate  the  value  of  his  contri¬ 
bution  to  human  progress  ? 

Scottish  Poetry. — The  eastern  lowlands  of  Scot¬ 
land  were  settled  by  English  people.  Old  North¬ 
umbria,  in  which  English  literature  first  flour¬ 
ished,  extended  to  the  Firth  of  Forth.  At  a  later 
period,  when  separated  politically  from  England, 
the  Scotch  became  aggressive  in  their  assertion  of 
nationality,  and  this  has  remained  a  characteristic 
of  their  poetry  down  to  the  present  day.  John 
Barbour,  Archbishop  of  Aberdeen,  published  in 
1377  a  long  poem,  called  The  Bruce,  which  recited 
the  deeds  of  the  hero  of  Bannockburn.  James  I. 
of  Scotland  was  a  prisoner  in  England  for  four¬ 
teen  years,  and  there  came  under  the  influence  of 
Chaucer’s  poetry.  In  The  King’s  Quhair  (that  is 
quire  or  book)  he  closely  imitated  the  father  of 
English  poetry.  The  seven-lined  stanza  which  he 
adopted  from  his  master  has  since  been  called 
Rime  Royal.  The  six  cantos  of  this  poem  describe 
the  beginning  and  happy  end  of  the  prisoner’s 
love  for  Lady  Jane  Beaufort,  niece  of  Henry  IV. 
It  is  the  purest  and  most  tender  poetry  in  the 
period  between  Chaucer  and  Spenser.  Other  poems 
attributed  to  King  James  I.  are  The  KirJc  on  the 
Green  and  Peebles  to  the  Play.  They  are  in  the 
humorous  style  which  Bums  has  made  familiar. 
Good  critics  think  that  they  really  belong  to  King 
J ames  V. 

William  Dunbar. — Another  notable  Scotch  poet 
was  William  Dunbar  (1460-1520),  who  carried  on 
the  influence  of  Chaucer  in  the  sixteenth  century. 
His  work  was  varied  and  highly  original.  In  The 
Thistle  and  the  Pose  (1503)  he  celebrated  the 
marriage  of  James  IV.  to  Margaret  Tudor.  His 
Golden  Terge  (1508)  is  an  allegory  of  Love, 
Beauty,  Keason  and  the  Poet.  It  begins  with  May 
morning,  the  description  being  of  Scottish  scen¬ 


ery,  and  is  full  of  national  enthusiasm.  But  Dun¬ 
bar  was  far  more  original  in  his  satires  and  bal¬ 
lads,  in  which  fun  was  mingled  with  coarseness. 
The  Dance  of  the  Seven  Deadly  Sins  is  a  unique 
mixture  of  humor  and  horror. 

Gawin  Douglas  (1474-1522)  was  the  first  to  pro¬ 
duce  in  English  a  metrical  translation  of  any  Latin 
book.  He  thus  translated  Ovid’s  Art  of  Love  and 
Vergil’s  AEneid.  To  each  book  of  the  latter  he 
prefixed  a  metrical  prologue  of  considerable  merit. 
Three  of  them  are  descriptions  of  Scotch  scenery 
in  May,  in  Autumn  and  in  Winter.  Nothing  equal 
to  them  in  landscape  painting  was  done  until  the 
Scotchman  Thomson  wrote  his  Seasons  in  the 
eighteenth  century.  Douglas’s  other  original  work 
was  The  Palace  of  Honour  (1501).  This  learned 
poet  was  the  Bishop  of  Dunkeld,  but  died  in  Lon¬ 
don  at  the  court  of  Henry  VIII. 

Sir  David  Lindsay  (1490-1555)  was  the  last  of 
the  old  Scottish  school  of  poets.  His  work  was 
highly  popular,  because  he  took  the  side  of  the 
Reformers  in  the  great  religious  controversy.  In 
his  Dreme  (1528)  he  imitates  Chaucer  in  manner, 
but  the  spirit  is  rather  that  of  Langland,  dwelling 
on  the  woes  of  the  people.  The  same  spirit  is 
shown  in  his  Complaynt  to  the  King  and  The  Tes¬ 
tament  of  Our  Sovrane  Lord’s  Papyngo  (that  is, 
parrot),  and  Ane  Pleasant  Satire  of  the  Three  Es - 
tails.  The  last  is  a  rude  dramatic  composition, 
satirizing  clergy,  nobles  and  merchants,  full  of 
humor  and  grossness,  illustrating  the  taste  of  the 
times.  Though  foul  with  indecency,  it  was  acted  in 
the  presence  of  the  king’s  court,  the  stage  being 
in  the  open  air,  in  January,  1540.  King  and  queen, 
lords  and  ladies,  bishops  and  laymen  of  all  ranks 
thronged  the  place.  It  is  pleaded,  in  excuse  for 
some  coarse  passages,  that  they  were  probably  in¬ 
tended  to  amuse  the  lower  classes  at  intervals  while 
the  more  refined  audience  had  retired  for  refresh¬ 
ments.  Let  us  drop  the  curtain. 


CHAPTER  HL 

Elizabethan  and  Other  Tudor  Literature. 

J4S5 — J603. 

The  Renaissance. — During  the  fifteenth  century 
the  great  intellectual  movement  known  as  the 
Renaissance  culminated  in  Italy.  It  had  been 
excited  by  the  surrender  of  Constantinople  to  the 
Turks  in  1453.  The  Greek  scholars  of  the  Eastern 
Empire  sought  refuge  in  the  West,  bringing  with 
them  precious  manuscripts  of  ancient  classics  and 
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more  exact  knowledge  of  the  noble  language  in 
which  they  were  written.  Close  contact  and  famil¬ 
iar  intercourse  with  these  masters  filled  the  lovers 
of  learning  in  the  West  with  fresh  enthusiasm. 
They  sought  to  revive  in  modern  tongues  the  tran¬ 
scendent  genius  of  Greek  antiquity.  In  poetry  and, 
indeed,  in  all  the  fine  arts,  the  effects  were  soon 
apparent.  The  golden  age  seemed  to  have  returned 
and  was  universally  acclaimed. 

From  Italy  this  movement  spread  to  other  lands. 
The  brightest  youths  of  England,  France,  Spain 
and  Germany  thronged  the  Italian  universities  and 
listened  to  the  instruction  of  the  wise  men  of  the 
East.  The  invention  of  printing  with  movable 
types  vastly  helped  the  diffusion  of  knowledge.  All 
classes  of  society  were  benefited.  Soon  new  dis¬ 
coveries  in  science  were  announced.  Finally  the 
hardy  daring  of  a  Genoese  navigator  revealed  a 
new  world.  England  was  soon  able  to  claim  a 
share  in  it  through  John  Cabot’s  discovery  of 
North  America  in  1497. 

Learning  in  the  Tudor  Period.  —  The  bloody 
Wars  of  the  Roses  were  brought  to  an  end  by  the 
defeat  and  death  of  Richard  III  on  Bosworth  Field 
in  1485.  Henry  VII,  who  then  succeeded  to  the 
throne,  was  the  first  of  the  house  of  Tudor.  His 
reign  was  peaceful  and  prosperous,  but  he  quelled 
any  lingering  discontent  by  severe  measures.  Wil¬ 
liam  Caxton  had  been  working  his  press  for  some 
years.  The  histories  and  romances  which  he 
printed  stirred  the  imagination  of  the  people  and 
supplied  grand  themes  for  new  poets.  The  wider 
diffusion  of  the  works  of  Chaucer  prepared  the 
way  for  the  success  of  Elizabethan  literature.  The 
study  of  the  ancient  classics  improved  the  culture 
of  readers.  Noble  and  ambitious  youth  went  to 
Italy  to  study.  Wealthy  men  collected  valuable 
libraries  as  books  came  from  the  press  in  different 
countries.  England  was  as  ready  to  impart  as  she 
was  to  receive  the  new  learning.  Erasmus,  recog¬ 
nized  as  the  foremost  exponent  of  humanism, 
learned  Greek  in  England.  Throughout  the  Tudor 
period  the  study  of  the  ancient  classics  flourished 
and  tended  to  promote  the  production  of  equally 
'  valuable  works  in  modern  English.  It  should  be 
noted  that  printing  had  great  effect  in  settling  the 
standard  of  good  English  and  securing  uniform¬ 
ity.  This  change  was  not  fully  effected  until  the 
Bible  was  translated  and  the  old  black-letter  type 
gave  way  to  the  clearer  Roman.  Thenceforth  the 
dialects  which  prevailed  in  various  districts  were 
confined  to  speech  but  discarded  in  literature. 

The  Breach  with  Rome. — Henry  VIII  was  a 
high-spirited  and  learned  king.  In  his  ardent 
Catholicism  he  entered  into  controversy  with 


Luther  and  published  a  book  defending  the  seven 
sacraments.  For  this  service  the  Pope  rewarded 
him  with  the  title  “Defender  of  the  Faith,”  still 
borne  by  English  sovereigns.  Alas  !  how  vain  are 
human  expectations.  In  a  few  years  Henry,  hav¬ 
ing  no  son,  sought  a  divorce  from  his  queen.  The 
Pope  refused,  and  the  headstrong  monarch  not 
only  repudiated  his  wife,  but  claimed  the  head¬ 
ship  of  the  Church  in  England.  The  separation 
from  Rome  was  enforced  by  pains  and  penalties 
even  to  death. 

Sir  Thomas  More  (1478-1535),  the  Lord  Chan¬ 
cellor  of  England,  who  had  been  a  warm  friend  of 
the  king,  was  put  to  death  because  he  would  not 
approve  Henry’s  marriage  to  Anne  Boleyn  nor 
acknowledge  the  royal  supremacy.  More  is  best 
known  in  literature  by  his  rather  dull  romance  of 
Utopia,  which  describes  vaguely  an  ideal  common¬ 
wealth  in  which  religious  liberty  is  allowed.  It 
was  written  in  Latin  and  published  in  1516,  and 
translated  into  English  in  1551.  More  wrote  a 
history  of  Richard  III,  the  first  history  in  modern 
English. 

The  English  Bible. — Wiclif  and  his  disciplea 
had  endeavored  to  give  the  English  people  the 
Bible  in  their  own  language,  but  after  the  trans¬ 
lator  was  pronounced  a  heretic  his  work  was  sup¬ 
pressed.  One  hundred  and  fifty  years  later  Wil¬ 
liam  Tyndale  (1484-1536)  undertook  to  bestow 
on  his  countrymen  an  exact  translation  of  the  New 
Testament  from  the  original  Greek.  Unable  to 
get  it  printed  in  England,  he  went  to  Brabant,  and 
there  the  book  was  printed  in  1526.  It  found 
ready  sale,  and  he  went  on  to  translate  the  Old 
Testament,  publishing  the  Pentateuch  in  1535. 
But  Tyndale  had  accepted  Luther’s  doctrine  and 
had  introduced  it  into  annotations  in  his  Bible. 
The  books  were  condemned  and  burned  by  the 
Bishop  of  London,  and  the  translator  himself  suf¬ 
fered  martyrdom.  Miles  Coverdale,  who  had  been 
engaged  in  the  same  pious  work,  published  the- 
first  complete  English  Bible  in  1535.  Afterward 
he  went  to  England,  where  he  enjoyed  the  favor 
of  the  king  and  of  his  chief  counselors,  Thomas 
Cromwell  and  Archbishop  Cranmer.  Henry  or¬ 
dered  a  copy  to  be  placed  in  every  parish  church 
in  England.'  Later  a  royal  commission,  eight  of 
whom  were  bishops,  prepared  an  improved  version. 
All  of  these  early  Bibles  were  large  folios ;  but  in 
1557  the  Reformers,  who  had  been  driven  out  by 
Queen  Mary,  published  a  duodecimo  edition  at 
Geneva,  and  this,  from  its  handy  size,  obtained  the- 
widest  circulation.  In  opposition  to  these  various 
versions  learned  adherents  of  the  Catholic  faith 
produced  a  new  translation  from  the  Vulgate.  The 
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New  Testament  was  published  at  Eheims  in  1582, 
and  the  Old  at  Houay  in  1609.  Whatever  were 
the  merits  of  these  various  versions,  the  work  of 
Tyndale  remained  the  model,  and  to  him  must  be 
awarded  the  highest  honor  among  Bible  trans¬ 
lators.  Nothing  has  done  more  to  establish  the 
English  character  than  the  free  circulation  of  the 
Bible. 

In  the  reign  of  Edward  VI,  when  it  was  deter- 
^  mined  to  have  the  Church  service  entirely  in  Eng- 
‘  lish,  Cranmer  edited  the  Book  of  Common  Prayer 
(1552).  It  was  formed  chiefly  from  the  Latin 
prayers  which  had  been  used  in  the  Church  for 
centuries.  Its  style  is  more  marked  with  Latin 
derivatives  than  the  Bible.  It  also  has  had  marked 
influence  on  the  development  of  English. 

Roger  Ascham  (1515-1568)  was  a  promoter  of 
sound  learning,  and  numbered  among  his  pupils 
Queen  Elizabeth  and  Lady  Jane  Grey,  both  good 
Greek  scholars.  His  first  publication  was  Tox- 
ophilus,  which  advocated  the  practice  of  archery, 
then  falling  into  disuse  from  the  improvement  in 
firearms.  Later  came  his  Scholemaster ,  an  excel¬ 
lent  old-fashioned  treatise  on  education,  still 
highly  prized  for  many  judicious  suggestions. 

Elizabethan  Literature.  —  The  long  reign  of 
Queen  Elizabeth,  from  1559  to  1603,  is  justly 
celebrated  for  its  lofty  spirit  of  nationality,  which 
was  as  marked  in  literature  as  in  all  other  mani¬ 
festations  of  popular  tendency.  Philip  II  of  Spain 
had  put  himself  forward  as  the  champion  of  Ca¬ 
tholicism,  and  had  married  Queen  Mary  in  the 
vain  hope  of  redeeming  England  for  the  Roman 
Church.  The  accession  of  Elizabeth  was  hailed  by 
the  people,  and  her  prudent  conduct  in  difficult 
circumstances,  as  well  as  her  marked  courage, 
secured  her  in  their  affections.  To  the  last  she 
remained  the  Virgin  Queen,  though  she  played 
with  many  lovers  and  favorites.  Poets  vied  with 
each  other  in  chanting  her  praises. 

In  the  beginning  of  her  reign  there  were  several 
translations  from  Ilomer,  Ovid  and  Vergil,  which 
helped  to  make  ancient  mythology  familiar.  There 
was  also  a  host  of  minor  poets  who  poured  forth 
in  abundance  songs  and  sonnets,  fables  and  ele¬ 
gies,  and  all  sorts  of  love  poems.  There  were  his¬ 
tories  of  various  kinds,  especially  of  England,  also 
romantic  tales  and  ballads,  stories  of  voyagers  to 
distant  lands.  Sir  Thomas  Wyatt  and  the  young 
Earl  of  Surrey  introduced  the  sonnet  into  English 
and  made  translations  of  Petrarch.  Surrey  was 
the  first  to  use  blank  verse,  which  soon  became  the 
recognized  metre  for  serious  dramatic  and  epic 
poetry.  Sir  John  Harrington  translated  Ariosto’s 


Orlando,  and  Fairfax  did  the  same  for  Tasso’s 
Jerusalem  Delivered. 

Lyly’s  Euphues. — One  of  the  most  remarkable 
works  of  this  period  was  John  Lyly’s  Euphues,  the 
Anatomie  of  Wit  (1579),  soon  followed  by  Eu¬ 
phues  and  his  England  (1580).  It  was  intended 
to  teach  by  example  the  use  of  refined  and  courtly 
language.  Euphues  was  a  young  Athenian,  trav¬ 
eling  first  in  Naples  and  afterward  in  England. 
With  his  adventures  were  mingled  descriptions  of 
the  country,  the  court  and  the  manners  of  the  peo¬ 
ple.  Its  ornate  style  became  fashionable,  but  was 
carried  to  an  extreme  and  was  ridiculed  by  Shake¬ 
speare. 

Sir  Philip  Sidney  (1554-1586)  was  the  paragon 
of  English  chivalry,  and  esteemed  by  Elizabeth  "as 
one  of  the  jewels  of  her  crown.”  His  writings  were 
circulated  among  his  noble  friends,  but  not  pub¬ 
lished  till  after  his  untimely  death.  His  Defence 
of  Poesie  was  the  first  piece  of  criticism  in  the  lan¬ 
guage.  His  romance  called  The  Countess  of  Pem¬ 
broke's  Arcadia  is  an  elaborate  pastoral  which  long 
remained  popular,  but  is  now  thought  tedious.  It 
is  interspersed  with  some  charming  lyrics.  Besides 
these,  Sidney  wrote  a  string  of  sonnets  called  As- 
trophel  and  Stella.  All  his  productions  are  in  the 
Italian  style. 

Edmund  Spenser.  —  The  greatest  poet  of  this 
poetical  period  was  Edmund  Spenser  (1553-1599). 
Born  in  London  and  educated  at  Cambridge,  he 
won  the  friendship  of  Sidney  and  was  patronized 
by  Sidney’s  uncle,  the  Earl  of  Leicester.  His 
Shepherd’s ,  Calendar  (1579)  consisted  of  twelve 
eclogues,  one  for  each  month.  In  it  Colin  Clout 
represents  the  poet  himself,  who,  with  his  fellow- 
shepherds,  discusses  religious  polemics  as  well  as 
loVe.  The  greatest  of  his  works  is  the  Faery 
Queene,  the  most  remarkable  poetical  allegory  in 
the  world.  For  it  he  invented  a  new  -stanza,  which 
justly  bears  his  name  and  has  been  adopted  by 
many  succeeding  poets.  It  is  founded  on  the  Ital¬ 
ian  eight-line  rhymed  stanza,  but  to  this  Spenser 
added  a  concluding  long  line,  which  gives  a  sur¬ 
passing  charm  to  the  verse.  While  Spenser’s  dic¬ 
tion  is  rich  and  abundant,  he  showed  unwise  rever¬ 
ence  for  his  master,  Chaucer,  by  introducing  many 
archaic  and  obsolete  words,  but  he  had  none  of 
Chaucer’s  wit  and  humor.  The  story  is  full  of 
gallantry  and  chivalry,  well  adapted  to  the  court 
of  the  Virgin  Queen.  Indeed,  Elizabeth  herself 
was  grandly  portrayed  in  the  poem  under  the  name 
Gloriana.  Prince  Arthur  is  the  hero,  who,  having 
become  enamored  of  a  vision  of  the  Faery  Queen, 
goes  forth  to  seek  her  in  Faery  Land.  The  Queen 
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keeps  her  animal  feast  twelve  days,  on  each  of 
which  a  chosen  knight  has  an  adventure  typifying 
a  moral  virtue.  The  first  is  that  of  the  Red  Cross 
Knight,  expressing  Holiness ;  the  second.  Sir 
Guyon,  or  Temperance;  the  third,  Britomartis,  a 
lady  knight,  representing  Chastity.  This  com¬ 
prised  the  first  part,  which  was  published  in  1590. 
Nothing  could  have  better  captivated  Elizabeth  and 
her  court  than  this  blending  of  chivalry  and  re¬ 
ligion.  Historical  personages  could  also  be  readily 
discerned.  Besides  Gloriana  there  is  a  distressed 
knight  representing  Henry  IY  of  France;  Envy 
seems  to  indicate  Mary,  Queen  of  Scots ;  the  grim 
Giant  is  Philip  II  of  Spain;  the  Red  Cross  Knight 
stands  for  the  Church  of  England;  Duessa  is  a 
satirical  personification  of  the  Roman  Church; 
Una  represents  true  religion. 

The  Faery  Queene  was  written  in  the  south  of 
Ireland,  where  Spenser  had  obtained  from  the 
crown  a  large  share  of  a  forfeited  estate  on  the 
condition  of  living  on  it.  For  the  first  part  of 
his  poem  the  queen  granted  him  a  pension  of  £60. 
Fie  then  returned  to  Ireland  to  continue  his  alle¬ 
gory.  Many  shorter  poems,  however,  were  pub¬ 
lished  before  the  next  installment  appeared. 
Among  these  were  the  beautiful  E pithalamion,  de¬ 
scribing  his  courtship  and  marriage,  and  the  Elegy 
on,  Astrophel  —  that  is,  Sir  Philip  Sidney.  In 
1596  the  continuation  of  the  Faery  Queene  was 
ready.  It  contained  the  legend  of  Cambel  and 
Triamond,  or  Friendship ;  Artegal,  or  J ustice ;  and 
Sir  Calidore,  or  Courtesy,  who  was  in  real  life 
Sidney.  As  before,  history  was  mingled  with 
poetry  and  allegory.  The  poem  still  exhibits  ar¬ 
dent  love  of  England,  hatred  of  Spain,  devotion  to 
Elizabeth.  Except  a  few  fragments,  this  was 
all  that  was  accomplished  of  his  monumental 
work.  Spenser  was  driven  from  his  home  by  an 
insurrection,  the  castle  was  burned,  and  an  infant 
child  perished  in  the  flames.  The  broken-hearted 
poet  died  soon  after  reaching  London.  He  was 
buried  in  Westminster  Abbey. 

Spenser  is  the  legitimate  English  counterpart  of 
the  great  Italian  poets,  Ariosto  and  Tasso.  He 
equaled  them  in  the  melody  of  his  verse  and  the 
richness  of  his  fancy  and  invention.  His  exuber¬ 
ance  of  language  often  carries  him  too  far  in  long 
descriptions,  and  the  whole  narrative  is  prolonged 
till  it  wearies  the  reader.  But  the  main  fault  of 
this  otherwise  splendid  work  is  its  allegorical  char¬ 
acter,  which  distracts  the  attention  of  the  reader. 
When  that  is  entirely  disregarded,  the  true  loveli¬ 
ness  of  the  poet’s  creations  is  perceived  and  en¬ 
joyed.  Even  the  poet  himself  did  not  adhere  to 
the  allegory  so  strictly  after  the  first  two  cantos. 


Taken  as  a  whole,  the  poem  grandly  embodies  the 
pure  spirit  of  the  Renaissance  under  Elizabeth. 

UNA  AND  THE  LION. 

One  day,  nigli  weary  of  the  irksome  way, 

From  her  unhasty  beast  she  did  alight; 

And  on  the  grass  her  dainty  limbs  did  lay 
In  secret  shadow,  far  from  all  men’s  sight; 

From  her  fair  head  her  fillet  she  undight. 

And  laid  her  stole  aside;  her  angel’s  face. 

As  the  great  eye  of  heaven,  shined  bright. 

And  made  a  sunshine  in  the  shady  place; 

Did  ever  mortal  eye  behold  such  heavenly  grace? 

It  fortuned,  out  of  the  thickest  wood 
A  ramping  lion  rushed  suddenly, 

Hunting  full  greedy  after  salvage  blood. 

Soon  as  the  royal  virgin  he  did  spy, 

With  gaping  mouth  at  her  ran  greedily, 

To  have  at  once  devoured  her  tender  corse; 

But  to  the  prey  when  as  he  drew  more  nigh. 

His  bloody  rage  assuaged  with  remorse, 

And,  with  the  sight  amazed,  forgot  his  furious  force. 

Instead  thereof  he  kissed  her  weary  feet. 

And  licked  her  lily  hands  with  fawning  tongue, 

As  he  her  wrongSd  innocence  did  weet. 

Oh,  how  can  beauty  master  the  most  strong, 

And  simple  truth  subdue  avenging  wrong! 

Whose  yielded  pride  and  proud  submission, 

Still  dreading  death,  when  she  had  markCd  long. 
Her  heart  ’gan  melt  in  great  compassion; 

And  drizzling  tears  did  shed  for  pure  affection. 

“The  lion,  lord  of  every  beast  in  field,” 

Quoth  she,  “his  princely  puissance  doth  abate. 

And  mighty  proud  to  humble  weak  doth  yield, 
Forgetful  of  the  hungry  rage  which  late 
Him  pricked,  in  pity  of  my  sad  estate. 

But  he,  my  lion,  and  my  noble  lord. 

How  does  he  find  in  cruel  heart  to  hate 
Her  that  him  loved,  and  ever  most  adored 
As  the  god  of  my  life?  Why  hath  he  me  abhorred?** 

Redounding  tears  did  choke  th’  end  of  her  plaint. 
Which  softly  echoed  from  the  neighbor  wood; 

And,  sad  to  see  her  sorrowful  constraint, 

The  kingly  beast  upon  her  gazing  stood: 

With  pity  calmed,  down  fell  his  angry  mood. 

At  last,  in  close  heart  shutting  up  her  pain. 

Arose  the  virgin  born  of  heavenly  brood, 

And  to  her  snowy  palfrey  got  again, 

To  seek  her  strayed  champion  If  she  might  attain. 

The  lion  would  not  leave  her  desolate. 

But  with  her  went  along,  as  a  strong  guard 
Of  her  chaste  person,  and  a  faithful  mate 
Of  her  sad  troubles  and  misfortunes  hard. 

Still  when  she  slent  he  kent,  both  watch  and  ward; 
And  when  she  waked  he  waited  diligent 
With  humble  service  to  her  will  prepared. 

From  her  fair  eyes  he  took  command6ment, 

And  ever  by  her  looks  conceived  her  intent. 

Dramatic  Literature. — Grand  and  luxuriant  as 
■Fas  its  poetry,  it  is  yet  by  its  more  wonderful 
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drama  that  the  golden  age  of  Elizabeth  is  charac¬ 
terized  and  remembered.  The  drama  in  England 
began  with  the  midsummer  exhibitions  of  the  trade 
guilds  in  the  streets  of  the  towns.  These  Coventry 
and  Towneley  and  York  plays  have  in  recent  years 
been  recovered  and  studied  diligently.  The  mys¬ 
teries  and  miracle  plays  were  dramatic  exhibitions 
of  Scripture  stories  or  of  legends  of  saints.  Then 
came  moralities,  in  which  virtues  and  vices  were 
personified.  In  the  religious  struggle  at  the  begin¬ 
ning  of  the  Reformation  such  plays  were  used  to 
support  both  the  Catholic  and  the  Protestant  side. 
Real  men  began  to  be  shown  under  the  veil  of  alle¬ 
gorical  characters.  The  personal  element  soon 
drove  out  the  abstractions.  The  people  found  a 
new  delight  in  vivid  representations  of  historical 
scenes,  ancient  and  modern.  In  connection  with 
the  moralities  there  had  sometimes  been  interludes 
— short  humorous  scenes  intended  for  the  amuse¬ 
ment  of  the  common  people.  These  were  enlarged 
by  John  Hey  wood  for  representation  at  the  court 
of  Henry  VIII. 

Rise  of  the  Regular  Drama. — The  first  regular 
comedy  was  Ralph  Roister  Doister,  written  by 
Nicholas  Udall,  which  was  first  acted  about  1550, 
but  not  printed  till  1562.  It  is  divided  into  regu¬ 
lar  acts  and  scenes,  and  gives  a  picture  of  London 
life.  The  first  regular  tragedy  was  Gorboduc,  or 
F err  ex  and  Porrex,  written  by  Sackville  and  Nor¬ 
ton,  and  acted  in  1562.  The  story  was  taken  from 
early  British  legend,  but  the  piece  was  too  solemn 
to  suit  the  taste  of  the  audience.  Soon  students 
from  the  universities  began  to  offer  dramas  from 
classical  story,  some  directly  translated,  others  imi¬ 
tated.  Then  Italian  stories  were  taken,  one  of 
the  first  being  Romeo  and  Juliet,  afterward  recon¬ 
structed  by  Shakespeare.  But  the  people  seemed 
to  give  the  preference  to  the  rousing  patriotic 
chronicle  plays,  such  as  The  Famous  Victories  of 
Henry  V. 

The  Theatres. — In  1574  the  Earl  of  Leicester’s 
servants  received  a  patent  to  act  plays  in  any  town 
in  England,  and  two  years  later  they  erected  the 
fiist  playhouse  at  Blackfriars.  Two  others  soon 
followed  on  the  outskirts  of  London.  The  Globe 
Theatre,  built  for  Shakespeare’s  company  in  1599, 
was  circular  within,  but  had  six  sides  without.  _  It 
was  modeled  after  the  courtyard  of  an  inn,  being 
open  to  the  weather  except  above  the  stage;  the 
people  stood  in  the  yard  or  pit,  while  the  nobles 
sat  in  boxes  or  even  on  the  stage,  which  was  strewn 
with  rushes.  There  was  no  scenery,  but  a  board 
hung  at  the  top  stated  the  place  of  action.  Boys 
acted  the  female  parts.  The  performance  was  in 
the  afternoon. 


Marlowe. — The  earliest  plays  were  written  in 
prose,  or  more  frequently  in  rhyme,  but  Christo¬ 
pher  Marlowe  (1564-1593),  in  his  Tamburlaine  the 
Great  (1587)  introduced  blank  verse,  which  be¬ 
came  the  standard.  The  play  itself,  in  spite  of  its 
bombast,  is  noble  in  spirit  and  has  many  passages 
of  pure  poetry.  Another  of  his  plays  was  The 
Tragical  History  of  Doctor  Faustus ,  which  first 
set  forth  the  dreadful  results  of  mastery  over  na¬ 
ture  obtained  by  compact  with  Lucifer.  Faustus 
agrees,  in  return  for  twenty  years  of  enjoyment  of 
supernatural  power,  to  yield,  then,  body  and  soul, 
to  the  Prince  of  Darkness.  It  ends  with  an  ap¬ 
palling  scene,  in  which  Faustus  meets  his  doom 
amid  the  crash  of  a  thunder  storm.  Still  other 
notable  dramas  of  this  short-lived  genius  are  Ed¬ 
ward  the  Second  and  The  Jew  of  Malta.  Kit 
Marlowe  was  himself  a  reckless  atheist,  and  per¬ 
ished  in  a  tavern  brawl.  Among  his  rival  drama¬ 
tists  were  George  Peele  and  Robert  Greene,  men 
of  the  same  riotous  character,  whose  writings  are 
studied  now  for  the  light  which  they  shed  on  the 
beginning  of  Shakespeare’s  career.  Their  dramas 
are  always  exaggerated  in  the  treatment  and  ex¬ 
pression  of  human  beings. 

Shakespeare.  —  The  fame  of  William  Shake¬ 
speare  (1564-1616)  has  steadily  grown  until  he 
is  now  recognized  as  the  greatest  dramatist  of  the 
world.  His  birthplace  at  Stratford-on-Avon  has 
become  a  shrine  for  pilgrims.  His  father  was  a 
respectable  citizen,  but  afterward  fell  into  misfor¬ 
tune,  from  which  his  son  generously  relieved  him. 
Shakespeare  learned  some  Latin  at  the  grammar 
school  of  Stratford,  but  shows  no  real  evidence  of 
knowledge  of  Greek.  At  the  early  age  of  nineteen 
he  married  Anne  Hathaway,  seven  years  older  than 
himself.  The  hasty  marriage  seems  to  have  been 
unhappy.  Three  years  later  he  went  to  London, 
where  some  of  his  fellow-townsmen  were  prosper¬ 
ing.  Shakespeare  joined  them  and  soon  became  an 
actor  and  playwright.  In  1592  he  published  the 
luscious  poem  Venus  and  Adonis,  which  he  called 
“the  first  heir  of  his  invention.”  It  won  for  him 
the  favor  of  Lord  Southampton  and  other  men  of 
influence.  His  next  poem  was  The  Rape  of  Lu - 
crece,  which,  like  the  other,  passed  through  several 
editions. 

His  dramatic  work  began  with  touching  up  old 
plays,  among  them  being  the  bloody  Titus  Androni - 
cus,  the  revolting  Pericles  and  The  First  Part  of 
Henry  VI.  But  the  first  of  his  original  plays  was 
Love’s  Labour’s  Lost,  in  which  he  satirizes  the 
affected  style  of  Euphues.  In  the  Comedy  of  Er¬ 
rors  he  adapted  a  Latin  play  by  Plautus,  making 
it  rather  a  farce.  The  enchanting  Midsummer 
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Night’s  Dream  is  a  singular  medley  of  ancient 
legend  and  mediaeval  fairyland  with  the  life  of 
English  clowns.  In  The  Two  Gentlemen  of  Ve¬ 
rona  Italian  life  is  finely  depicted.  All’s  Well  that 
Ends  Well  is  thought  by  good  critics  to  be  a  re¬ 
vised  version  of  a  play.  Love’s  Labour’s  Won,  given 
in  some  lists  of  his  work.  These  love-plays  were 
followed  by  the  great  series  of  historical  plays 
which  popular  taste  seemed  then  to  crave.  Shake¬ 
speare  was  undoubtedly  a  prudent  manager,  and 
trimmed  his  sails  to  catch  the  breeze.  The  first 
written  of  these  histories  was  Richard  II,  in  1593. 
Then  came  Richard  III,  which  still  holds  the 
stage,  though  somewhat  modified  by  later  play¬ 
wrights.  He  also  recast  the  Second  and  Third 
Parts  of  Henry  VI,  written  by  some  unknown  au¬ 
thor.  Then,  going  back  in  history,  he  produced 
King  John  as  an  introduction  to  this  series. 

Shakespeare  had  now  attained  perfect  mastery 
of  his  art  in  all  its  details.  This  is  proved  by  his 
Merchant  of  Venice,  in  which  tragedy  and  comedy 
are  harmoniously  blended.  In  the  Taming  of  the 
Shrew  he  gives  pure  comedy  of  the  most  entertain¬ 
ing  kind.  Again  turning  to  history,  he  produced 
the  first  and  second  parts  of  Henry  IV,  in  which 
Falstaff  and  his  boon  companions  furnish  admira¬ 
ble  comedy.  Queen  Elizabeth  is  said  to  have  been 
so  delighted  with  the  witty  fat  knight  that  she 
requested  the  author  to  depict  Falstaff  in  love. 
The  result  is  seen  in  The  Merry  Wives  of  Windsor. 
Another  stirring  historical  play  is  Henry  V,  which 
celebrates  in  thrilling  scenes  the  glory  of  England. 
A  new  series  of  love-comedies  followed — the  witty 
Much  Ado  about  Nothing ;  the  romantic  As  You 
Like  It,  in  which  the  playful  Rosalind  is  con¬ 
trasted  with  the  melancholy  Jaques;  the  merry 
Twelfth  Night.  All’s  Well  that  Ends  Well  seems 
to  belong  to  the  same  period,  in  which  his  powers 
were  mature  and  his  disposition  philosophic. 
Shakespeare,  was  now  wealthy,  associated  with 
noblemen,  and  enjoyed  the  favor  of  the  queen. 

About  1600  a  change  seems  to  have  come  over  his 
mind  and  character.  His  noble  friends  fell  into 
the  displeasure  of  the  queen;  Southampton  was 
sent  to  the  Tower,  Essex  perished  on  the  scaffold. 
The  Sonnets  of  Shakespeare  are  his  most  mysteri¬ 
ous  writings.  Though  not  published  till  1609, 
many  of  them  seem  to  have  been  written  ten  years 
earlier.  In  them  appear  indications  that  he  had 
been  betrayed  by  a  trusted  friend.  There  are  also 
expressions  of  disgust  for  his  profession. 

In  the  eight  years  from  1601  appeared  several  of 
Shakespeare’s  most  powerful  tragedies.  Julius 
Ccesar,  that  remarkable  dramatization  of  Plutarch’s 
narrative,  led  the  way.  Then  came  Hamlet,  which 


has  taxed  the  talents  of  critics  and  commentators 
for  adequate  interpretation.  It  seems  to  manifest 
the  inadequacy  of  philosophy  in  dealing  with  the 
miseries  of  life.  Hamlet,  the  dreamer,  unnerved 
by  his  father’s  apparition,  shocked  by  the  discovery 
of  that  father’s  murder  and  of  his  mother’s  guilty 
complicity,  drives  his  beloved  to  insanity  and  sui¬ 
cide,  wantonly  slays  her  father,  and  falls  by  an 
accidental  miscarriage  of  his  petty  scheme  for  re¬ 
venge  and  reversal  of  evil.  Yet  all  the  while  he 
can  discourse  most  ingeniously  and  profoundly  of 
the  mysteries  of  life  and  death.  Shakespeare’s 
next  play  was  the  grim,  depressing  Measure  for 
Measure  —  tragic  in  tone  throughout.  Then  came 
three  tragedies — Othello,  in  which  a  noble  nature 
is  driven  to  blind  jealousy  and  desperate  crime  by 
a  heartless,  malicious  villain;  Macbeth,  in  which 
an  ambitious  woman  urges  on  a  weaker  nature  to 
win  lordship  by  murder  and  then  become  the  vic¬ 
tim  of  avenging  conscience;  Lear,  in  which  fath¬ 
erly  affection  by  its  own  weakness  proves  its  own 
undoing.  Such  a  series  of  heartrending  tragedies 
surely  betokens  severe  stress  on  the  spirit  of  the 
author.  Next  he  is  found  turning  to  Greece  and 
Rome  for  themes  to  relieve  his  gall  of  bitterness. 
Troilus  and  Cressida,  following  a  mediaeval  per¬ 
version  of  ancient  story,  is  a  tragedy  of  pessimism, 
in  which  the  sweetest  joys  of  life  are  turned  to 
bitterness.  Antony  and  Cleopatra,  true  to  history, 
shows  the  Roman  warrior  a  foolish  captive  of  a 
wanton’s  beauty.  Coriolanus  exhibits  the  proud, 
unbending  aristocrat  overcome  by  the  despicable, 
fickle  mob.  Timon  of  Athens  exhibits  the  extreme 
of  misanthropy.  Thus  the  records  of  history  and 
romance  seem  to  have  been  ransacked  for  themes 
exposing  the  darker  side  of  human  nature  in  all  its 
hideous  complications. 

Yet  from  this  period  of  gloom  the  mighty  dram¬ 
atist  seems  to  have  emerged  into  a  serener,  brighter 
atmosphere.  In  his  last  works  can  be  traced  a  na¬ 
ture  which  has  experienced  wrong  and  grief,  yet 
has  surmounted  them  and  reached  a  happy  haven. 
In  A  Winter’s  Tale  there  is  a  reminiscence  of  early 
life  amid  country  scenes.  Cymbeline,  a  strange, 
romantic  story  relating  to  the  times  of  Roman  oc¬ 
cupation  of  Britain,  breathes  a  spirit  of  resignation 
after  vain  struggles.  The  Tempest  is  a  wronged 
exile’s  cheerful  review  of  the  world,  once  forsaken 
as  utterly  evil,  now  acknowledged  to  be  an  abode 
of  happiness  for  loving  creatures.  Tricksy  Ariel 
hovers  above,  and  even  bestial  Caliban  seems  re¬ 
deemed.  This  would  form,  indeed,  a  fitting  con¬ 
clusion  to  Shakespeare’s  work.  '  Yet  there  is  still 
a  final  contribution  to  history,  unless  those  critics 
are  right  who  deny  his  authorship  of  Henry  VIII. 
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But  internal  .evidence  rather  favors  his  claim  to 
the  portrayal  of  the  stately  Katharine,  the  proud 
Wolsey  and  the  relentless  King.  A  few  other  plays 
have  also  been  attributed  in  part  to  the  great  dram¬ 
atist. 

Shakespeare  never  lost  his  affection  for  his  na¬ 
tive  place.  After  a  career  of  unexampled  success 
in  London  he  returned  to  Stratford  crowned  with 
wealth  and  honors.  He  had  years  before  purchased 
a  dwelling  there  in  which  his  family  were  installed. 
The  last  years  of  his  life  were  spent  in  cordial  in¬ 
tercourse  with  his  fellow-townsmen,  and  he  was 
followed  to  the  grave  with  the  respect  of  the  whole 
community.  He  had  been  called  by  his  friends  the 
gentle  Shakespeare,  by  fellow-poets  the  melliflu¬ 
ous  Shakespeare,  and  more  than  two  centuries  after 
his  death  Coleridge  called  him  the  myriad-minded 
Shakespeare. 

There  has  been  abundant  complaint  that  we 
know  so  little  of  the  details  of  his  life ;  yet,  in  fact, 
we  know  as  much  as  we  do  of  any  of  his  rival 
dramatists.  There  has  sprung  up  a  strange  delu¬ 
sion  that  plays  so  transcendent  in  genius  could  not 
be  written  by  one  of  such  humble  origin ;  that,  in 
fact,  they  must  have  been  written  by  his  learned 
contemporary,  Lord  Bacon,  sometimes  called  the 
father  of  modern  science.  But  why  this  great 
man,  who  did  not  neglect  to  affix  his  name  to  so 
many  works,  English  as  well  as  Latin,  should  at¬ 
tempt  to  bury  his  authorship  of  these  plays  in  an 
absurd  cryptogram  is  a  puzzle  beyond  understand¬ 
ing. 

Let  us  rejoice  that  this  author  was  able  to  hold 
the  mirror  up  to  nature  and  to  depict  so  accurately 
and  vividly  such  a  variety  of  men  and  women 
worthy  to  be  known  and  admired.  His  exuberant 
imagination  rose  even  beyond  the  limits  of  human 
nature,  and  enabled  him  to  summon  spirits  and 
fairies  from  the  ambient  air.  In  creative  power, 
impassioned  conception  and  execution,  in  fullness 
of  expression  and  in  strong  romantic  feeling  he 
remains  the  greatest  literary  artist  of  the  modem 
world. 

Prospero’s  Valediction,  which  is  given  below,  is 
taken  from  the  last  act  of  The  Tempest.  It  is 
regarded  by  many  critics  as  Shakespeare’s  farewell 
address  at  the  conclusion  of  his  dramatic  labors. 

ROMEO  AND  JULIET. 

Romeo. — But  soft,  what  light  through  yonder  window 
breaks? 

It  is  the  east,  and  Juliet  is  the  sun!  — 

Arise,  fair  sun,  and  kill  the  envious  moon, 

Who  is  already  sick  and  pale  with  grief, 

That  thou  her  maid  art  far  more  fair  than  she: 
Be  not  her  maid,  since  she  is  envious; 


Her  vestal  livery  is  but  sick  and  green, 

And  none  but  fools  do  wear  it;  cast  it  off. 

It  is  my  lady,  O,  it  is  my  love! 

O  that  she  knew  she  were! 

She  speaks,  yet  she  says  nothing:  what  of  that? 
Her  eye  discourses;  I  will  answer  it. 

I  am  too  bold,  ’tis  not  to  me  she  speaks. 

Two  of  the  fairest  stars  in  all  the  heaven. 
Having  some  business,  do  entreat  her  eyes 
To  twinkle  in  their  spheres  till  they  return. 
What  if  her  eyes  were  there,  they  in  her  head? 
The  brightness  of  her  cheek  would  shame  those 
stars, 

As  daylight  doth  a  lamp;  her  eyes  in  heaven 
Would  through  the  airy  region  stream  so  bright 
That  birds  would  sing,  and  think  it  were  not 
night. 

See  how  she  leans  her  cheek  upon  her  hand! 

O,  that  I  were  a  glove  upon  that  hand, 

That  I  might  touch  her  cheek. 

Juliet. — (Above) — Ay  me! 

Rom. —  She  speaks: 

O,  speak  again,  bright  angel!  for  thou  art 
As  glorious  to  this  night,  being  o’er  my  head. 

As  is  a  winged  messenger  of  heaven 
Unto  the  white-upturned  wondering  eyes 
Of  mortals  that  fall  back  to  gaze  on  him 
When  he  bestrides  the  lazy-pacing  clouds 
And  sails  upon  the  bosom  of  the  air.- 
Jul. — O  Romeo,  Romeo!  wherefore  art  thou  Romeo? 
Deny  thy  father  and  refuse  thy  name: 

Or,  if  they  wilt  not,  be  but  sworn  my  love. 

And  I’ll  no  longer  be  a  Capulet. 

Rom. — (Aside.)  Shall  I  hear  more,  or  shall  I  speak 
at  this? 

Jul. — ’Tis  but  thy  name  that  is  my  enemy; 

Thou  art  thyself,  though  not  a  Montague. 
What’s  Montague?  it  is  nor  hand,  nor  foot, 

Nor  arm,  nor  face,  nor  any  other  part 
Belonging  to  a  man.  O,  be  some  other  name! 
What’s  in  a  name?  that  which  we  call  a  rose 
By  any  other  name  would  smell  as  sweet; 

So  Romeo  would,  were  he  not  Romeo  call’d, 
Retain  that  dear  perfection  which  he  owes 
Without  that  title.  Romeo,  doff  thy  name. 

And  for  that  name  which  is  no  part  of  thee 
Take  all  myself. 

Rom. —  I  take  thee  at  thy  word: 

Call  me  but  love,  and  I’ll  be  new-baptized; 
Henceforth  I  never  will  be  Romeo. 

Jul. — What  man  art  thou  that  thus  bescreen’d  In 
night 

So  stumblest  on  my  counsel? 

Rom. —  By  a  name 

I  know  not  how  to  tell  thee  who  I  am: 

My  name,  dear  saint,  is  hateful  to  myself, 
Because  it  is  an  enemy  to  thee; 

Had  I  it  written  I  would  tear  the  word. 

Jul. — My  ears  have  not  yet  drunk  a  hundred  words 
Of  that  dear  tongue’s  utterance,  yet  I  know  the 
sound: 

Art  thou  not  Romeo,  and  a  Montague? 

Rom. — Neither,  fair  saint,  if  either  thee  dislike. 

Jul. — How  earnest  thou  hither,  tell  me,  and  where¬ 
fore? 

The  orchard  walls  are  high  and  hard  to  climb. 
And  the  place  death,  considering  who  thou  art. 

If  any  of  my  kinsmen  find  thee  here. 
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Rom. — With  love’s  light  wings  did  I  o’erperch  these 
walls 

For  stony  limits  cannot  hold  love  out. 

And  what  love  can  do  that  dares  love  attempt; 
Therefore  thy  kinsmen  are  no  let  to  me. 

Jul. — If  they  do  see  thee,  they  will  murder  thee. 

Rom. — Alack,  there  lies  more  peril  in  thine  eye 

Than  twenty  of  their  swords:  look  thou  but 
sweet. 

And  I  am  proof  against  their  enmity. 

Jul. — I  would  not  for  the  world  they  saw  thee  here. 
Rom. — I  have  night’s  cloak  to  hide  me  from  their 
sight; 

And  but  thou  love  me,  let  them  find  me  here: 

My  life  were  better  ended  by  their  hate, 

Than  death  prorogued,  wanting  of  thy  love. 

PROSPEROUS  VALEDICTION. 

(From  The  Tempest,  Act  V,  Scene  I.) 

Prospero. —  Go  release  them,  Ariel: 

My  charms  I’ll  break,  their  senses  I’ll  restore. 
And  they  shall  be  themselves. 

Ariel. —  I’ll  fetch  them,  sir.  (Exit.) 

Pros. — Ye  elves  of  hills,  brooks,  standing  lakes  and 
groves, 

And  ye  that  on  the  sands  with  printless  foot 
Do  chase  the  ebbing  Neptune,  and  do  fly  him 
When  he  comes  back;  you  demi-puppets  that 
By  moonshine  do  the  green-sour  ringlets  make, 
Whereof  the  ewe  not  bites,  and  you  whose  pas¬ 
time 

Is  to  make  midnight  mushrooms,  that  rejoice 
To  hear  the  solemn  curfew;  by  whose  aid, 

Weak  masters  though  ye  be,  I  have  bedimm’d 
The  noontide  sun,  call’d  forth  the  mutinous  winds, 
And  'twixt  the  green  sea  and  the  azured  vault. 
Set  roaring  war;  to  the  dread  rattling  thunder 
Have  I  given  fire,  and  rifted  Jove’s  stout  oak 
With  his  own  bolt;  the  strong-based  promontory. 
Have  I  made  shake,  and  by  the  spurs  pluck’d  up 
The  pine  and  cedar;  graves  at  my  command 
Have  waked  their  sleepers,  oped,  and  let  ’em 
forth 

By  my  so  potent  act.  But  this  rough  magic 
I  here  abjure,  and  when  I  have  required 
Some  heavenly  music,  which  even  now  I  do, 

To  work  mine  end  upon  their  senses  that 
This  airy  charm  is  for,  I’ll  break  my  staff, 

Bury  it  certain  fathoms  in  the  earth, 

And  deeper  than  did  ever  plummet  sound 

I’ll  drown  my  book . 

Our  revels  now  are  ended.  These  our  actors. 

As  I  foretold  you,  were  all  spirits,  and 
Are  melted  into  air,  into  thin  air: 

And,  like  the  baseless  fabric  of  this  vision. 

The  cloud-capp’d  towers,  the  gorgeous  palaces, 
The  solemn  temples,  the  great  globe  itself, 

Yea.  all  which  it  inherits,  shall  dissolve. 

And,  like  this  unsubstantial  pageant  faded, 
Leave  not  a  rack  behind.  We  are  such  stuff 
As  dreams  are  made  of,  and  our  little  life 
Is  rounded  with  a  sleep. 

Ben  Jonson.  —  The  greatest  of  Shakespeare’s 
dramatic  contemporaries  was  Ben  Jonson  (1573- 
1637).  Though  a  clergyman’s  son,  he  was  in 
early  life  compelled  to  work  as  a  bricklayer,  and 


then  became  a  soldier.  Yet  at  the  age  of  twenty 
he  was  married  and  went  on  the  stage.  Having 
quarreled  with  another  performer,  he  fought  a  duel 
and  was  severely  wounded,  but  killed  his  opponent. 
After  a  short  imprisonment  he  was  released  with¬ 
out  trial.  He  then  commenced  writing  for  the 
theatre,  producing  in  1598  Every  Man  in  His 
Humour.  Jonson’s  comedy  differed  from  Shake¬ 
speare’s  in  being  an  attempt  to  reproduce  the  ac¬ 
tual  manners  of  his  countrymen.  The  public 
approved  and  Queen  Elizabeth  patronized  him. 
In  the  next  year  he  produced  Every  Man  Out  of 
His  Humour.  By  humour  Jonson  meant  a  special 
bias  by  which  the  actions  of  men  are  distracted. 
In  Cynthia’s  Revels  he  aimed  to  satirize  the  cour¬ 
tiers,  and  in  reply  to  their  opposition  he  wrote 
The  Poetaster ,  attacking  Dekker  and  others  who 
took  sides  against  him.  Dekker  then  parodied 
Jonson’s  play  in  the  Satiro-Mastix,  calling  him 
“The  Staring  Leviathan.”  Jonson  then  turned  to* 
tragedy,  and  his  Sejanus  was  a  careful  transcript 
from  ancient  Roman  life.  Jonson  was  a  truly 
learned  man,  though  it  is  difficult  to  see  how  he 
had  acquired  his  knowledge  of  Greek  and  Latin. 
In  the  reign  of  James  I  he  produced  three  fine 
comedies — Volpone  the  Fox ,  The  Silent  Woman 
and  The  Alchemist  (1610) — the  first  being  the 
best.  Catiline  was  another  Roman  tragedy,  care¬ 
fully  wrought.  In  1611  Jonson  was  made  Poet 
Laureate.  He  has  been  justly  pronounced  “a  ro¬ 
bust,  surly  and  observing  dramatist.” 

Religious  Literature.  —  The  social  revolution 
which  is  known  as  the  Reformation  was  not  con¬ 
fined  to  religion  or  ecclesiastical  affairs.  It  affected 
every  department  of  thought  and  public  activity. 
It  extended  to  all  classes  and  found  expression  in 
many  modes.  Yet,  of  course,  those  whose  lives 
were  devoted  to  religious  pursuits  often  used  pen 
and  press  as  well  as  speech  in  behalf  of  their 
creeds  and  theological  views.  Not  only  was  much 
written  against  the  teaching  and  practice  of  the 
Roman  Church,  but  in  the  English  Church,  after 
its  separation,  there  was  controversy  between  two 
great  parties,  one  content  with  definitely  national¬ 
izing  the  ancient  faith,  the  other  seeking  a  radical 
change  in  doctrine  and  practice  such  as  had  been 
declared  by  Luther  and  still  more  by  Calvin.  The 
contest  among  the  partisans  was  carried  on  chiefly 
by  pamphlets,  but  there  were  some  larger  treatises 
of  permanent  literary  value.  The  greatest  of  these 
is  due  to  the  genius  of  Richard  Hooker  (1553- 
1600).  Distinguished  for  eloquence  and  learning 
at  Oxford,  he  was  appointed  Master  of  the  Temple 
in  London.  His  sermons  were  vigorous  arguments 
for  the  Anglican  Church.  When  he  retired  to  a 
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country  parish  he  devoted  himself  to  a  systematic 
statement  of  his  views  of  Church  government.  The 
great  work  thus  composed  is  called  A  Treatise  on 
the  Laws  of  Ecclesiastical  Polity.  It  is  not  merely 
controversial,  but  bases  its  arguments  on  the  funda¬ 
mental  truths  on  which  rest  all  laws,  political  as 
well  as  ecclesiastical.  By  clear  and  vigorous  style, 
often  rising  to  sublime  eloquence,  it  gave  new  dig¬ 
nity  to  English  prose.  It  is  one  of  the  noblest 
monuments  of  the  reign  of  Elizabeth. 

It  may  be  noted  here  that  the  Booh  of  Common 
Prayer  is  a  literary  memorial  of  the  brief  reign  of 
Edward  VI.  It  is  a  modified  translation  of  the 
Latin  ritual  which  had  for  centuries  been  used  by 
the  Christian  Church.  Its  style,  somewhat  uneven, 
exhibits  that  blending  of  Latin  and  native  English 
which  has  characterized  the  Anglican  Church  and 
its  branches. 


CHAPTER  IV. 

Literature  from  Elizabeth  to  the  Restoration  of 
Charles  II. 

A.  D.  1603 — 1660. 

The  Accession  of  the  Stuarts. — With  the  death 
of  Elizabeth  in  1603  the  House  of  Tudor  came  to 
an  end.  The  crown  devolved  on  James  VI  of 
Scotland,  son  of  Mary,  Queen  of  Scots,  whom  Eliz¬ 
abeth  had  beheaded.  The  new  king  was  glad  to 
escape  from  Scotland,  where  he  had  been  brought 
up  among  critical  Presbyterians  and  yet  had  en¬ 
gaged  in  intrigues  with  Catholic  Spain.  He  found 
the  English  bishops  and  nobles  eager  to  welcome 
him  and  anxious  to  please  him.  Thus  he  became 
James  I  of  England.  He  was  a  learned  pedant, 
versed  in  theology  and  statecraft,  yet  vain  and 
foolish.  When  the  two  parties  in  the  Church  of 
England  appealed  to  him  for  settlement  of  dis¬ 
puted  points,  he  called  the  Hampton  Court  Con¬ 
ference,  in  which  Puritans  and  Anglicans  argued 
against  each  other.  The  king  refused  any  relaxa¬ 
tion  for  the  Puritans. 

King  James’s  Bible. — The  most  important  re¬ 
sult  of  this  conference  was  the  ordering  of  a  new 
translation  of  the  Bible  by  a  large  committee  of 
scholarly  divines.  The  outcome  was  the  publica¬ 
tion  in  1611  of  the  Bible  which  has  since  been 
called  the  Authorized  Version.  It  differs  but  little 
from  the  previous  versions,  which  it  soon  super¬ 
seded.  Criticisms  have  been  passed  on  it  favorable 
and  adverse.  Even  at  its  first  appearance  it  was 
pronounced  by  competent  judges  too  archaic  and 
too  Hebraic;  but  the  vast  majority  of  critics  of 
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a  later  day  have  agreed  with  the  opinion  of  Bishop 
Middleton,  who  said:  “The  style  is  simple,  it  is 
harmonious,  it  is  energetic,  and,  which  is  of  no 
small  importance,  .use  has  made  it  familiar  and 
time  has  rendered  it  sacred.”  One  of  the  finest 
tributes  to  its  excellence  was  made  by  Cardinal 
John  Henry  Newman.  People  of  all  denomina¬ 
tions  became  so  wedded  to  its  phraseology  that, 
though  occasional  attempts  were  made  to  improve 
it,  there  was  none  undertaken  on  a  large  or  prom¬ 
ising  plan  until  1872,  when  a  Revised  Version  was 
prepared  by  an  equally  learned  body  composed  of 
British  and  American  Biblical  scholars.  The  re¬ 
sults  of  these  labors  were  published  in  1881  and 
1887,  but  the  fond  anticipations  of  its  success  have, 
not  been  largely  realized. 

James’s  Relation  to  Literature. — The  accession 
of  James  I  checked  the  strong  national  feeling 
which  had  prevailed  throughout  Elizabeth’s  reign. 
The  king  showed  friendship  for  Spain,  which  the 
English  people  had  learned  to  hate.  He  even 
sought  a  Spanish  princess  as  his  son’s  wife.  But 
though  James  was  lacking  in  tact  and  genuine 
statesmanship,  he  possessed  much  learning  and 
was  ever  ready  to  express  his  opinions.  He  wrote 
poetry,  as  well  as  prose.  Before  he  came  to  the 
English  throne  he  had  issued  Essays  of  a  Prince 
in  the  Divine  Art  of  Poetry  (1584),  Demonology 
(1597) ,  Basilicon  Doron  (1599).  His  most  noted, 
work  afterward  was  A  Counterblast  to  Tobacco 
(1616),  a  vain  attempt  to  blow  away  the  smoke. 
He  wished  to  pose  as  a  British  Solomon,  but  only 
proved  himself  “the  wisest  fool  in  Christendom.” 

Throughout  the  Stuart  reigns  king-and  people 
were  moving  in  different  directions  in  political  and 
religious  matters.  The  strong  notions  of  the  di¬ 
vine  right  of  kings  which  James  transmitted  to 
his  family  brought  his  son  to  the  scaffold  and 
drove  his  grandson  from  the  throne. 

Literature  in  the  reigns  of  James  and  Charles  I 
showed  a  gradual  decay  of  power.  Yet  much  of 
the  Elizabethan  spirit  lingered,  and  the  change 
was  not  visible  at  once.  Shakespeare  and  other 
dramatists  continued  to  issue  noble  plays,  and 
many  valuable  works  appeared  until  the  energies 
of  the  people  were  wasted  in  internal  dissensions. 
The  growing  discontent  of  earnest  spirits,  how¬ 
ever,  led  to  the  first  attempts  to  colonize  America, 
where  a  new  England  was  planted. 

Sir  Walter  Raleigh. — The  romantic  career  of 
Sir  Walter  Raleigh  (1552-1618)  belongs  rather 
to  the  political  than  to  the  literary  history  of  Eng¬ 
land.  He  was  a  favorite  courtier  of  Queen  Eliza¬ 
beth,  a  daring  navigator  and  a  brave  soldier;  but 
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when  the  pedantic  James  I  came  to  the  throne  of 
England,  Raleigh,  who  was  implicated  in  a  plot  in 
favor  of  Lady  Arabella  Stuart,  lost  his  good  for¬ 
tune.  Charged  with  treason,  he  was  imprisoned  in 
the  Tower  for  fourteen  years.  Here  he  wrote  his 
picturesque  History  of  the  World,  more  distin¬ 
guished  for  literary  style  than  accuracy  in  facts 
or  theory.  At  last  he  was  released  and  allowed  to 
go  in  search  of  Eldorado,  in  South  America.  The 
expedition  was  unfortunate.  The  Spanish  govern¬ 
ment  complained  of  it,  and  Raleigh  on  his  return 
was  arrested  and  beheaded. 

Francis  Bacon. — No  man  more  impressed  upon 
his  contemporaries  a  feeling  of  his  intellectual 
greatness  than  Francis  Bacon,  Viscount  St.  Albans 
(1561-1626).  This  lofty  reputation  has  been  sus¬ 
tained  by  the  voice  of  succeeding  generations.  Yet 
some  critics  have  questioned  whether  it  is  really 
deserved.  Although  he  is  said  to  have  inaugu¬ 
rated  modem  science,  he  actually  held  the  old  views 
which  contemporary  scientists,  as  Kepler  and  Gali¬ 
leo,  had  disproved.  Induction,  which  he  is  said  to 
have  introduced  as  the  basis  of  natural  philosophy, 
had  been  used  long  before.  He  inculcated  experi¬ 
ment  as  the  sure  basis  of  philosophy,  and  laid  dowr 
excellent  maxims  for  the  proper  conduct  of  them ; 
yet  the  numerous  experiments  which  he  advised 
were  futile.  His  aim  was  to  bring  philosophy  out 
of  the  cloisters  and  make  it  known  to  all  men.  To 
this  end  he  used  familiar  terms  and  thus  seemed 
to  render  it  intelligible.  His  best  work  belongs  to 
literature  rather  than  to  science.  His  Essays  or 
Counsels  Civil  and  Moral  (1597)  were  the  first 
writings  of  the  kind,  and  are  still  the  most  read. 
They  are  short,  pithy  and  sententious^  Next  in 
value  comes  The  Advancement  of  Learning,  but 
his  scientific  works  are  utterly  obsolete.  They  were 
mostly  written  in  Latin,  but  have  been  carefully 
translated  into  English.  When  his  Novum  Orga - 
num  appeared  in  1620,  King  James  said  wittily, 
but  rather  profanely,  that  it  was  like  the  peace  of 
God,  “because  it  passeth  all  understanding.”  Its 
aim  was  to  supersede  the  old  method  of  using  rea¬ 
son  and  obtaining  truth  by  syllogisms  as  prescribed 
by  Aristotle’s  Organon,  and  introducing  the  better 
method  of  interpreting  nature  by  a  higher  logic. 
The  Novum  Organum  was  but  one  of  the  six  parts 
of  the  entire  work  called  Magna  Instauratio  (The 
Great  Restoration) . 

Bacon  was  the  son  of  one  of  Elizabeth’s  state 
officials,  and  was  carefully  trained  for  high  posi¬ 
tions.  Dissatisfied  with  the  barren  studies  pur¬ 
sued  at  Oxford,  he  went  to  France  in  a  minor 
diplomatic  position.  His  first  literary  work  was 


Of  the  State  of  Europe.  On  his  father’s  death  in 
1579  he  returned  to  England  and  studied  law.  He 
won  the  favor  of  Essex,  then  the  Queen’s  favorite, 
but  later,  when  Essex  was  charged  with  treason. 
Bacon  was  the  prosecutor.  He  has  been  charged 
with  ingratitude,  but  careful  investigators  think 
his  course  was  justifiable.  He  entered  Parliament 
and  steadily  sought  preferment.  At  the  coronation 
of  James  I  in  1603  Bacon  was  knighted,  afterward 
made  Lord  Keeper,  with  the  title  Baron  Verulam, 
and  finally  Lord  Chancellor  and  Viscount  St.  Al¬ 
bans.  While  discharging  the  duties  of  his  various 
offices  with  diligence  and  energy,  he  was  always 
subservient  to  his  sovereign.  But  the  administra¬ 
tion  of  James  I  was  weak  and  inefficient,  and 
Bacon  a  victim  of  the  odium  it  incurred.  In  1621 
he  was  convicted  of  corruption  in  office  and  con¬ 
demned  to  severe  penalties.  These,  however,  were 
remitted,  and  a  few  years  later  a  pension  was  be¬ 
stowed  on  him.  This  he  enjoyed  but  two  years. 

Bacon’s  profound  confidence  in  his  own  intellec¬ 
tual  power  and  the  importance  of  the  work  he  had 
accomplished  is  shown  in  his  testament:  “I  be¬ 
queath  my  labors  to  posterity ;  my  name  and  mem¬ 
ory  to  foreign  nations  and  to  my  own  country  after 
some  time  is  past.”  Many  of  his  countrymen  have 
given  their  judgment.  Izaak  Walton  pronounced 
Bacon  “the  great  secretary  of  nature  and  all  learn¬ 
ing.”  Pope’s  summary  of  his  character  is  more 
familiar :  “The  wisest,  brightest,  meanest  of  man¬ 
kind.”  Great  as  were  his  merits  and  his  faults, 
none  of  these  superlatives  seems  deserved.  Burke 
and  Macaulay  have  paid  noble  tributes  to  Bacon’s 
memory. 

OF  STUDIES. 

Studies  serve  for  delight,  for  ornament,  and  for 
ability.  Their  chief  use  for  delight  is  in  privateness 
and  retiring:  for  ornament,  is  in  discourse;  and  for 
ability,  is  in  the  judgment  and  disposition  of  business. 
For  expert  men  cannot  execute,  and  perhaps  judge  of 
particulars  one  by  one;  but  the  general  counsels,  and 
the  plots  and  marshalling  of  affairs,  come  best  from 
those  that  are  learned.  To  spend  too  much  time  in 
studies  is  sloth;  to  use  them  too  much  for  ornament 
is  affectation;  to  make  judgment  wholly  by  their 
rule  is  the  humor  of  a  scholar.  They  perfect  nature, 
and  are  perfected  by  experience;  for  natural  abilities 
are  like  natural  plants,  that  need  pruning  by  study; 
and  studies  themselves  do  give  forth  directions  too 
much  at  large,  except  they  be  bounded  by  experi¬ 
ence.  Crafty  men  contemn  studies,  simple  men  ad¬ 
mire  them,  and  wise  men  use  them;  for  they  teach 
not  their  own  use;  but  that  is  a  wisdom,  without 
them  and  above  them,  won  by  observation.  Read  not 
to  contradict  and  confute,  nor  to  believe  and  take  for 
granted,  nor  to  find  talk  and  discourse,  but  to  weigh 
and  consider. 

Some  books  are  to  be  tasted,  others  to  be  swal¬ 
lowed,  and  some  few  to  be  chewed  and  digested. 
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That  is,  some  books  are  to  be  read  only  in  parts; 
others  to  be  read,  but  not  curiously;  and  some  few 
to  be  read  wholly,  and  with  diligence  and  attention. 
Reading  maketh  a  full  man,  conference  a  ready  man, 
and  writing  an  exact  man.  Therefore  if  a  man  write 
little,  he  had  need  have  a  great  memory;  if  he  con¬ 
fer  little,  he  had  need  have  a  present  wit;  and  if  he 
read  little,  he  need  have  much  cunning,  to  seem  to 
know  what  he  doth  not.  Histories  make  men  wise; 
poets,  witty;  the  mathematicians,  subtile;  natural 
philosophy,  deep;  moral,  grave.  Studies  become  hab¬ 
its:  nay  there  is  no  stand  or  impediment  in  the  wit, 
but  may  be  wrought  out  by  fit  studies;  like  as  dis¬ 
eases  of  the  body  may  have  appropriate  exercises: 
bowling  is  good  for  the  stone  and  reins ;  shooting  for 
the  lungs  and  breast;  gentle  walking  for  the  stomach; 
riding  for  the  head — and  so  on.  So  if  a  man’s  wit  be 
wandering,  let  him  study  the  mathematics;  for  in 
demonstrations,  be  his  wit  called  away  never  so  little, 
be  must  begin  again.  If  his  wit  be  not  apt  to  distin¬ 
guish  or  find  difference,  let  him  study  the  schoolmen; 
for  they  are  “splitters  of  cummin-seeds.”  If  he  be 
not  apt  to  beat  over  matters,  and  to  call  up  one  thing 
to  prove  and  illustrate  another,  let  him  study  the 
lawyer’s  cases.  So  every  defect  of  the  mind  may 
have  a  special  receipt. 

Dramatic  Literature.  —  The  great  dramatists 
who  are  the  literary  glory  of  Elizabeth’s  reign  con¬ 
tinued  their  work  under  her  successor.  Shake¬ 
speare  retired  in  1613  and  died  three  years  later, 
but  his  collected  plays  were  not  published  till 
1623,  when  the  celebrated  first  folio  was  issued 
by  his  surviving  partners,  who  owned  the  stag 
copies.  Ben  J onson’s  last  play,  The  New  Inn, 
was  exhibited  in  1630,  when  paralysis  had  im¬ 
paired  his  powers.  But  other  dramatists  of  in¬ 
ferior  genius  arose  to  enliven  the  stage  and  imi¬ 
tate  their  great  predecessors.  The  Puritans  clam¬ 
ored  against  the  theatre,  while  the  playwrights, 
seeking  to  win  popularity  by  catering  to  gross 
tastes,  sank  from  bad  to  worse. 

Beaumont  and  Fletcher. — The  unique  partner¬ 
ship  of  Francis  Beaumont  (1584-1615)  and  John 
Fletcher  (1579-1625)  is  notable  in  the  history  of 
literature.  These  two  poets,  the  former  the  son 
of  a  knight,  the  latter  the  son  of  a  bishop,  lived 
together  near  the  theatre  for  ten  years,  and 
worked  in  such  harmony  that  critics  are  baffled 
in  trying  to  assign  to  each  his  proper  share  in 
their  joint  production.  Evidently  inspired  by 
Shakespeare’s  influence,  they  never  equaled  their 
master,  yet  Dryden  says  that  in  his  day  their 
plays  were  more  frequently  given,  because  they 
imitated  the  conversation  of  gentlemen  better. 
They  exhibit  the  confidence  and  buoyancy  of 
youth  with  the  refinement  of  gentlemen.  Licen¬ 
tiousness  is  their  greatest  blemish.  Their  col¬ 
lected  dramas — passionate,  romantic  and  comic — 
were  published  in  1647.  Among  these  is  The  Two 


Noble  Kinsmen,  which  in  its  first  edition  bore  on 
the  title  page  Shakespeare’s  name  joined  with 
Fletcher’s.  Philaster  was  the  first  of  Beaumont 
and  Fletcher’s  plays  to  win  favor.  In  it  Euphra¬ 
sia,  like  Shakespeare’s  Viola,  assumes  a  boy’s  dress 
that  she  may  attend  her  beloved  as  a  page.  There 
are  interesting  scenes,  but  Philaster’s  jealousy  is 
improbable.  The  Maid’s  Tragedy  is  a  powerful 
but  licentious  play.  Among  their  comedies  are 
The  Woman-hater  and  The  Knight  of  the  Burn¬ 
ing  Pestle,  the  latter  ridiculing  the  fondness  of 
London  citizens  for  chivalric  shows.  Their  char¬ 
acters  are  deficient  in  variety,  but  their  knowledge 
of  stage  effect,  their  fertility  of  invention  and  the 
briskness  of  their  dialogue  give  novelty  and  inter¬ 
est  to  their  scenes.  Though  Beaumont  was  the 
younger,  death  snatched  him  away  when  barely 
thirty  years  old.  Fletcher  continued  his  labor  for 
the  stage,  producing  three  tragedies  and.  nine  com¬ 
edies.  His  comic  talent  was  certainly  superior  to 
his  tragic.  His  exquisite  pastoral,  The  Faithful 
Shepherdess,  supplied  Milton  with  the  design  and 
much  of  the  imagery  of  his  Comus. 

Thomas  Dekker  is  noted  in  literary  history  for 
his  quarrel  with  Ben  Jonson,  which  has  already 
been  mentioned.  He  wrote  some  twenty  plays, 
of  which  Fortunatus,  or  the  Wishing  Cap,  and  The 
Honest  Whore  are  the  best.  His  plays  contain 
many  fine  passages,  one  of  which,  on  Patience, 
deserves  quotation; 

Patience!  why,  'tis  the  soul  of  peace; 

Of  all  the  virtues,  ’tis  the  nearest  heaven. 

It  makes  men  look  like  gods.  The  best  of  men 
That  e’er  wore  earth  about  him  was  a  sufferer, 

A  soft,  meek,  patient,  humble,  tranquil  spirit, 

The  first  true  gentleman  that  ever  breath’d. 

Dekker’s  own  life  was  spent  in  poverty,  some¬ 
times  in  prison  for  debt,  perhaps  due  to  irregular 
habits.  His  own  experience  may  have  prompted 
the  line — 

We  ne’er  are  angels  till  our  passions  die. 

John  Webster  was  a  close  associate  with  Dekker, 
and  they  wrote  some  plays  in  partnership.  A 
contemporary  record  notes  him  as  a  merchant 
tailor,  but  he  was  none  the  less  a  powerful  tragic 
writer.  His  two  greatest  productions  are  The 
Duchess  of  Malfi  and  The  White  Devil,  or  Vittoria 
Corombona.  Yet  the  latter  was  not  successful  on 
the  stage,  probably  owing  to  the  hateful  character 
of  the  principal  personage.  The  former  turns  on 
the  mortal  offense  which  the  duchess  gives  her 
proud  twin  brother,  Duke  Ferdinand,  by  her  gen¬ 
erous  infatuation  for  her  steward,  Antonio.  She 
is  seized  and  thrown  into  prison,  where  she  is  sub- 
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jected  to  many  cruelties,  in  the  expectation  of 
driving  her  to  insanity.  Finally  she  is  strangled. 
Throughout  the  whole  the  duchess  conducts  her¬ 
self  with  noble  dignity,  both  in  declaring  her  affec¬ 
tion  for  her  dependent  and  in  submitting  to  the 
terrible  outrages  inflicted  on  her. 

John  Ford  (1586-1639)  was  another  powerful 
dramatist.  By  profession  a  barrister,  he  contrib¬ 
uted  only  occasionally  to  the  stage.  He  was  proud 
and  gloomy,  and  found  vent  for  his  disposition  in 
depicting  terrible  excess  of  passion,  love,  jealousy 
and  revenge.  His  heroines  are  not  soft  and  ten¬ 
der,  but  firm  and  resolute  as  the  men  they  love. 
In  The  Broken  Heart  Queen  Calantha  endures  a 
long  series  of  appalling  misfortunes  without  be¬ 
traying  her  inward  misery  until,  after  she  has 
arranged  the  affairs  of  her  kingdom,  she  falls 
dead.  Others  of  his  tragedies  are  Lover’s  Melan¬ 
choly  and  Loves  Sacrifice.  His  Perkin  Warbeck 
is  a  spirited  historical  drama. 

Philip  Massinger.  —  The  greatest  dramatist 
among  the  successors  of  Shakespeare  was,  perhaps, 
Philip  Massinger  (1584-1639),  yet  he  lived  in 
obscurity  and  died  in  want.  He  was  constant  in 
adherence  to  the  Roman  Catholic  faith.  Among 
his  tragedies  are  The  Virgin  Martyr  (1620)  and 
The  Fatal  Dowry  (1620).  But  he  is  best  known 
by  his  comedies,  A  Neiv  Way  to  Pay  Old  Debts 
(1625)  and  The  City  Madam  (1632).  The  for¬ 
mer  has  kept  possession  of  the  stage,  and  many 
eminent  actors  have  appeared  in  it  as  Sir  Gil£s 
Overreach.  In  the  latter  the  luxuries  and  vice  of 
city  life  arouse  forcible  invective.  The  low  char¬ 
acters  of  his  plays  are  too  depraved,  and  the  dia¬ 
logue  is  often  coarse  and  indelicate.  But  his  pic¬ 
tures  of  suffering  virtue,  its  struggles  and  trials, 
are  suited  to  touch  the  heart  and  gratify  the  taste. 
The  tragedies  of  Massinger  have  a  lofty  pride  and 
dignified  seriousness  which  strongly  impress  the 
imagination.  We  quote  the  scene  in  which  Sir 
Giles  Overreach  announces  his  daughter’s  portion 
to  his  intended  son-in-law : 

SIR  GILES  OVERREACH. 

Overreach. — I  come  not  to  make  offer  with  my  daughter 
A  certain  portion;  that  were  poor  and  trivial: 

In  one  word,  I  pronounce  all  that  is  mine, 

In  lands  or  leases,  ready  coin  or  goods, 

With  her,  my  lord,  comes  to  you;  nor  shall  you 
have 

One  motive  to  induce  you  to  believe 
I  live  too  long,  since  every  year  I’ll  add 
Something  unto  the  heap,  which  shall  be  yours 
too. 

Lovel. — You  are  a  right  kind  father. 

Over. — You  shall  have  reason 


To  think  me  such.  How  do  you  like  this  seat? 

It  is  well  wooded  and  well  watered,  the  acres 
Fertile  and  rich:  would  it  not  serve  tor  change. 
To  entertain  your  friends  in  a  summer’s  progress? 
What  thinks  my  noble  lord? 

Lov. — ’Tis  a  wholesome  air. 

And  well  built  pile;  and  she  that’s  mistress  of  it. 
Worthy  the  large  revenue. 

Over. — She  the  mistress! 

It  may  be  so  for  a  time;  but  let  my  lord 
Say  only  that  he  but  like  it,  and  would  have  it; 

I  say,  ere  long  ’tis  his. 

Lov. — Impossible. 

Over. — You  do  conclude  too  fast;  not  knowing  me, 
Nor  the  engines  that  I  work  by.  ’Tis  not  alone 
The  Lady  Allworth’s  lands,  for  those  once  Well¬ 
born’s 

(As  by  her  dotage  on  him  I  know  they  will  be) 
Shall  soon  be  mine;  but  point  out  any  man’s 
In  all  the  shire,  and  say  they  lie  convenient 
And  useful  for  your  lordship,  and  once  more, 

I  say  aloud,  they  are  yours. 

Lov. — I  dare  not  own 

What’s  by  unjust  and  cruel  means  extorted: 

My  fame  and  credit  are  more  dear  to  me 
Than  so  to  expose  ’em  to  be  censured  by 
The  public  voice. 

Over. — You  run,  my  lord,  no  hazard: 

Your  reputation  shall  stand  as  fair 
In  all  good  men’s  opinions  as  now: 

Nor  can  my  actions,  though  condemned  for  ill. 
Cast  any  foul  aspersion  upon  yours. 

For  though  I  do  contemn  report  myself 
As  a  mere  sound,  I  still  will  be  so  tender 
Of  what  concerns  you  in  all  points  of  honour, 
That  the  immaculate  whiteness  of  your  fame, 
Nor  your  unquestioned  integrity, 

Shall  e’er  be  sullied  with  one  taint  or  spot 
That  may  take  from  your  innocence  and  candour. 
All  my  ambition  is  to  have  my  daughter 
Right  honourable;  which  my  lord  can  make  herr 
And  might  I  live  to  dance  upon  my  knee 
A  young  Lord  Lovel,  born  by  her  unto  you, 

I  write  nil  ultra  to  my  proudest  hopes. 

As  for  possessions  and  annual  rents, 

Equivalent  to  maintain  you  in  the  port 
Your  noble  birth  and  present  state  require, 

I  do  remove  that  burden  from  your  shoulders, 
And  take  it  on  mine  own;  for  though  I  ruin 
The  country  to  supply  your  riotous  waste, 

The  scourge  of  prodigals  (want)  shall  never  find 
you. 

Lov. — Are  you  not  frighted  with  the  imprecations 
And  curses  of  whole  families,  made  wretched 
By  your  sinister  practices? 

Over. — Yes,  as  rocks  are 

When  foamy  billows  split  themselves  against 
Their  flinty  ribs;  or  as  the  moon  is  moved 
When  wolves,  with  hunger  pined,  howl  at  her 
brightness. 

I  am  of  a  solid  temper,  and,  like  these, 

Steer  on  a  constant  course:  with  mine  own  sword. 
If  called  into  the  field,  I  can  make  that  right 
Which  fearful  enemies  murmured  at  as  wrong. 
Now,  for  those  other  piddling  complaints, 
Breathed  out  of  bitterness ;  as,  when  they  call  me 
Extortioner,  tyrant,  cormorant,  or  intruder 
On  my  poor  neighbour’s  right,  or  grand  incloser 
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Of  what  was  common  to  my  private  use; 

Nay,  when  my  ears  are  pierced  with  widows’ 
cries. 

And  undone  orphans  wash  with  tears  my  thresh¬ 
old, 

I  only  think  what  ’tis  to  have  my  daughter 
Right  honourable;  and  ’tis  a  powerful  charm 
Makes  me  insensible  of  remorse  or  pity, 

Or  the  least  sting  of  conscience. 

Lov. — I  admire 

The  toughness  of  your  nature. 

■Over. — ’Tis  for  you, 

My  lord,  and  for  my  daughter,  I  am  marble. 

BEN  JONSON'S  TRIBUTE  TO  SHAKESPEARE. 

To  the  Memory  of  my  Beloved  Master  William 
Shakespeare,  and  Wiiat  he  hath  Left  us. 

******** 

Triumph,  my  Britain,  thou  hast  one  to  show, 

To  whom  all  scenes  of  Europe  homage  owe. 

He  was  not  of  an  age,  but  for  all  time! 

And  all  the  Muses  still  were  in  their  prime. 

When,  like  Apollo,  he  came  forth  to  warm 
Our  ears,  or  like  a  Mercury  to  charm! 

Nature  herself  was  proud  of  his  designs, 

And  joyed  to  wear  the  dressing  of  his  lines. 

Which  were  so  richly  spun,  and  woven  so  fit. 

As,  since,  she  will  vouchsafe  no  other  wit. 

The  merry  Greek,  tart  Aristophanes, 

Neat  Terence,  witty  Plautus,  now  not  please; 

But  antiquated  and  deserted  lie. 

As  they  were  not  of  Nature’s  family. 

Yet  must  I  not  give  Nature  all;  thy  Art, 

My  gentle  Shaltspeare,  must  enjoy  a  part. 

Eor  though  the  poet’s  matter  Nature  be. 

His  Art  doth  give  the  fashion;  and  that  he 
Who  casts  to  write  a  living  line,  must  sweat 
(Such  as  thine  are)  and  strike  the  second  heat 
Upon  the  Muses’  anvil,  turn  the  same, 

And  himself  with  it,  that  he  thinks  to  frame; 

Or  for  the  laurel  he  may  gain  to  scorn; 

For  a  good  poet  ’s  made,  as  well  as  born. 

And  such  wert  thou!  Look,  how  the  father’s  face 
Lives  in  his  issue,  even  so  the  race 
Of  Shakspeare’s  mind  and  manners  brightly  shines 
In  his  well  turned  and  true  filed  lines, 

In  each  of  which  he  seems  to  shake  a  lance, 

As  brandished  at  the  eyes  of  ignorance. 

Sweet  Swan  of  Avon!  what  a  sight  it  were 
To  see  thee  in  our  waters  yet  appear, 

And  make  those  flights  upon  the  banks  of  Thames, 
That  so  did  take  Eliza  and  our  James! 

But  stay,  I  see  thee  in  the  hemisphere 
Advanced,  and  made  a  constellation  there! 

Shine  forth,  thou  Star  of  Poets,  and  with  rage 
Or  influence  chide  or  cheer  the  drooping  stage, 
Which,  since  thy  flight  from  hence,  hath  mourned 
like  night, 

And  despairs  day  but  for  thy  volume’s  light. 

/ 

Poets. — Besides  the  dramatists  there  were  some 
noble  poets  in  the  reign  of  the  first  Stuarts. 
Though  their  merits  have  been  eclipsed  by  the 
brightness  of  Spenser  and  Milton,  they  should  not 
be  overlooked  entirely. 


Samuel  Daniel  (1562-1619)  chose  the  hopeless 
task  of  turning  history  into  poetry.  His  principal 
work  is  a  History  of  the  Civil  Wars  between  York 
and  Lancaster  (1604).  His  verse  flows  on  in 
a  clear,  equable  stream,  but  lacks  animation.  He 
has  been  called  “the  well-languaged  Daniel, ”  but 
this  commendation  of  his  style  does  not  atone  for 
the  tediousness  of  his  eight  books.  He  wrote,  also, 
tragedies  and  masques,  which  likewise  fail  to  in¬ 
terest,  and  epistles  which  are  more  pleasing. 

Michael  Drayton  (1563-1631)  was  also  a  chron¬ 
icle  poet,  and  in  his  Barons’  Wars  and  England’s 
Heroical  Epistles  showed  more  animation  than 
Daniel;  but  his  chief  work  is  one  of  a  still  more 
difficult  kind,  and,  indeed,  unique.  It  is,  in  fact, 
an  elaborate  geography  in  verse,  and  though  this 
statement  may  seem  to  condemn  it,  we  must  adnit 
that  it  possesses  the  elements  of  poetry.  Its  name, 
Polyolbion  (Very  Rich),  denotes  England,  over 
whose  fields  the  poet  roams,  describing  its  scenery 
with  all  its  historical  associations,  stories  of  Robin 
Hood  and  fighting  nobles  being  interspersed  with 
lively  personifications  of  hills,  woods  and  rivers. 
The  Battle  of  Agincourt  is  one  of  the  finest  war- 
ballads  in  English.  The  patriotic  poet  was  indeed 
worthy  of  his  stately  monument  in  Westminster 
Abbey. 

Besides  these  original  poets,  there  were  some 
excellent  translators.  Edward  Fairfax  translated 
Tasso’s  Jerusalem  Delivered  (1600)  in  a  manner 
worthy  of  all  praise.  Sir  John  Harrington’s  ren¬ 
dering  of  Ariosto’s  Orlando  Furioso  hardly  merits 
such  encomium. 

Drummond. — The  best  Scotch  poet  of  the  period 
was  William  Drummond,  of  Hawthornden  (1585- 
1649),  who  rose  above  provincial  fame.  Ben  Jon- 
son’s  visit  to  him  in  1618  is  a  noteworthy  inci¬ 
dent,  for  the  Scotch  poet  committed  to  writing  the 
Englishman’s  sayings  and  peculiarities,  as  another 
Scotchman  did  a  hundred  and  fifty  years  later  for 
another  English  Johnson.  Drummond  was  an 
imitator  of  Spenser  and  an  ardent  Royalist.  His 
best  poem  is  Forth  Feasting,  a  Panegyric  to  the 
King’s  Most  Excellent  Majesty  (1617). 

Robert  Burton. — Among  the  great  prose  writers 
of  the  Stuart  period  Robert  Burton  (1577-1640) 
holds  a  notable  place.  He  was  a  clergyman,  but 
spent  his  life  chiefly  at  Oxford,  where  he  wrote 
his  famous  work,  The  Anatom y  of  Melancholy,  by 
Democritus  Junior  (1621).  The  book  is  crammed 
with  Latin  quotations,  yet  is  strikingly  original. 
It  fully  exhibits  his  whimsical,  melancholy  dispo¬ 
sition  and  his  multifarious  learning.  Far  from 
rendering  his  readers  melancholy,  he  gives  them 
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abundant  amusement.  He  made  his  publisher 
rich.  Sterne  and  other  later  writers  have  been 
indebted  to  Burton  for  quaint  passages  and  curious 
quotations. 

Joseph  Hall  (1574-1656)  rose  through  various 
Church  preferments  to  be  Bishop  of  Norwich.  He 
wrote  many  controversial  tracts  in  favor  of  Epis¬ 
copacy,  and  suffered  for  his  opinions  in  the  time 
of  the  Commonwealth.  His  earliest  writings  were 
vigorous  rhymed  satires  bearing  the  title  Virgide- 
miarum  (1597).  His  later  writings,  explications 
of  Scripture,  and  Characters  of  Virtues  and  Vices 
(1608),  were  in  prose.  All  were  marked  with  a 
pithy,  sententious  style. 

Sir  Thomas  Browne. — A  writer  of  a  different 
style,  full  of  learning  and  Latinisms,  was  Dr. 
Thomas  Browne  (1605-1682).  He  was  educated 
at  Oxford,  and,  after  extensive  travels,  settled  at 
Norwich  as  a  physician.  His  chief  books  are  Re- 
ligio  Medici  (1642)  and  Pseudodoxia  Epidemica, 
or  Inquiries  into  Vulgar  and  Common  Errors 
(1646).  Though  he  accepted  many  scientific  er¬ 
rors  of  the  time,  he  shows  much  ingenuity,  moral 
courage  and  depth  of  religious  feeling.  He  was 
knighted  by  Charles  II,  but  his  writings  appeared 
before  the  end  of  the  reign  of  Charles  I. 

Thomas  Fuller  (1608-1661)  was  a  popular 
preacher  and  a  learned  Church  historian.  Though 
he  dealt  with  the  most  serious  subjects,  he  could 
not  refrain  from  quips  and  puns.  His  first  large 
work  was  The  History  of  the  Holy  Warre  (1639) 
— that  is,  of  the  Crusades.  More  characteristic 
was  the  next,  called  The  Holy  and  Profane  State 
(1642),  really  a  collection  of  moral  essays  and 
brief  biographies.  His  last  and  most  popular  work 
is  The  History  of  the  Worthies  of  England ,  which 
appeared  posthumously. 

Lyric  Poets. — When  the  great  conflict  of  Puri¬ 
tans  and  Cavaliers  was  approaching,  several  of  the 
latter  became  noted  as  writers  of  songs  and  lyrics. 
Sir  John  Suckling  (1609-1641)  was  one  of  the 
gayest  and  liveliest.  His  playful  fancy,  polished 
wit  and  knowledge  of  life  enabled  him  to  give 
interest  to  trifling  incidents.  His  gallantry  and 
munificence  made  him  welcome  at  the  court  of 
Charles  I.  A  richly  equipped  troop  of  horse  which 
he  presented  to  the  king  fled  before  the  Scotch 
army  and  brought  on  their  leader  manv  lampoons. 
Suckling  died  in  Paris,  having  fled  thither  after 
the  failure  of  a  plot  to  release  Strafford  from  the 
Tower.  His  few  plays  possess  no  interest,  but  his 
lively  songs  and  his  Ballad  upon  a  Wedding  are 
immortal. 


Kichard  Lovelace  (1618-1658)  was  another  ac¬ 
complished  cavalier  poet.  In  youth  noted  for 
beauty  and  virtue,  he  spent  his  fortune  in  the 
king’s  cause  and  was  thrown  into  prison.  To  be¬ 
guile  his  time  he  wrote  many  poems,  which  were 
published  in  1649  under  the  title  Lucasta,  indi¬ 
cating  his  lady  love.  Afterward,  when  released, 
noor  in  health  and  purse,  he  became  an  object  of 
charity.  He  died  in  a  miserable  alley  in  1658. 
Some  of  his  poems  are  affected  and  obscure,  but 
others  are  sweet  and  lively — worthy  of  lasting  re¬ 
membrance. 

TO  ALTHEA,  FROM  PRISON. 

When  Love,  with  unconfindd  wings 
Hovers  within  my  gates, 

And  my  divine  Althea  brings 
To  whisper  at  my  grates; 

When  I  lie  tangied  in  her  hair. 

And  fettered  to  her  eye. 

The  birds  that  wanton  in  the  air 
Know  no  such  liberty. 

When  flowing  cups  run  swiftly  round 
With  no  allaying  Thames, 

Our  careless  heads  with  roses  bound. 

Our  hearts  with  loyal  flames; 

When  thirsty  grief  in  wine  we  steep. 

When  healths  and  draughts  go  free, 

Fishes  that  tipple  in  the  deep 
Know  no  such  liberty. 

When,  like  committed  linnets,  I 
With  shriller  throat  shall  sing 
The  sweetness,  mercy,  majesty. 

And  glories  of  my  king; 

When  I  shall  voice  aloud  how  good 
He  is,  how  great  should  be, 

Enlarged  winds,  that  curl  the  flood. 

Know  no  such  liberty. 

Stone  walls  do  not  a  prison  make, 

Nor  iron  bars  a  cage; 

Minds  innocent  and  quiet  take 
That  for  an  hermitage: 

If  I  have  freedom  in  my  love. 

And  in  my  soul  am  free; 

Angels  alone,  that  soar  above. 

Enjoy  such  liberty. 

John  Milton. — But,  however  bright  and  capti¬ 
vating  were  the  songs  of  the  gallant,  dashing  cava¬ 
liers,  the  literary  glory  of  this  period  of  religious 
and  political  conflict  was  to  rest  with  the  Puritan 
side.  One  name  alone  is  sufficient  to  outweigh  the 
value  of  all  that  can  be  brought  forward  on  the 
other  side.  Even  if  only  the  shorter  poems  of 
Milton’s  youth  are  considered,  they  surpass  in 
merit  the  plays  and  lyrics  of  the  opposite  party. 
But  they  are  far  from  being  partisan ;  they  hardly 
hint  at  a  conflict  of  opinion;  they  belong  to  the 
pure  ether  of  literature,  far  above  the  storms  and 
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passions  of  local  and  temporary  strife.  But  when 
to  these  first  fruits  are  added  the  great  epics  of 
Paradise,  produced  in  his  old  age  and  blindness, 
and  the  grand  concluding  tragedy  of  Samson 
Agonistes ,  he  must  be  acknowledged  the  most  sub¬ 
lime  poet  of  the  English  language.  As  his  genius 
was  purely  lyric  and  epic,  he  did  not  venture  into 
the  actual  fields  of  drama,  but  tacitly  left  its  su¬ 
premacy  without  dispute  to  the  great  sovereign  of 
the  Elizabethan  drama. 

John  Milton  (1608-1674)  was  of  London  birth 
and  Cambridge  education.  His  youthful  beauty 
and  refined  taste  and  morality  procured  for  him 
the  nickname  “the  lady  of  Christ’s  College.”  His 
poetic  genius  bloomed  early,  producing  a  fair  array 
before  his  twenty-third  year.  The  longest  of  these 
was  On  the  Morning  of  Christ's  Nativity  (1629). 
After  leaving  the  university  he  continued  his  study 
of  the  ancient  classics  and  produced  new  poems. 
U  Allegro  and  II  Penseroso  are  companion  pictures 
of  mirth  and  melancholy.  Their  very  names  at¬ 
test  his  study  of  Italian  poets,  but  in  themselves 
they  are  classic  treatment  of  English  character  and 
scenery.  The  masque  of  Comus  was  acted  by  some 
of  his  friends  at  Ludlow  Castle  in  1634,  but  such 
a  poem  in  praise  of  virtue  and  temperance  is  far 
removed  from  the  real  drama.  The  elegy  of 
Lycidas  (1637)  was  written  after  the  drowning 
of  a  college  mate.  It  is  modeled  strictly  in  Greek 
pastoral  style,  but  admits  a  sharp  rebuke  of  the 
greedy  shepherds  of  the  English  Church.  Milton, 
who  had  early  given  up  any  idea  of  entering  the 
Church,  now  went  to  Italy,  visiting  Florence, 
Rome  and  Naples,  forming  friendships  with  the 
learned  and  conversing  with  Galileo. 

Milton’s  Prose  Works. — He  was  recalled  by  the 
commencement  of  strife  at  home,  yet  years  passed 
in  which  he  composed  little  poetry,  only  a  few 
sonnets,  some  of  these  in  Italian  and  all  in  exact 
Italian  form,  and  grave,  tender  or  grimly  playful, 
as  each  case  required.  His  chief  occupation  was 
pamphlet- writing  against  Episcopacy.  But  Areop- 
agitica,  or  Speech  for  the  Liberty  of  Unlicensed 
Printing  (1644)  was  a  bold  and  eloquent  protest 
against  the  censorship  of  the  press.  The  gifted 
Puritan  poet  had  married  a  lady  of  a  Royalist* 
family,  and  she,  discontented  when  war  broke  out, 
went  back  to  her  father’s  house.  The  aggrieved, 
husband  issued  pleas  for  divorce  for  desertion,  yet 
in  the  end  she  was  reconciled. 

In  1649  Milton  was  made  Latin  Secretary  of 
the  Commonwealth,  Latin  being  then  the  language 
of  diplomacy.  His  Eikonohlastes  was  a  reply  to 
the  EiTcon  BasiliTce,  in  which  Dr.  Gauden  had 


touchingly  portrayed  the  sufferings  of  Charles  I, 
while  popular  belief  attributed  the  work  to  the 
king  himself.  In  Latin  Milton  issued  a  Defence 
of  the  English  People  (1651),  a  crushing  reply  to 
the  Defence  of  Charles  I  by  Salnasius,  then 
thought  to  be  the  best  living  Latin  scholar.  When 
the  undaunted  Englishman,  in  the  midst  of  his 
labors,  lost  his  sight,  he  wrote  to  a  friend, 

“I  argue  not 

Against  Heaven’s  hand  or  will,  nor  bate  a  jot 

Of  heart  or  hope;  hut  still  bear  up  and  steer 

Right  onward.” 

He  continued  his  political  labors  and  also  began 
Paradise  Lost,  a  subject  on  which  he  had  deter¬ 
mined  several  years  before,  when  he  gave  up  the 
idea  of  writing  a  national  epic  on  King  Arthur. 
After  Cromwell’s  death  he  issued  some  political 
pamphlets,  but  they  had  no  effect. 

When  Charles  II  was  restored  to  the  throne, 
Milton  went  into  hiding ;  but  that  easy-going  mon¬ 
arch,  when  spoken  to  about  the  defender  of  his 
father’s  execution,  disdained  to  take  vengeance  “on 
an  old  blind  schoolmaster.”  Milton  therefore 
dwelt  in  peace  in  London  and  finished  Paradise 
Lost  with  the  aid  of  his  daughters.  It  was  pub¬ 
lished  in  1667,  and  for  this  immortal  work  the 
needy  author  received  in  all  from  the  publisher 
the  munificent  sum  of  £10.  At  the  suggestion  of 
his  Quaker  friend,  Thomas  Ellwood,  he  afterward 
added  a  shorter  but  equally  grand  epic  on  Paradise 
Regained  (1671).  In  four  books  it  describes 
Christ’s  victory  over  the  temptation  of  Satan. 
There  is  in  it  but  little  action,  but  many  passages 
are  in  Milton’s  grandest  style.  Along  with  this 
epic  was  published  Samson  Agonistes,  a  choral 
drama  in  the  pure  Greek  style.  It  represents  Sam¬ 
son  in  his  blindness  called  to  make  sport  for  the 
Philistines,  but  using  his  mighty  strength  to  over¬ 
throw  them,  even  at  the  sacrifice  of  his  own  life. 
Samson  is  here  a  type ‘not  merely  of  the  blind 
poet,  but  of  the  great  cause  of  religion  and  liberty 
for  which  the  poet  contended.  To  the  end  Milton, 
in  spite  of  blindness,  old  age  and  evil  times,  pre¬ 
served  an  inward  serenity  and  imaginative  power 
which  enabled  his  soul  to  rise  triumphantly  to 
loftier  spheres. 

Paradise  Lost. — The  grand  monumental  poem 
which  Milton  constructed  in  his  old  age,  when  the 
cause  for  which  he  had  labored  sank  in  temporary 
defeat,  is  not  a  mere  national  epic.  It  was  de¬ 
signed  on  a  grander  scale  to  be  the  epic  of  man¬ 
kind.  And  yet,  in  the  light  of  the  present  day,  it 
is  seen  to  be  a  wondrous  fabric  of  Puritan  theology, 
as  Dante’s  vision  is  a  grand  construction  of  mediae- 
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val  Catholic  theology.  The  Protestant  Reforma- 
tion  had  renounced  much  of  the  belief  in  the 
spiritual  world  which  had  in  ages  grown  up  in 
the  Christian  Church,  but  it  retained  much  which 
was  considered  to  have  its  roots  in  passages  of  the 
divinely  inspired  Scriptures.  This  theology  was 
formulated  by  Calvin  as  that  of  the  Middle  Ages 
was  systematized  by  St.  Thomas  Aquinas.  Dante’s 
epic  was  based  on  the  latter  and  Milton’s  on  the 
former,  although  the  poet  had  evidently  modified 
it  so  as  to  give  it  an  Arian  aspect. 

The  fall  of  Satan,  or  Lucifer,  and  the  expulsion 
of  rebel  angels  from  Heaven  had  long  been  a  fa¬ 
vorite  belief  in  the  Christian  Church.  It  was 
embodied  in  the  Early  English  poem  of  Caedmon, 
and  in  Milton’s  day  it  had  been  put  in  dramatic 
form  by  the  Dutch  poet  Vondel.  It  is  not  known 
whether  Milton  was  directly  acquainted  with  either 
of  these  productions. 

Paradise  Lost  opens  with  the  awaking  of  the 
rebel  angels  in  Hell  after  their  fall  from  Heaven. 
They  are  described  with  names  drawn  partly  from 
Scripture  and  partly  from  classical  mythology,  the 
Pagan  deities  becoming  demons  according  to  early 
Christian  belief.  These  demons,  unrepentant,  still 
hostile  to  the  Almighty,  consult  how  to  carry  on 
their  conflict.  Satan,  their  chief,  announces  his 
determination  to  go  forth  and  enter  the  world, 
where  he  has  heard  that  Man  has  been  newly  cre¬ 
ated.  He  passes  Sin  and  Death  at  the  gate  of 
Hell  and  flies  to  the  earth,  where  he  finds  Eden. 
The  beautiful  garden  and  its  innocent  inhabitants 
are  then  described.  In  the  fifth  book  the  Archan¬ 
gel  Raphael  relates  to  Adam  and  Eve  the  story  of 
the  rebellion  and  war  in  Heaven,  the  overthrow  of 
Satan’s  hosts,  and  the  creation  of  the  world.  In 
the  eighth  book  the  temptation  and  fall  of  Man  is 
described.  The  gloom  of  this  part  is  relieved  by 
the  Archangel  Michael’s  showing  Adam  a  vision 
of  the  future  world,  with  the  promise  of  Man’s  re¬ 
demption  by  Christ.  The  poem  concludes  with 
the  expulsion  of  our  first  parents  from  Paradise. 

The  entire  poem  is  constructed  with  the  highest 
artistic  skill.  The  metre  is  the  admiration  of  all 
critics.  The  interweaving  of  Pagan  mythology 
with  Hebrew  narrative  is  wonderfully  effective. 
The  whole  is  an  unsurpassed  masterpiece  of  imagi¬ 
native  work. 

Milton  the  Greatest  English  Poet.  —  Milton’s 
solid  and  stainless  character  furnished  the  neces¬ 
sary  foundation  for  the  rich  artistic  monument 
which  he  erected  in  his  native  language.  Thor¬ 
oughly  versed  in  Italian  as  well  as  ancient  classical 
poetry,  he  was  able  to  enrich  his  own  speech  with 


the  finest  artistic  graces.  He  avoids  the  faults  of 
Elizabethan  poets,  equals  them  in  variety  and 
excels  them  in  harmony.  In  his  hands  the  masque, 
the  sonnet,  the  elegy,  the  descriptive  lyric  and  the 
choral  drama  were  greatly  improved;  he  created 
the  epic  in  English  and  molded  for  it  the  richest 
blank  verse.  He  introduced  the  poetic  description 
of  nature.  His  poetry  is  never  marred  by  the 
coarse  satire  which  he  sometimes  poured  out  in 
prose.  In  Milton  the  highest  influences  of  the  Eng¬ 
lish  Renaissance  were  brought  to  perfection.  While 
perfectly  natural,  his  method  and  language  were 
guided  by  strict  rules  and  severe  taste.  In  every 
way  he  was  the  highest  type  of  the  intellectual 
English  Puritan.  His  great  successor,  Dryden, 
acknowledged  his  surpassing  merit  in  a  noble  epi¬ 
gram: 

Three  poets,  in  three  distant  ages  born, 

Greece,  Italy  and  England  did  adorn. 

The  first  in  loftiness  of  thought  surpassed; 

The  next  in  majesty;  in  both  the  last. 

The  force  of  Nature  could  no  further  go; 

To  make  a  third,  she  joined  the  former  two. 

ATHENS. 

(From  Paradise  Regained,  Book  IV.) 

On  th’  Aegean  shore  a  city  stands, 

Built  nobly,  pure  the  air  and  light  the  soil,— 

Athens,  the  eye  of  Greece,  mother  of  arts 
And  eloquence,  native  to  famous  wits. 

Or  hospitable,  in  her  sweet  recess, 

City  or  suburban,  studious  walks  and  shades. 

See  therejthe  olive  grove  of  Academe, 

Plato’s  retirement,  where  the  Attic  bird 
Trills  her  thick-warbled  notes  the  summer  long; 
There  flowery  hill  Hymettus  with  the  sound 
Of  bees’  industrious  murmur  oft  invites 
To  studious  musing;  there  Ilissus  rolls 
His  whisp’ring  stream.  Within  the  walls  then  view 
The  schools  of  ancient  sages;  his  who  bred 
Great  Alexander  to  subdue  the  world; 

Lyceum  there,  and  painted  Stoa  next: 

There  thou  shalt  hear  and  learn  the  secret  power 
Of  harmony,  in  tones  and  numbers  hit 
By  voice  or  hand,  various-measured  verse, 

.Eolian  charms  and  Dorian  lyric  odes, 

And  his  who  gave  them  breath,  but  higher  sung, 
Blind  Melesigenes,  thence  Homer  call’d, 

Whose  poem  Phoebus  challenged  for  his  own. 
Thence  what  the  lofty  grave  tragedians  taught 
In  chorus  or  iambic,  teachers  best 
Of  moral  prudence,  with  delight  received 
In  brief  sententious  precepts,  while  they  treat 
Of  fate,  and  chance,  and  change  in  human  life; 

High  actions  and  high  passions  best  describing. 
Thence  to  the  famous  orators  repair, 

Those  ancient,  whose  resistless  eloquence 
Wielded  at  will  that  fierce  democratic, 

Shook  th’  arsenal,  and  fulmin’d  over  Greece 
To  Macedon  and  Artaxerxes’  throne. 

To  sage  philosophy  next  lend  thine  ear. 

From  heaven  descended  to  the  low-roof’d  house 


LITERATURE  FROM  ELIZABETH  TO  THE  RESTORATION  OF  CHARLES  II. 


Of  Socrates;  see  there  his  tenement. 

Whom,  well  inspired  the  oracle  pronounced 
Wisest  of  men;  from  whose  mouth  issued  forth 
Mellifluous  streams,  that  water’d  all  the  schools 
******** 

These  rules  will  render  thee  a  king  complete 
Within  thyself;  much  more  with  empire  join’d. 

Cowley. — In  marked  contrast  with  Milton,  both 
in  politics  and'  poetry,  stood  Abraham  Cowley 
(1618-1667).  Born  in  London,  he  early  displayed 
his  talent,  writing  plays  when  he  was  ten  years  old 
and  publishing  Poetical  Blossoms  before  he  was 
fifteen.  English  and  Latin  comedies  from  his 
pen  were  acted  while  he  was  a  student  at  Cam¬ 
bridge  University.  When  strife  arose  between 
Charles  I  and  the  Parliament,  Cowley  joined  the 
king  at  Oxford  and  satirized  the  Puritans.  After¬ 
ward  he  was  one  of  the  queen’s  suite  when  she 
went  to  Paris.  On  his  return  in  1660  he  published 
an  ode  on  The  Blessed  Restoration.  Though  he 
had  been  a  steadfast  Eoyalist,  he  received  little 
favor  from  Charles  II,  whom  he  is  thought  to 
have  offended  by  allusions  in  a  play  to  the  licen¬ 
tiousness  of  the  court.  Cowley’s  musical  and  in¬ 
genious  love  poems,  published  under  the  title  The 
Mistress  (1647),  had  made  him  popular.  His 
Latin  poems  gave  him  esteem  with  the  learned. 
His  longest  poem  is  Davideis,  relating  the  history 
of  King  David.  After  translating  Pindar’s  odes 
successfully  he  wrote  English  odes  on  the  Greek 
model.  His  lively  fancy  and  noble  thoughts  caused 
these  to  be  long  admired  and  imitated.  After  his 
retirement  from  the  court,  where  he  was  neglected, 
Cowley  wrote  his  admirable  Essays  in  Verse  and 
Prose.  It  is  pleasant  to  know  that  Milton  openly 
recognized  his  merit.  One  of  Macaulay’s  earliest 
productions  is  an  imaginary  dialogue  between  Cow¬ 
ley  and  Milton,  in  which  their  different  views  are 
lucidly  shown  and  their  respective  prose  styles  well 
imitated. 

Eikon  Basilike. — Here  may  De  noticed  a  work, 
already  mentioned,  which  had  powerful  political 
^influence — Eikon  Basilike  (the  Eoyal  Image).  Its 
subordinate  title  is  The  Portraiture  of  His  Sacred 
^ Majesty  in  his  Solitudes  and  Sufferings.  It  was 
written  by  Eev.  Dr.  John  Gauden,  but  published 
anonymously  immediately  after  the  execution  of 
Charles  I.  It  consisted  of  explanations  of  the 
king’s  policy  in  various  events,  and  showed  his 
piety  in  meditations  on  sufferings  and  death. 
These  pathetic  soliloquies,  being  given  in  the  first 
person,  were  popularly  accepted  as  written  by  the 
king  himself.  They  intensified  public  opinion 
against  the  king’s  execution,  and  prepared  the  way 
for  the  recall  of  his  son.  Immediately  after  the 
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Eestoration,  Dr.  Gauden  was  made  a  bishop  by 
Charles  II  and  otherwise  liberally  rewarded. 

Minor  Poets. — In  this  age  of  religious  contro¬ 
versy  and  political  strife  there  were  many  writers 
who  preserved  the  true  spirit  of  Christianity. 
Among  them  none  deserves  more  honorable  men¬ 
tion  than  saintly  George  Herbert  (1593-1633). 
Born  in  Wales,  he  was  educated  at  Cambridge, 
and  after  his  graduation  was  chosen  orator  for 
the  university.  He  enjoyed  the  favor  of  King 
James,  who  pronounced  Herbert  the  jewel  of  the 
university  and  kept  him  at  court.  At  James’s 
death  Herbert  took  orders  and  henceforth  was  a 
model  country  parson.  The  pure  beauty  of  his 
life  is  expressed  in  his  poems,  gathered  under  the 
title  The  Temple  (1631),  and  in  a  posthumous 
volume,  Priest  to  the  Temple  (1652). 

Eobert  Herrick  (1591-1674),  also  of  Cambridge, 
was  a  bachelor  vicar  of  more  varied  character. 
After  seventeen  years  spent  in  “dull  Devonshire” 
he  was  ejected  from  his  parsonage  and  went  to 
London,  where  he  published  his  Hesperides,  or 
Works  loth  Humane  and  Divine  (1649).  Though 
it  contains  many  pious  pieces,  he  is  best  remem¬ 
bered  by  his  sprightly  love  lyrics  and  witty  epi¬ 
grams.  Later  he  resumed  his  clerical  functions. 

More  ambitious  in  style  was  Giles  Fletcher 
(1584-1623),  a  doctor  of  divinity,  who  celebrated 
Christ’s  Victory  and  Triumph  in  Heaven  and 
Earth  (1610).  It  was  an  imitation  of  Spenser, 
but  used  a  modified  Spenserian  stanza  of  eight 
lines.  After  his  death  his  elder  brother,  Phineas 
Fletcher  (1582-1665)  published  Purple  Island 
(1633),  a  long  allegorical  poem  in  a  similar  stanza 
of  seven  lines.  The  subject  is  really  the  human 
body  and  soul. 

Francis  Quarles  (1592-1644),  in  the  early  part 
of  his  career,  versified  or  paraphrased  several 
Scripture  histories,  but  he  is  best  known  by  his 
Emblems  Divine  and  Moral  (1635),  in  which 
quaint  wood-cuts  were  explained  hy  ingenious  in¬ 
terpretation. 

George  Wither  (1588-1667)  in  early  life  was  a 
bold  satirist,  and  suffered  imprisonment  for  his 
attacks  on  those  in  power.  Even  in  prison  he 
rhymed  away,  producing  the  fine  pastoral.  The 
Shepherd’s  Hunting,  and  a  long,  graceful  narra¬ 
tive  poem.  Fair e-Virtue,  the  Mistress  of  Philarete. 
After  his  release  he  printed  with  his  own  hand 
Britain’s  Remembrancer  (1628),  which  recounted 
his  own  experience,  as  well  as  public  events.  Like 
his  friend  Quarles,  he  issued  a  book  of  Emblems 
(1635),  after  the  fashion  which  had  spread  from 
Italy  to  Northern  Europe.  Always  a  firm  Puritan, 
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Wither  served  in  the  Parliamentary  army  as  cap¬ 
tain  and  major. 

Richard  Crashaw  (1613-1649)  was  the  son  of 
a  Puritan  preacher,  and  a  graduate  of  Cambridge 
University.  Always  deeply  devotional  and  asceti- 
cal,  he  was  driven  from  his  fellowship  for  refusing 
to  subscribe  to  the  Presbyterian  Covenant.  With¬ 
drawing  to  France,  he  became  a  Roman  Catholic 
and  afterward  was  made  canon  of  a  church  in 
Italy.  His  English  poems.  Steps  to  the  Temple 
(1646)  are  evident  imitations  of  Herbert’s  style, 
yet  highly  original  in  thought  and  musical  in  ex¬ 
pression.  His  friend  Cowley,  in  lamenting  his 
death,  addresses  him  as  “poet  and  saint.” 


CHAPTER  V, 

From  the  Restoration  to  Queen  Anne. 

A.  D.  1660 — 1700. 

The  Restoration. — Charles  II  is  known  as  the 
merry  monarch.  Though  he  had  been  brought  up 
in  exile,  neither  his  own  experience  nor  his  father’s 
fate  had  taught  wisdom  or  dignity.  His  easy  tem¬ 
per  and  love  of  pleasure  had  kept  him  surrounded 
with  flatterers  and  evil  companions.  When  he 
returned  to  England  he  brought  with  him  dissi¬ 
pated  followers  and  foreign  adventurers.  The 
loyal  Englishmen  who  had  made  sacrifices  in  his 
father’s  cause  and  suffered  under  Cromwell’s  rule 
eagerly  expected  and  enthusiastically  welcomed 
the  legitimate  king.  Soon  they  were  dismayed  to 
find  themselves  thrust  in  the  background,  while 
gamblers  and  libertines  found  favor  at  court.  The 
restraints  which  had  been  imposed  on  rulers  and 
people  by  Puritanism  were  done  away.  King  and 
courtiers  engaged  in  a  reckless  pursuit  of  pleasure, 
and  the  contagion  spread  among  all  classes,  espe¬ 
cially  in  London,  once  the  stronghold  of  Puritan¬ 
ism.  The  theatres  were  reopened  and  public 
amusements  of  all  kinds  were  encouraged  to  ex¬ 
cess.  The  popular  literature  of  the  time  reflected 
the  moral  change  produced  by  the  Restoration. 
Puritanism  became  a  subject  of  mockery  and 
satire.  The  fashions  of  the  French  court  became 
the  standard  of  taste. 

Samuel  Butler. — The  earliest  prominent  literary 
production  of  this  period  is  the  keen  satire  of 
Hudibras ,  the  first  part  of  which  was  published  in 
1662,  the  second  in  1664.  Its  author  was  Samuel 
Butler  (1612-1680),  a  man  of  low  birth,  who  had 
studied  at  Cambridge  but  was  unable  to  complete 


his  course  there.  Yet  afterward,  as  clerk  or  secre¬ 
tary,  he  made  further  progress.  He  was  a  tutor  in 
the  family  of  Sir  Samuel  Luke,  a  wealthy  Presby¬ 
terian  officeholder  under  Cromwell.  It  was  this 
man  that  Butler  caricatured  in  Sir  Hudibras,  who 
is  represented  as  an  ugly,  hypocritical  coward.  His 
rude,  cross-grained  clerk,  Ralph,  represents  the 
coarser  dogmatic  Independents.  This  ridiculous 
pair  set  out  on  an  adventurous  expedition  like  Don 
Quixote  and  Sancho  Panza.  Their  first  encounter 
is  with  a  ragged  crowd  who  are  leading  a  bear  to 
be  baited.  When  these  clowns  refuse  to  disperse  a 
furious  combat  ensues,  in  which  Hudibras  prevails 
and  puts  his  opponents  in  the  parish  stocks.  But 
comrades  gather,  renew  the  .fight,  release  their 
friends  and  put  the  interloping  knight  and  squire 
in  the  stocks.  From  this  durance  vile  they  are  re¬ 
leased  by  a  rich  widow  to  whom  the  knight  has  been 
paying  attention.  Hudibras  visits  the  lady,  but  is 
beaten  by  her  servants  disguised  as  devils.  He 
seeks  revenge  and  consults  a  lawyer  and  an  astrolo¬ 
ger.  The  rambling  satire  was  not  brought  to  a 
definite  conclusion. 

Though  the  idea  of  this  country  crusade  is  evi¬ 
dently  borrowed  from  Cervantes,  the  manner  in 
which  it  is  developed  is  entirely  different.  Butler 
covers  his  fanatical  characters  with  odium,  while 
Cervantes  excites  sympathy  for  his  crazy  knight. 
Yet  this  English  burlesque  contains  a  vast  amount 
of  wit,  shrewd  thought,  amusing  illustrations  and 
genuine  drollery.  Butler’s  concise  style,  short 
lines  and  careless  half-rhymes  have  helped  to  make 
his  epigrammatic  sentences  proverbs.  But  he  is 
destitute  of  genial  humor,  and  is  not  able  to  keep 
up  the  interest  of  his  story.  Amusing  as  it  is  in 
parts,  it  soon  becomes  tedious. 

Charles  II  is  said  to  have  carried  a  copy  of 
Hudibras  in  his  pocket  and  to  have  been  fond  of 
quoting  its  pungent  satire,  yet  he  did  nothing  for 
its  needy  author.  Butler  had  married  a  wealthy 
widow  and  lost  her  fortune  by  bad  investments. 
He  died  in  a  miserable  lodging  and  was  buried  at 
the  expense  of  a  friend.  After  his  death  some  of 
his  miscellaneous  writings  were  published.  Among 
them  was  The  Elephant  in  the  Moon ,  a  satire  on 
the  newly  founded  Royal  Society. 

Edmund  Waller.  —  A  more  fortunate  poet  was 
Edmund  Waller  (1605-1687).  He  was  a  cousin 
of  the  statesman  John  Hampden  and  also  a  rela¬ 
tive  of  Cromwell.  His  love  poems  were  addressed 
to  a  daughter  of  the  Earl  of  Leicester  under  the 
name  of  Sacharissa,  but  the  lady  married  a  noble¬ 
man.  As  a  member  of  Parliament  Waller  was  a 
Liberal,  and  on  Cromwell’s  death  he  wrote  a  fine 
Panegyric.  But  when  Charles  II  was  restored  he 
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■offered  a  congratulatory  ode.  When  the  king  re¬ 
marked  that  this  was  not  equal  to  the  other,  the 
witty  author  replied,  “Poets,  sire,  succeed  better 
in  fiction  than  in  truth.”  Waller  continued  long 
to  serve  in  Parliament  and  was  the  delight  of  the 
House. 

Andrew  Marvell.  —  Another  poet  who  served 
long  in  Parliament  was  Andrew  Marvell  (1621- 
1678).  Well  educated,  he  had  been  assistant  to 
Milton  as  Latin  Secretary.  He  wrote  a  fine  poem 
on  the  death  of  Cromwell.  His  finest  is  The  Emi¬ 
grants  in  the  Bermudas.  He  satirized  the  profli¬ 
gacy  and  arbitrary  measures  of  the  court.  His 
prose  writings  were  very  popular  in  their  time,  but 
relate  chiefly  to  temporary  topics. 

Izaak  Walton.  —  Like  many  another  literary 
worthy  and  lover  of  the  country,  Izaak  Walton 
(1593-1683)  was  born  in  London.  There,  in  a 
cramped  room,  this  favorite  author  pursued  his 
business  as  a  linen  draper  till  the  age  of  fifty. 
Then  he  found  time  to  go  a-fishing,  and  ten  years 
later,  while  Cromwell  was  ruling  England,  he  was 
able  to  give  to  the  world  The  Complete  Angler,  or 
Contemplative  Man's  Recreation.  Four  other  edi¬ 
tions  appeared  in  his  lifetime.  The  author  gives 
minute  directions  about  suitable  weather  and  prep¬ 
arations,  about  the  location  of  fishing  streams,  and 
even  about  the  cooking  of  trout;  but  the  charm 
of  the  book  lies  in  its  descriptions  of  quiet  Eng¬ 
lish  landscapes  and  rustic  life,  varied  by  a  sweet 
song.  Besides  this  delightful  book  Walton  wrote 
the  biography  of  five  good  men.  His  adopted  son, 
Charles  Cotton,  added  to  the  Angler  a  Second 
Part,  not  unworthy  of  the  First,  to  make  it  more 
complete. 

John  Dryden. — Although  Milton  lived  and  pro¬ 
duced  his  greatest  poems  in  the  reign  of  Charles 
II,  he  belonged  in  spirit  to  the  past  age — to  the 
period  of  Puritan  activity  and  aggression.  The 
true  representative  of  the  new  era  following  the 
Eestoration  and  extending  to  the  end  of  the  sev¬ 
enteenth  century,  was  John  Dryden  (1631-1700). 
Nobly  gifted  both  as  poet  and  as  prose  writer,  he 
so  adapted  himself  to  each  successive  change  of 
courtly  and  popular  fashion  that  his  work  becomes 
a  literary  embodiment  of  the  times.  He  was  born 
in  Northamptonshire,  of  good  family,  and  edu¬ 
cated  at  Westminster  School  and  Trinity  College, 
Cambridge.  Trained  by  his  father  as  a  Presby¬ 
terian,  he  became  secretary  to  Sir  Gilbert  Picker¬ 
ing,  a  prominent  official  under  Cromwell.  After 
the  Protector’s  death  in  1658,  Dryden  published 
Heroic  Stanzas  on  the  Death  of  Oliver  Cromwell. 
The  word  “heroic”  here  does  not  refer  to  the  sub¬ 


ject  of  the  elegy,  but  simply  to  the  kind  of  verse. 
Dryden,  who  was  an  excellent  critic,  elsewhere  ex¬ 
plains  that  the  heroic  stanza  is  an  iambic  quatrain 
or  stanza  of  four  lines  with  alternate  rhymes — 
which  metre  he  preferred  to  the  more  usual  coup¬ 
let.  Gray’s  Elegy  in  a  Country  Churchyard  fur¬ 
nishes  a  familiar  example  of  this  stanza. 

On  the  29th  of  May,  1660,  Charles  II  returned 
to  London  amid  the  cheers  of  soldiers  and  people. 
Dryden,  who  had,  like  so  many  others,  changed 
his  side,  welcomed  the  king  with  Astrcea  Redux, 
a  Poem  on  the  Happy  Restoration  of  His  Sacred 
Majesty  Charles  11.  This  effusion  is  in  the  ordi¬ 
nary  couplet.  Its  Latin  title  denotes  “the  return 
of  Astrsea,”  the  goddess  of  Justice,  who  had  left 
the  earth  at  the  end  of  the  golden  age.  For  the 
coronation  in  the  next  year  Dryden  contributed 
an  ode,  and  in  due  time  received  his  reward,  being 
appointed  Poet  Laureate  in  1668.  Before  this  he 
had  described  in  heroic  stanzas  Annus  Mirabilis, 
the  wonderful  year — 1665 — rendered  forever  mem¬ 
orable  by  the  great  plague  of  London,  followed  by 
the  great  fire,  and  by  a  great  naval  battle  with  the 
Dutch.  Three  hundred  stanzas  "were  necessary  to 
describe  all  that  had  happened  in  that  year. 

Dryden  had  married  the  daughter  of  the  Earl  of 
Berkshire,  and  thus  acquired  a  high  social  posi¬ 
tion.  He  was  now  the  literary  monarch  of  Eng¬ 
land,  ruling  from  his  chair  in  Will’s  Coffee-house, 
a  place  frequented  by  the  wealthy  and  the  witty. 
The  fashion  of  the  times  required  that  he  should 
write  plays,  and  so  he  did — rhymed  heroic  plays, 
carefully  constructed.  A  crowd  of  flatterers  ap¬ 
proved  his  work,  and  the  multitude  applauded. 
Yet  his  power  was  not  undisputed.  Thomas  Shad- 
well,  an  envious  rival  playwright,  attacked  him  in 
verse,  and  Dryden  retorted  with  his  Mac  FlecTcnoe, 
pointing  out  Shadwell  as  the  true  heir  to  the 
throne  of  dulness  since  the  death  of  Flecknoe,  a 
notoriously  worthless  scribbler. 

A  more  severe  attack  on  Dryden’s  reputation 
was  the  Duke  of  Buckingham’s  Rehearsal,  a  play 
in  which  the  laureate  was  represented  by  the  poet 
Bayes,  and  his  mode  of  producing  plays  was  exposed 
to  ridicule.  Dryden  felt  the  blow  stili  more  because 
the  king  showed  his  enjoyment  of  the  caricature. 
But  soon  the  mighty  genius  found  an  opportunity 
for  revenge.  The  Duke  of  Monmouth — Charles’ 
natural  son — was  put  forward  by  a  faction  as  better 
entitled  to  the  succession  to  the  throne  than  James, 
the  Duke  of  York,  who  was  an  avowed  Eoman 
Catholic.  Dryden  satirized  the  movement  in  his 
Absalom  and  Ahithophel ,  employing  the  striking 
parallel  from  Scripture  history.  Charles  was 
King  David,  Monmouth  was  Absalom,  the  plotting 
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Shaftesbury  was  Ahithophel,  and  the  magnificent 
Buckingham  was  made  Zimri : 

“A  man  so  various  that  he  seemed  to  be 
Not  one,  but  all  mankind’s  epitome: 

Stiff  in  opinions,  always  in  the  wrong; 

Was  everything  by  turns  and  nothing  long, 

But  in  the  course  of  one  revolving  moon 
Was  chymist,  fiddler,  statesman  and  buffoon; 

Then  all  for  women,  painting,  rhyming,  drinking, 
Besides  ten  thousand  freaks  that  died  in  thinking.” 

While  thus  severe  in  exposing  the  treacherous 
courtiers,  Dryden  was  discreet  and  tactful  in  his 
portrait  of  Absalom,  the  king’s  favorite  son,  and 
represented  him  as  led  astray  by  evil  counselors 
and  but  half  consenting  to  their  plot.  In  the 
next  reign  the  foolish  Monmouth  expiated  his 
treason  with  his  blood. 

Dryden  went  on  writing  his  heroic  plays.  So 
completely  was  he  convinced  of  the  improvement 
of  the  drama  introduced  by  the  new  school  of 
criticism  in  France  that  he  ventured  to  reconstruct 
Shakespeare’s  great  historical  play,  Anthony  and 
Cleopatra,  and  presented  it  under  the  title  All  for 
Love,  or  the  World  Well  Lost.  Yet,  with  all  his 
genius  and  ingenuity,  he  was  unable  really  to 
convince  the  stubborn  British  public.  They  ad¬ 
mired  his  work  and  approved  it  for  a  time,  but  in 
the  end  they  returned  with  renewed  zest  to  their 
beloved  Shakespeare. 

In  1685  the  profligate  King  Charles  died  after 
a  brief  illness.  On  his  deathbed  he  had  been  re¬ 
ceived  into  the  Catholic  communion  by  a  priest 
hastily  summoned.  Dryden,  as  laureate,  composed 
a  formal  elegy  without  indication  of  any  real 
grief.  The  Duke  of  York  succeeded  to  the  throne 
as  James  II.  He  was  determined  to  restore  the 
realm  to  Catholicism.  Dryden  did  not  long  delay 
his  conversion.  Though  he  had  ably  defended  the 
Church  of  England  and  its  doctrines  in  his  R e- 
ligio  Laid,  he  now  published  an  allegory  called 
The  Hind  and  the  Panther,  in  which  Catholicism 
was  typified  by  the  timid,  milk-white  hind,  while 
the  Anglican  Church  was  represented  by  the  beau¬ 
tiful  but  destructive  panther.  Other  creeds  or 
sects  were  represented  by  the  bloody  bear,  the 
quaking  hare,  the  bristled  boar.  These  strange 
beasts  discuss  subtle  questions  of  theology,  and  the 
spotless  hind  is,  of  course,  victorious  in  argument. 

The  people  of  England,  however,  refused  to 
submit  to  King  James’s  arbitrary  policy.  They 
must  have  a  king,  and  they  summoned  the  Prot¬ 
estant  Dutchman,  William  of  Orange,  James’s 
son-in-law,  to  their  aid.  James,  fearing  his 
father’s  fate,  fled  to  France.  William  and  Mary 
were  welcomed  and  crowned  together.  Dryden,  at 


the  age  of  sixty,  lost  his  post  as  laureate.  He  had 
other  misfortunes.  His  uncongenial  wife  became 
insane.  But  the  resolute  poet  did  not  cease  from 
his  wonted  labors.  He  translated  Vergil;  he  mod¬ 
ernized  several  of  Chaucer’s  Canterbury  Tales;  he 
wrote  new  dramas  for  the  stage  until  the  public 
grew  weary  of  heroic  plays.  His  Vergil  preserves 
well  the  sense  and  spirit  of  the  original,  but  does 
not  always  maintain  its  dignity.  His  tales  from 
Chaucer  are  often  expansions  of  the  early  poets 
simple  narrative,  embellished  with  modern  orna¬ 
ment.  Among  his  later  plays  Don  Sebastian  holds 
high  rank.  But  the  best  performance  of  his  labo¬ 
rious  old  age  was  his  lyrical  odes.  He  seems  h> 
have  devoted  his  best  power  to  St.  Cecilia,  “the 
inventress  of  the  vocal  frame.”  For  one  of  her 
festivals  he  wrote  a  fine  song;  for  another,  the 
ode  on  Alexander’ s  Feast,  which  is  here  given. 

Dryden  is  acknowledged  by  critics  to  be  a  mas¬ 
ter  of  prose  as  well  as  of  verse.  The  prose  is  seen 
to  advantage  in  his  Essay  on  Dramatic  Poetry, 
and  in  the  prefaces  and  dedications  to  his  numer¬ 
ous  plays  and  poems.  His  well-argued  criticisms 
did  much  to  improve  the  general  tone  of  poetry. 
Even  in  his  poetry  his  strength  often  lies  in  his 
concise  reasoning  and  happy  illustrations.  His 
facility  in  rhyming  seems  to  have  rendered  him 
unjust  in  his  censure  of  blank  verse.  Shakespeare 
had  gradually  diminished  the  use  of  rhyme  in  his 
plays,  but  Dryden  insisted  on  it  as  essential;  yet 
in  his  latest  plays  he  freely  used  blank  verse.  Great 
as  are  the  merits  of  his  productions,  readers  in 
general  show  little  inclination  to  them.  Perhaps 
this  neglect  is  due  to  an  unconscious  distrust  of 
the  man  whose  wavering  course  has  been  related — 
to  a  doubt  of  his  sincerity.  Though  to  the  end 
he  adhered  to  the  Catholic  faith,  a  monument  was 
erected  to  his  memory  in  Westminster  Abbey, 
bearing  only  his  name  and  date. 

ALEXANDER’S  FEAST;  OR,  THE  POWER  OF 
MUSIC. 

A  song  in  honor  of  St.  Cecilia’s  Day ,  1697. 

’Twas  at  the  royal  feast  for  Persia  won. 

By  Philip’s  warlike  son: 

Aloft  in  awful  state 

The  godlike  hero  sate 
On  his  imperial  throne; 

His  valiant  peers  were  placed  around; 

Their  brows  with  roses  and  with  myrtles  bound; 

(So  should  desert  in  arms  be  crowned.) 

The  lovely  Thais,  by  his  side, 

Sate  like  a  blooming  Eastern  bride. 

In  flower  of  youth  and  beauty’s  pride. 

Happy,  happy,  happy  pair! 
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None  but  the  brave. 

None  but  the  brave, 

None  but  the  brave  deserves  the  fair. 

Timotheus,  placed  on  high 
Amid  the  tuneful  quire. 

With  flying  fingers  touched  the  lyre: 

The  trembling  notes  ascend  the  sky. 

And  heavenly  joys  inspire. 

The  song  began  from  Jove, 

Who  left  his  blissful  seats  above, 

(Such  is  the  power  of  mighty  love.) 

A  dragon’s  fiery  form  belied  the  god: 

Sublime  on#radiant  spires  he  rode, 

When  he  to  fair  Olympia  pressed; 

And  while  he  sought  her  snowy  breast, 

Then  round  her  slender  waist  he  curled, 

And  stamped  an  image  of  himself,  a  sovereign  of  the 
world. 

The  listening  crowd  admire  the  lofty  sound, 

A  present  deity,  they  shout  around; 

A  present  deity,  the  vaulted  roofs  rebound: 

With  ravished  ears 
The  monarch  hears, 

Assumes  the  god, 

Affects  to  nod. 

And  seems  to  shake  the  spheres. 


The  praise  of  Bacchus  then  the  sweet  musician  sung, 
Of  Bacchus  ever  fair,  and  ever  young. 

The  jolly  god  in  triumph  comes; 

Sound  the  trumpets,  beat  the  drums; 

Flushed  with  a  purple  grace 
He  shows  his  honest  face: 

Now  give  the  hautboys  breath;  he  comes,  he  comes. 
Bacchus,  ever  fair  and  young, 

Drinking  joys  did  first  ordain; 

Bacchus’  blessings  are  a  treasure. 

Drinking  is  the  soldier’s  pleasure; 

Rich  the  treasure. 

Sweet  the  pleasure. 

Sweet  is  pleasure  after  pain. 


Soothed  with  the  sound  the  king  grew  vain; 
Fought  all  his  battles  o’er  again; 

And  thrice  he  routed  all  his  foes,  and  thrice  he  slew 
the  slain. 

The  master  saw  the  madness  rise, 

His  glowing  cheeks,  his  ardent  eyes; 

And  while  he  heaven  and  earth  defied. 

Changed  his  hand,  and  checked  his  pride. 

He  chose  a  mournful  Muse, 

Soft  pity  to  infuse; 

He  sung  Darius  great  and  good. 

By  too  severe  a  fate, 

Fallen,  fallen,  fallen,  fallen, 

Fallen  from  his  high  estate, 

And  weltering  in  his  blood; 

Deserted  at  his  utmost  need 
By  those  his  former  bounty  fed; 

On  the  bare  earth  exposed  he  lies, 

With  not  a  friend  to  close  his  eyes. 

With  downcast  looks  the  joyless  victor  sate. 
Revolving  in  his  altered  soul 

The  various  turns  of  chance  below: 

And,  now  and  then,  a  sigh  he  stol*. 

And  tears  began  to  flow. 


The  mighty  master  smiled  to  see 
That  love  was  in  the  next  degree; 

’Twas  but  a  kindred-sound  to  move, 

For  pity  melts  the  mind  to  love. 

Softly  sweet,  in  Lydian  measures, 

Soon  he  soothed  his  soul  to  pleasures. 

War,  he  sung,  is  toil  and  trouble; 

Honor  but  an  empty  bubble; 

Never  ending,  still  beginning, 

Fighting  still,  and  still  destroying: 

If  the  world  be  worth  thy  winning. 

Think,  O  think  it  worth  enjoying: 

Lovely  Thais  sits  beside  thee, 

Take  the  good  the  gods  provide  thee. 

The  many  rend  the  skies  with  loud  applause; 

So  Love  was  crowned,  but  Music  won  the  cause. 

The  prince,  unable  to  conceal  his  pain, 

Gazed  on  the  fair 
Who  caused  his  care, 

And  sighed  and  looked,  sighed  and  looked, 
Sighed  and  looked,  and  sighed  again; 

At  length,  with  love  and  wine  at  once  oppressed. 
The  vanquished  victor  sunk  upon  her  breast. 

Now  strike  the  golden  lyre  again; 

A  louder  yet,  and  yet  a  louder  strain. 

Break  his  bands  of  sleep  asunder, 

And  rouse  him,  like  a  rattling  peal  of  thunder. 
Hark,  hark,  the  horrid  sound 
Has  raised  up  his  head; 

As  awaked  from  the  dead. 

And,  amazed,  he  stares  around. 

“Revenge,  revenge!”  Timotheus  crie£J 
“See  the  Furies  arise; 

See  the  snakes  that  they  rear. 

How  they  hiss  in  their  hair, 

And  the  sparkles  that  flash  from  their  eyes! 
Behold  a  ghastly  band, 

Each  a  torch  in  his  hand! 

Those  are  Grecian  ghosts,  that  in  battle  were  slain. 
And  unburied  remain 
Inglorious  on  the  plain: 

Give  the  vengeance  due 
To  the  valiant  crew. 

Behold  how  they  toss  their  torches  on  high, 

How  they  point  to  the  Persian  abodes, 

And  glittering  temples  of  their  hostile  gods.” 

The  princes  applaud  with  a  furious  joy; 

And  the  king  seized  a  flambeau  with  zeal  to  destroy; 
Thais  led  the  way. 

To  light  him  to  his  prey, 

And,  like  another  Helen,  fired  another  Troy. 

Thus  long  ago, 

Ere  heaving  bellows  learned  to  blow, 

While  organs  yet  were  mute, 

Timotheus,  to  his  breathing  flute 
And  sounding  lyre, 

Could  swell  the  soul  to  rage,  or  kindle  soft  desire. 

At  last  divine  Cecilia  came, 

Inventress  of  the  vocal  frame; 

The  sweet  enthusiast,  from  her  sacred  store, 
Enlarged  the  former  narrow  bounds. 

And  added  length  to  solemn  sounds. 

With  Nature’s  mother-wit,  and  arts  unknown  befo**. 
Let  o.ld  Timotheus  yield  the  prize, 

Or  both  divide  the  crown: 

He  raised  a  mortal  to  the  skies; 

She  drew  an  angel  down. 
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Minor  Poets. — Among  the  lesser  lights  of  the 
period  were  several  noblemen — the  Earl  of  Dorset, 
the  Earl  of  Roscommon,  the  Earl  of  Rochester  and 
Sir  Charles  Sedley.  The  trifling  songs  of  the  last 
two  were  more  to  the  taste  of  king  and  court  than 
the  serious  attempts  of  the  others.  The  Duke  of 
Buckingham’s  comedy  ridiculing  Drydeu  has  al¬ 
ready  been  mentioned.  To  religious  poetry  the 
chief  contribution  was  Bishop  Ken’s  Morning  and 
Evening  Hymns  (1668),  from  the  latter  of  which 
comes  the  familiar  long-metre  doxology,  “Praise 
God,  from  whom  all  blessings  flow.” 

Prose  Literature. — Much  of  the  prose  of  this 
period,  treats  of  religious  and  political  subjects. 
The  spiritual  enthusiasm  which  had  followed  the 
Reformation  and  the  diffusion  of  the  English 
Bibie  had  subsided.  Numerous  sects  and  religious 
leaders  had  appeared  in  the  reign  of  Charles  I. 
The  fundamental  principles  of  religion  and  gov¬ 
ernment  were  warmly  discussed.  After  the  failure 
of  the  Commonwealth  and  the  restoration  of  the 
monarchy  the  controversy  continued.  Churchmen, 
Presbyterians,  Baptists,  and  Friends  or  Quakers, 
all  labored  to  explain  their  views  of  truth  and  to 
convince  others.  In  the  reign  of  Charles  II  the 
Established  Church  had  several  distinguished 
preachers,  among  whom  were  the  ponderously  argu¬ 
mentative  Barrow,  the  perspicuous,  convincing 
Tillotson,  the  sincerely  pious  Leighton  and  the 
witty,  colloquial  South.  But  the  best  known  of 
them  all  is  Bishop  Jeremy  Ta}dor  (1613-1667). 
He  had  been  a  chaplain  to  Charles  I,  was  patron¬ 
ized  by  Archbishop  Laud,  suffered  for  his  loyalty 
and  was  at  last  rewarded  by  Charles  II,  who  made 
him  bishop  of  Dromore  in  Ireland.  Early  in  his 
career  he  published  Liberty  of  Prophesying 
(1647),  in  which  he  advocated  allowing  great 
liberty  of  opinion  to  all  who  accepted  the  Apostles’ 
Creed.  His  more  famous  books  were  devotional, 
especially  The  Golden  Grove  and  The  Buie  and 
Exercises  of  Holy  Living  and  Holy  Vying,  which 
have  been  highly  praised  by  Catholics  as  well  as 
Protestants. 

One  of  the  most  voluminous  writers  was  the 
Presbvterian,  Richard  Baxter  (1615-1691),  who 
labored  for  union  among  Christians,  yet  was  per¬ 
secuted  and  imprisoned  for  preaching.  His  most 
popular  work  is  The  Saints’  Everlasting  Best. 

George  Fox  (1624-1690)  had  little  education, 
but,  believing  himself  divinely  called,  traveled 
through  England,  preaching  repentance.  The.  re¬ 
sult  of  his  labors  was  the  founding  of  the  Society 
of  Friends,  who  soon  received  the  nickname 
Quakers.  The  Journal  of  His  Life  and  Travels 
is  highly  interesting.  The  learned  Scotchman, 


Robert  Barclay  (1648-1690),  who  had  become  a 
disciple  of  Fox,  published  his  Apology  for  the 
True  Christian  Divinity  (1676),  first  in  Latin 
and  then  in  English.  Instead  of  a  dedication,  it 
contained  an  address  to  the  king,  pleading  for 
justice  to  the  suffering  Friends.  More  widely 
known  historically  is  William  Penn  (1644-1718), 
who,  besides  publishing  many  books  in  behalf  of 
Quaker  faith  and  practice,  devoted  arduous  labor 
and  the  bulk  of  his  fortune  to  the  “holy  experi¬ 
ment”  of  founding  in  the  wilderness  of  America 
a  settlement  and  government  illustrating  Quaker 
principles.  To  Fox’s  Journal  he  prefixed  A  Brief 
Account  of  the  Bise  and  Progress  of  the  People 
Called  Quakers  (1694).  His  most  popular  work. 
No  Cross ,  No  Crown  (1669),  was  written  during 
an  imprisonment  in  the  Tower  of  London.  Though 
he  had  abundant  flow  of  language,  his  style  is 
awkward,  but  his  earnestness  often  makes  it  im¬ 
pressive. 

John  Bunyan. —  The  religious  writer  of  this 
period  whose  work  eventually  obtained  the  highest 
honor  and  the  widest  circulation  was  the  Baptist 
reacher,  John  Bunyan  (1628-1688).  He  was 
orn  at  Elstow,  of  poor  parents.  At  the  age  of 
seventeen  he  became  a  soldier  in  the  civil  war, 
probably  on  the  parliamentary  side.  After  the 
war  he  married  a  poor  woman  and  was  converted 
by  a  book  she  brought  him.  Living  in  Bedford, 
a  tinker  by  trade,  he  became  active  in  a  small 
independent  religious  society.  Here  he  began  to 
preach,  and  afterward  visited  the  villages  around 
Bedford  for  the  same  purpose.  Having  had  a 
controversy  with  the  Quakers,  he  published  his 
views  in  his  first  book,  Some  Gospel  Truths 
Opened  (1656).  When  the  law  in  1660  prohib¬ 
ited  non-conformist  conventicles,  Bunyan  was  ar¬ 
rested  and  cast  into  Bedford  jail.  During  his 
imprisonment  of  twelve  years  he  preached  to  those 
who  gathered  near  the  jail  window,  and  wrote 
several  books.  One  of  them,  Grace  Abounding  to 
the  Chief  of  Sinners,  is  partly  autobiographical. 
He  was  released  by  the  Declaration  of  Indulgence 
in  1672,  and  became  a  licensed  preacher  under  that 
act.  Before  three  years  had  elapsed  this  act  was 
repealed  and  Bunyan  was  again  imprisoned.  Dur¬ 
ing  the  six  months  of  his  confinement  he  wrote 
the  first  part  of  his  immortal  Pilgrim’s  Progress 
(1677).  This  picturesque  allegory  of  the  Chris¬ 
tian  life,  its  struggles  with  sin  and  temptation, 
and  its  final  triumph  and  reward,  found  many 
readers.  It  was  enlarged  in  later  editions,  and 
the  Second  Part,  containing  the  story  of  Chris¬ 
tiana  and  her  children,  was  added  in  1684.  In 
the  meantime  Bunyan  had  written  his  next  best 
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work.  The  Holy  War  (1682),  another  allegory  de¬ 
scribing  the  contest  between  Diabolus  and  Shaddai 
for  the  possession  of  man’s  soul,  here  represented 
as  a  walled  town.  Bunyan  was  pastor  of  the  Bap¬ 
tist  Church  at  Bedford  for  sixteen  years.  In  1688, 
while  journeying  to  London,  he  was  exposed  to  a 
storm,  became  ill  and  died  at  a  friend’s  house. 
He  was  buried  in  Bunhill  Fields,  London.  Dur¬ 
ing  his  lifetime  100,000  copies  of  the  Pilgrim’s 
Progress  were  sold.  It  was  illustrated  with  en¬ 
gravings  in  1685.  It  has  since  been  translated 
into  nearly  one  hundred  languages.  Bunyan  had 
written  altogether  sixty  volumes,  hut  only  those 
here  mentioned  have  become  popular.  Strange  to 
say,  a  hundred  years  after  his  death,  the  poet 
Cowper,  praising  his  work,  declined  to  mention 
the  author’s  name,  on  the  ground  that  it  was  too 
obscure.  But  the  time  for  such  tame,  halting 
criticism  is  past.  Bunyan’s  genius  has  raised  him 
to  an  assured  position  in  English  literature. 
Southey,  Froude  and  others  have  written  biog¬ 
raphies  of  the  immortal  dreamer.  * 

The  Restoration  Drama. — The  ruritan  party 
was  driven  from  power;  non-conformity  was 
rigidly  suppressed;  members  of  the  various  sects 
sought  shelter  in  obscurity.  The  king  and  his 
associates  had  seen  in  France  Moliere’s  witty  com¬ 
edies  of  everyday  life.  They  demanded  something 
of  the  same  kind  for  the  theatres  which  had  been 
reopened.  Dry  den  and  others  hastened  to  comply. 
Their  comedies  were  degraded  to  the  immoral 
sentiment  of  their  patrons.  But  the  sturdy  Eng¬ 
lishmen  lacked  the  airy  grace  of  the  French.  They 
passed  the  limit  which  Moliere  and  his  country¬ 
men  instinctively  recognized.  Seeking  to  cater  to 
depraved  tastes,  they  revelled  in  grossness.  They 
filled  their  comedies  with  low  wit  and  curious 
intrigues. 

William  Wycherley  (1640-1715),  who  had  been 
educated  in  the  household  of  a  French  noble,  was 
the  first  to  introduce  the  new  style  of  the  drama. 
In  1672  he  presented  Love  in  a  Wood,  and  after¬ 
ward  followed  it  up  with  The  Gentleman  Danc¬ 
ing  Master  and  The  Country  Wife.  The  main 
ideas  of  these  were  derived  from  Moliere,  but  they 
were  much  changed,  even  what  was  pure  in  the 
original  was  rendered  unclean.  The  dialogue  was 
lively  and  amusing,  and  sudden  transitions  pro¬ 
duced  striking  situations.  The  eminent  French 
critic,  Taine,  says:  “His  style  is  labored  and 
troublesome  to  read.  His  tone  is  virulent  and 
bitter.  He  forces  his  comedy  to  get  at  spiteful 
satire.”  Wycherley  lost  the  favor  of  the  court  by 
an  unfortunate  marriage  with  a  countess,  whose 


jealousy  worried  him.  After  her  death  he  spent 
seven  years  in  prison  for  debt. 

William  Congreve  (1670-1729)  was  the  ablest 
of  these  comic  dramatists.  At  Trinity  College, 
Dublin,  he  had  received  an  excellent  classical  edu¬ 
cation.  When  he  went  to  London  he  lived  as  a 
man  of  fashion,  and  employed  his  leisure  in  writ¬ 
ing  plays.  The  first  was  The  Old  Bachelor 
(1693).  It  was  quickly  followed  by  four  others, 
of  which  Love  for  Love  (1695)  is  the  best.  They 
were  all  received  with  favor  by  the  public  and  the 
critics.  The  dialogues  were  faithful  transcripts 
of  the  conversation  of  fashionable  life,  heightened 
by  sparkling  wit.  But  the  characters  were  arti¬ 
ficial,  according  to  the  affected  fashion  of  the 
time.  Voltaire,  when  living  in  England,  visited 
Congreve,  and  pronounced  him  the  best  comedy- 
writer  that  country  had  ever  known.  Congreve’s 
only  attempt  at  tragedy  is  The  Mourning  Bride 
(1697),  a  pompous  play,  which  was  highly  ap¬ 
plauded  when  first  given,  but  afterward  con¬ 
demned  as  untrue  to  nature. 

Later  came  Sir  John  Vanbrugh  (1666-1726), 
who  was  a  famous  architect.  His  comedies  were 
coarse  adaptations  from  Moliere,  and  the  char¬ 
acters,  fops,  squires  and  intriguing  dames,  were 
drawn  more  naturally  than  in  the  earlier  plays. 

There  were  other  comic  dramatists  who  need 
not  be  named.  Plays  of  this  class  supplied  the 
theatres  through  most  of  the  eighteenth  century 
in  spite  of  the  vigorous  protests  of  Jeremy  Collier 
(1650-1720)  and  other  moralists.  In  his  Short 
View  of  the  Immorality  and  Profaneness  of  the 
English  Stage,  Collier  boldly  attacked  Dryden  and 
Congreve,  both  then  at  the  height  of  their  reputa¬ 
tions.  Dryden  openly  confessed  his  fault.  Others, 
who  were  attacked  made  a  poor  defence.  Gradu¬ 
ally  public  sentiment  was  reformed.  In  the  end 
the  vicious  plays  were  withdrawn  from  the  boards. 

Tragic  Dramatists.  —  Thomas  Otway  (1651- 
1685)  approached  most  closely  to  the  style  and 
power  of  the  Elizabethan  dramatists.  He  began 
as  an  imitator  of  Dryden,  but  afterward  developed 
originality.  Of  his  seven  tragedies,  two  still  keep 
the  stage — The  Orphan  and  Venice  Preserved. 
He  excelled  in  pathos,  .and,  indeed,  carried  scenes 
of  distress  to  an  extreme.  His  life  was  wretched 
his  love  was  spurned  by  an  actress,  and  he  is  said 
to  have  died  of  starvation. 

Another  unfortunate  dramatist  was  Nathaniel 
Lee  (1657-1692).  He  assisted  Dryden  in  several 
heroic  plays,  and  in  his  own  tragedies  acquired  a 
high  reputation.  His  exaggerated  stvle  resembles 
that  of  Marlowe.  In  his  tragedy  of  Alexander  the 
Great  occurs  a  line  which  is  the  basis  of  a  familiar 
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quotation*  “When  Greeks  join’d  Greeks,  then  was 
the  tug  of  war.”  Poor  Lee  was  subject  to  fits  of 
insanity  and  died  in  a  mad-house. 

Nicholas  Rowe  (1673-1718)  furnishes  a  happy 
contrast  to  the  preceding.  He  was  wealthy,  held 
lucrative  offices  and  was  made  poet  laureate.  Of 
his  seven  tragedies,  Jane  Shore  and  The  Fair 
Penitent  are  the  best  known.  Rowe  was  the  first 
to  undertake  the  critical  editing  of  Shakespeare. 

Clarendon. — The  career  of  Edward  Hyde  (1609- 
1674),  who  was  made,  at  the  Restoration,  Earl  of 
Clarendon  and  Lord  Chancellor,  belongs  to  the 
history  of  England.  His  daughter  Anne  became 
the  wife  of  James  II  and  mother  of  Mary,  who, 
with  her  husband  William,  Prince  of  Orange, 
succeeded  to  the  throne.  Clarendon,  being  im¬ 
peached  by  the  House  of  Commons,  fell  from  his 
lofty  position  in  1667.  He  retired  to  France, 
where  he  died  in  1674.  All  his  literary  works 
were  published  after  his  death,  one  as  late  as 
1759.  The  principal  one,  occupying  three  folio 
volumes,  is  his  grand  and  stately  History  of  the 
Rebellion  and  Civil  War  in  England  (1704).  It 
contains  much  of  his  direct  observation  of  events, 
and  is  especially  noted  for  its  elaborate  characters 
of  the  principal  actors.  It  was  intended  to  be 
accurate,  but  is,  of  course,  strongly  partisan;  yet 
it  has  remained  the  chief  authority  for  its  period 
until  recent  times.  The  later  Account  of  His  Life 
serves  as  a  continuation  to  the  history,  and  has 
the  same  merit. 

Evelyn  and  Pepys. — Two  notable  diaries  have 
brought  the  life  and  manners  of  this  period  vividly 
before  later  readers.  The  first  is  that  of  John 
Evelyn  (1620-1706),  which  begins  about  1641. 
He  was  an  earnest,  high-minded,  wealthy  Church¬ 
man,  who  traveled  to  Italy  for  education,  so¬ 
journed  for  some  time  in  Paris  with  other  Eng¬ 
lish  exiles,  but  returned  to  his  native  country  dur¬ 
ing  the  Commonwealth  period.  He  composed  big 
folios  on  architecture  and  forestry,  now  neglected. 
Profound  was  his  rejoicing  at  the  Restoration,  but 
deep  was  his  grief  at  the  vile  conduct  of  Charles 
II.  His  account  of  the  great  fire  of  London  is 
most  vivid.  He  gives  a  sad  picture  of  the  death  of 
Charles.  The  other  diarist  is  Samuel  Pepys  (1633- 
1708),  son  of  a  London  tailor,  educated  at  Cam¬ 
bridge,  and  a  trusty  official  in  the  naval  depart¬ 
ment.  His  work  covers  only  ten  years,  commencing 
in  1660.  While  it  fairly  describes  the  great  plague 
and  the  great  fire  of  London,  .as  well  as  other  im¬ 
portant  events,  its  interest  lies  in  the  speech  and 
actions  of  the  writer  himself.  It  was  written  in  a 
difficult  shorthand,  which  was  not  deciphered  until 
1825.  Since  that  time  several  editions  have  been 


published.  Pepys,  writing  only  for  himself,  sets 
down  faithfully  his  sins  and  follies,  his  fondness 
for  drink  and  pretty  women,  his  steady  routine 
of  work,  his  church  attendance  and  his  occasional 
dissipations,  his  shrewd  observations  on  people  of 
all  sorts  whom  he  chanced  to  meet.  The  literary 
men  who  tried  by  narrative,  satire  and  dramas 
to  depict  their  age  are  outdone  by  this  brisk  busi¬ 
ness  man,  who  jotted  down  at  random  his  daily 
doings  and  viewings.  He  had  a  practical  acquaint¬ 
ance  with  science,  such  as  it  was  in  those  days, 
and  in  due  time  was  made  President  of  the  Royal 
Society,  which  had  been  instituted  in  the  days  of 
King  Charles,  and  was  so  named  in  his  honor. 
But  the  science  of  those  times  has  decayed,  while 
the  diarist’s  graphic  illustrations  of  human  nature 
have  preserved  their  freshness. 


CHAPTER  VI. 

Literature  from  Queen  Anne  to  George  II. 
A.  D.  1700 — 1750. 

The  literature  of  the  beginning  of  the  eigh¬ 
teenth  century  has  been  distinguished  by  the  name 
of  Queen  Anne,  as  that  of  the  sixteenth  is  by 
Elizabeth,  and  that  of  the  latter  part  of  the  nine¬ 
teenth  by  Victoria.  The  Revolution  of  1688, 
which  brought  William  of  Orange  to  the  throne, 
established  the  government  of  Great  Britain  as  a 
limited  constitutional  Protestant  monarchy.  Two 
strong  parties  now  appeared,  bearing  the  nick¬ 
names  of  Whig  and  Tory.  The  struggle  between 
them,  was  carried  on  by  appeals  to  the  people. 
Pamphlets  and  folios  had  served  this  purpose  in 
the  seventeenth  century,  but  now  newspapers, 
which  had  begun  to  appear  in  the  Parliamentary 
war,  were  utilized  for  a  new  object — the  discus¬ 
sion  of  politics — by  which  their  character  was 
vitally  changed.  The  party  leaders  engaged  ready 
prose-writers  to  direct  public  opinion.  Most  of 
the  literature  of  the  time  bears  the  stamp  of  party 
struggle.  Personal  satire  flourished.  The  general 
result  was  the  lowering  of  the  ablest  writers  and 
a  conflict,  both  pitiful  and  pitiless,  among  the 
meaner  sort. 

The  influence  of  France,  which  had  altered 
English  literature  after  the  Restoration,  still  con¬ 
tinued.  The  criticism  of  Boileau  affected  English 
style  as  well  as  French.  The  long  Latinized 
periodic  sentences  of  the  seventeenth  century  gave 
place  to  the  clear,  brisk  style  of  Addison  and 
Swift.  The  study  of  city  life,  which  formed  the 
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staple  of  the  Restoration  drama,  led  to  a  new 
form  of  essays  both  in  prose  and  poetry.  Soon 
the  novel  made  its  appearance  and  was  welcomed. 
Literature,  abandoning  remote  heights,  conde¬ 
scended  to  mingle  with  the  common  people. 

It  may  be  noted  in  passing  that  “good  Queen 
Anne/’  though  much  praised  by  the  leading  writ¬ 
ers,  cared  little  for  literature.  She  was  short  and 
stout,  with  loose,  flowing  hair,  and  arms  which 
the  painter.  Sir  Godfrey  Kneller,  pronounced  the 
finest  in  the  kingdom.  She  owed  her  throne  to 
the  Whig  party,  and  for  some  years  they  had  the 
ascendency,  but  later  the  Tories,  whom  she  pre¬ 
ferred,  came  into  power.  Though  Anne  had  many 
children,  none  of  them  survived  infancy.  The 
crown  therefore  passed  from  the  House  of  Stuart, 
and  in  order  to  secure  a  Protestant  succession, 
went  to  George  the  Elector  of  Hanover,  who  could 
not  speak  a  word  of  English,  and  did  not  care  to 
learn.  He  and  his  son  George  II  were  stupid  and 
good-natured,  and  left  the  management  of  public 
affairs  to  their  ministers. 

Addison  and  Steele.  —  The  most  illustrious 
prose-writer  of  this  period  was  Joseph  Addison 
(1673-1719).  The  son  of  a  clergyman,  he  was  a 
pupil  in  the  Charterhouse  School  in  London,  and 
completed  his  education  at  Magdalen  College,  Ox¬ 
ford.  By  a  poetical  Address  he  won  the  favor  of 
Hryden.  His  eulogy  on  William  III  was  well  re¬ 
warded,  enabling  him  to  travel  in  France  and 
Italy.  His  Poetical  Letter  from  Italy  increased 
his  reputation.  After  his  return  he  was  invited 
by  Godolphin  to  celebrate  Marlborough’s  victory 
nt  Bleheim.  His  poem  of  The  Campaign  (1704) 
ensured  him  prosperity.  He  wras  made  IJnder- 
Secretary  of  State  and  held  other  lucrative  posi¬ 
tions.  His  Travels  in  Italy  and  some  minor  pro¬ 
ductions  were  esteemed,  but  his  fame  was  to  come 
from  a  different  source. 

His  schoolmate,  Sir  Bichard  Steele  (1672- 
1729),  had  a  varied  career.  Full  of  good  inten¬ 
tions,  but  too  fond  of  pleasure,  he  spent  his  time 
in  getting  into  scrapes  and  making  projects  of 
reformation.  He  had  enlisted  as  a  private  soldier, 
then  was  promoted  to  a  commission,  and  gave 
way  to  riotous  conduct.  To  help  his  own  reform, 
he  wrote  a  pious  treatise  called  The  Christian 
Soldier.  When  his  ready  pen  produced  party 
pamphlets,  the  Government  appointed  him  to  edit 
the  Gazette.  Having  thus  a  monopoly  of  official 
news,  he  began  publishing  a  penny  sheet  called 
The  Tatler,  which,  besides  news,  contained  regu¬ 
larly  a  short  essay,  treating  social  topics  with  good 
taste  and  pure  morality.  For  nearly  two  years 
The  Tatler  appeared  regularly  thrice  a  week. 


Then,  by  a  turn  in  politics,  Steele  lost  his  position 
as  Gazetteer  and  gave  up  the  paper.  Two  months 
later  Addison  started  The  Spectator  as  a  daily 
journal  of  similar  type.  With  the  aid  of  Steele 
and  a  few  others  it  was  enabled  to  reach  No.  555, 
Then  a  stamp  act  quenched  its  light.  After  eigh¬ 
teen  months’  interval  it  was  rekindled  for  a  brief 
period.  The  Guardian  succeeded  it,  but  though 
Addison  and  Steele  were  contributors,  it  never 
attained  the  high  reputation  of  The  Spectator. 
Addison  had  contributed  to  The  Tatler  about  one- 
sixth,  to  The  Spectator  more  than  half,  to  The 
Guardian  one-third  of  its  matter.  The  wonderful 
variety  of  the  subjects  and  the  felicity  with  which 
they  are  treated  still  excite  admiration.  From 
ladies’  fashions  and  fads  to  the  most  serious  con¬ 
cerns  of  life,  everything  is  treated  in  appropriate 
and  refined  style.  Above  all,  the  characters  of 
men  are  carefully  delineated.  Sir  Roger  de  Cover- 
ley  remains  the  type  of  the  well-to-do  English 
squire,  honest  and  virtuous,  not  without  foibles. 
His  dependants,  the  butler,  the  chaplain  and 
Will  Wimble,  are  not  less  faithfully  depicted. 
These  charming  sketches  give  Addison  high  rank 
among  the  painters  of  human  nature.  His  crit¬ 
ical  essays  on  Milton  helped  to  remove  the  preju¬ 
dice  against  the  republican  poet. 

During  the  suspension  of  The  Spectator,  Ad¬ 
dison  finished  and  brought  out  his  tragedy  of  Cato 
(1713).  It  was  composed  with  strict  regard  for 
the  classical  unities  and  all  the  rules  which 
French  critics  had  imposed  upon  dramatic  poets. 
It  abounded  in  patriotic  and  virtuous  rhetoric. 
Large  crowds  attended  its  production,  and  both 
Whigs  and  Tories  applauded  its  political  senti¬ 
ments.  But  after  the  first  outburst  their  ardor 
cooled,  and  the  play  was  seen  only  in  print. 

Addison  was  naturally  a  reserved,  timid  person, 
yet  he  was  fond  of  his  club.  His  only  fault  was 
too  much  indulgence  in  wine,  yet  perhaps  he  did 
not  transgress  the  habits  of  his  age.  In  1716  he 
married  the  Countess  Dowager  of  Warwick,  and 
soon  afterward  was  made  Secretary  of  State. 
When  he  retired  on  a  pension  he  hoped  to  devote 
himself  to  religious  writing.  But  he  was  soon  cut 
off,  having  been  afflicted  with  asthma.  Macaulay 
says  of  him,  “He  knew  how  to  use  wit  without 
abusing  it.  Without  inflicting  a  wound  he 
effected  a  great  social  reform  and  reconciled  wit 
and  virtue.” 

Steele  started  several  more  periodicals,  The 
Englishman,  Town  Talk,  The  Theatre,  etc.,  but 
none  of  them  met  with  success.  He  was  a  stead¬ 
fast  Whig,  and  the  Tories,  whom  the  queen  had 
always  preferred,  gained  the  upper  hand.  After 
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her  death,  Steele  obtained  lucrative  offices  and  was 
knighted  by  King  George  in  1715.  But  his  im¬ 
prudence  brought  on  new  troubles.  In  1724  he 
retired  to  Wales,  and  there  died  five  years  later. 
Macaulay  says  of  him,  “His  temper  was  sweet, 
his  affections  warm,  his  passions  strong  and  his 
principles  weak.”  For  the  stage  he  had  written  a 
number  of  comedies,  the  best  being,  The  Conscious 
Lovers.  But  his  great  contribution  to  literature 
was  originating  the  periodical  essay  and  purify¬ 
ing  the  tone  of  prose  writing. 

Jonathan  Swift. — Far  more  powerful  in  intel¬ 
lectual  force  than  Addison,  and  more  copious  in 
production,  Jonathan  Swift  (1667-1745)  failed  to 
attain  equal  fortune  or  reputation.  Born  in  Dub¬ 
lin  and  early  left  an  orphan,  he  was  brought  up 
by  patrons.  After  leaving  Trinity  College  he  be¬ 
came  secretary  to  Sir  William  Temple,  and  thus 
obtained  intimate  knowledge  of  Whig  politics.  He 
was  a  prodigious  reader  and  prolific  writer.  His 
first  important  production  was  The  Battle  of  the 
Books  (1697).  In  it  he  supported  Temple’s  rash 
assertions  about  ancient  literature  and  ridiculed 
Bichard  Bentley,  the  greatest  classical  scholar 
England  has  ever  produced.  Swift  was  ordained 
a  clergyman  and  became  vicar  of  Laracor.  The 
Tale  of  a  Tub  (1704)  is  a  whimsical  allegory, 
satirizing  the  Boman  Church  and  the  Calvinists 
and  approving  the  Church  of  England.  But  it 
did  not  help  him  to  favor  with  the  church  authori¬ 
ties.  He  induced  Miss  Esther  Johnson,  who  had 
been  dependant  of  Sir  William  Temple  and 
his  own  pupil,  to  come  to  Ireland  with  a  Mrs. 
Dingley,  and  held  out  the  prospect  of  marriage. 
After  a  time  Esther  Vanhomrigh  became  infatu¬ 
ated  with  the  vivacious  clergyman.  When  he  was 
made  Dean  of  St.  Patrick’s  Cathedral,  he  trifled 
with  the  affections  of  both  women.  When  he 
consented  to  a  private  marriage  with  Miss  John¬ 
son,  whom  he  called  Stella,  he  stipulated  that  it 
should  never  be  made  known.  Yet  he  continued 
to  write  love  verses  to  Miss  Vanhomrigh,  whom  he 
styled  Vanessa.  At  last  the  latter  wrote  to  Miss 
Johnson,  inquiring  about  the  alleged  marriage,  and 
Stella  acknowledged  the  fact.  Then  the  Dean,  in 
a  furious  passion,  called  on  Miss  Vanhomrigh, 
flung  her  letter  to  Stella  on  the  table  and  rushed 
out.  Vanessa  died  in  a  few  weeks,  but  left  their 
correspondence  for  publication.  Stella  lived  five 
years  longer  to  endure  the  Dean’s  cruel  treatment. 

In  spite  of  his  unclerical  writings  and  conduct, 
Swift  had  hoped  to  be  made  a  bishop  by  the  Whig 
ministry,  in  reward  for  his  political  services. 
Then  he  went  over  to  the  Tories,  who  soon  came 
into  power.  Their  leaders  eagerly  welcomed  him. 


and  to  them  he  owed  his  deanery.  But  his  Tale 
of  a  Tub  and  other  writings  obstructed  his  fur¬ 
ther  promotion.  Still  he  wrote  vigorous  pam¬ 
phlets  on  The  Public  Spirit  of  the  Whigs ,  The  Con¬ 
duct  of  the  Allies  and  Reflections  on  the  Barrier 
Treaty.  These  writings  reconciled  the  nation  to 
the  peace  policy  of  the  Tory  ministry  and  kindled 
a  feeling  of  enthusiasm  for  the  Tory  leaders.  But 
these  leaders  quarreled  among  themselves,  and 
their  affairs  became  desperate.  During  his  fre¬ 
quent  visits  to  London,  Swift  had  joined  with 
Pope,  Arbuthnot  and  others  in  forming  the 
Scriblerus  Club,  to  whose  Miscellanies  all  con¬ 
tributed. 

When  Swift  returned  to  Ireland  to  stay,  he 
found  the  people  thoroughly  disgusted  with  his 
conduct.  He  himself  was  deeply  chagrined,  but 
he  bided  his  time  for  revenge  on  English  states¬ 
men.  At  last,  full  of  bitterness  for  his  treatment, 
he  took  up  the  cause  of  the  oppressed  Irish  people. 
In  his  Proposal  for  the  Universal  Use  of  Irish 
Manufactures  (1720),  published  anonymously,  he 
urged  the  Irish  to  buy  no  English  goods.  Then 
in  1724  he  published  the  Drapier  Letters ,  denounc¬ 
ing  the  fraudulent  contract  which  the  Govern¬ 
ment  had  made  with  Wood  to  supply  copper  coins 
for  Ireland.  The  popular  tumult  aroused  by  it 
was  so  great  that  Wood’s  privilege  was  revoked. 

Gulliver’s  Travels  (1726)  was  the  next  caustic 
satire  from  Swift’s  pen.  It  was  intended  to  ridi¬ 
cule  Whigs  and  Tories,  king  and  ministers,  and 
even  mankind  in  general.  But  the  story,  with  all 
its  extravagant  absurdities,  was  written  in  such 
straightforward  style  that  it  was  read  for  mere 
entertainment.  And  so  it  has  held  its  place  to 
this  day. 

Many  minor  squibs  and  skits  were  issued  by 
this  terrible  master  of  ridicule.  When  the  learned 
Bobert  Boyle  attempted  to  combine  pious  reflec¬ 
tions  with  accounts  of  scientific  experiments,  Swift 
retorted  with  Meditations  on  a  Broomstick.  In 
his  Directions  for  Servants  and  Polite  Conver¬ 
sation  he  satirized  contemporary  manners.  Car¬ 
lyle’s  Sartor  Resartus  was  anticipated  in  some  of 
Swift’s  writings. 

The  death  of  Stella  and  the  loss  of  other  friends 
deepened  the  gloom  which  had  fallen  on  Swift’s 
sombre  spirit.  He  was  deprived  of  the  pleasure 
of  society  by  deafness.  He  had  forebodings  of 
insanity  which  were  to  be  realized.  Speaking  to 
Dr.  Young  of  a  noble  tree  whose  upper  branches 
were  withered,  he  said,  “I  shall  be  like  that  tree ; 
I  shall  die  at  the  top.”  In  1741  he  lost  his  reason, 
yet  he  lingered  four  years.  He  was  buried  in  St. 
Patrick’s  Cathedral,  ‘Dublin.  On  his  tomb  is  a 
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Latin  epitaph  composed  by  himself,  in  which  he 
speaks  of  resting  “where  fierce  indignation  can 
no  further  rend  his  heart.” 

In  his  epitaph  Swift  claimed  for  himself  the 
credit  of  having  been  a  fearless  vindicator  of  pop¬ 
ular  rights,  and  his  claim  must  be  admitted. 
While  he  shamefully  disgraced  his  profession,  and 
even  outraged  common  decency,  he  did  belabor 
unworthy  possessors  of  power.  His  Verses  on  the 
Death  of  Dr.  Swift  describe  in  a  satirical  yet 
truthful  way  how  that  event  and  his  own  character 
would  be  discussed  by  his  friends,  his  foes  and  his 
acquaintances.  His  fame  rests  on  his  masterly 
prose.  His  vocabulary  is  genuine  English,  free 
from  foreign  admixture. 

Arbuthnot. — Among  Swift’s  literary  associates 
was  the  witty,  good-natured  Dr.  John  Arbuthnot 
(1667-1735).  He  was  a  Scotch  physician  attached 
to  the  court.  He  was  probably  the  originator  of 
the  Memoirs  of  Martinus  Scriblerus,  a  satire  on 
the  abuses  of  learning,  to  yhich  his  friends  gladly 
contributed.  His  special  fame  is  based  on  The 
History  of  John  Bull ,  in  which  the  intrigues  and 
wars  of  that  time  are  laughably  caricatured.  The 
name  and  personal  character  of  John  Bull,  as 
typifying  England,  are  entirely  due  to  Arbuth- 
not’s  burlesque.  The  other  characters  are  Lewis 
Baboon  (France),  Hick  Frog  (Holland),  Lord 
Strutt  (Spain),  Squire  South  (Austria). 

Bolingbroke. — Another  member  of  that  bril¬ 
liant  society  was  Henry  St.  John,  Viscount  Boling- 
broke  (1678-1751).  While  in  his  prime  he  was 
an  active  statesman  and  brilliant  orator.  He  was 
Secretary  of  State  in  the  last  years  of  Queen  Anne, 
when  the  Tories  were  in  the  ascendancy.  In  1715 
he  was  impeached  for  high  treason  by  Sir  Bobert 
Walpole  and  driven  into  exile.  His  offence  was 
his  dealings  with  the  Stuart  Pretender.  He  be¬ 
came  Secretary  of  State  to  the  latter,  who  made 
him  an  Earl.  When  the  Pretender  invaded  Scot¬ 
land  against  his  advice,  Bolingbroke  gave  up  his 
place  and  turned  to  philosophy.  In  1723  he  was 
permitted  to  return  to  England  and  have  his  prop¬ 
erty  restored,  but  not  his  peerage.  He  had  much 
influence  on  the  poet  Pope  and  suggested  his  Essay 
on  Man.  Besides  contributions  to  periodicals,  he 
wrote  A  Dissertation  on  Parties  and  a  History  of 
England.  His  Philosophical  Writings  were  col¬ 
lected  and  published  in  1754. 

Alexander  Pope. — The  great  poet  of  this  so- 
called  Augustan  age  was  Alexander  Pope  (1688- 
1744).  By  him  the  vigor  and  majestic  regularity 
of  Dryden  were  3^et  more  highly  polished.  The 


age  was  critical  and  philosophical.  Human  nature 
as  seen  in  civilized  society  was  its  usual  theme. 
Satire,  social  and  political,  flourished.  The  best 
poetical  expression  of  its  spirit  and  tendencies  is 
found  in  the  works  of  Pope. 

He  was  born  in  London  of  a  Catholic  family, 
and  he  adhered  to  that  faith  through  his  life.  His 
body  was  dwarfish  and  deformed,  weak  and  sickly, 
so  that  he  was  once  compared  to  an  interrogation 
mark — “a  little  crooked  thing  that  asks  questions.” 
But  his  mind  was  precocious.  Beferring  to  his 
early  attempts  at  verse,  he  says: 

As  yet  a  child,  and  all  unknown  to  fame, 

I  lisped  in  numbers,  for  the  numbers  came. 

He  studied  and  imitated  the  verses  of  Dryden 
and  Spenser.  He  was  much  influenced  by  his 
friends.  Cynical  Swift  applauded  him  and  Boling¬ 
broke  became  his  counselor.  After  a  few  pastorals. 
Pope’s  reputation  was  fixed,  at  the  age  of  twenty, 
by  his  Essay  on  Criticism  (1711).  In  it  were 
arranged  the  rules  gathered  from  Horace  and 
Boileau  and  concisely  expressed.  It  is  the  source 
of  many  popular  quotations. 

The  masterpiece  of  his  writing  is  the  charming 
mock-heroic  poem,  The  Rape  of  the  LocJc.  It  was 
founded  on  an  incident  in  court-life.  The  gay 
Lord  Petre  had  cut  a  lock  of  hair  from  the  head 
of  Arabella  Fermor,  a  beautiful  maid  of  honor 
to  the  queen.  A  quarrel  had  ensued  between  their 
families.  Pope  attempted  to  quench  strife  by 
pleasantry,  but  is  said  to  have  failed.  But  he  did 
not  fail  to  enhance  his  own  reputation.  At  first 
the  poem  in  two  cantos  did  not  contain  any  super¬ 
natural  characters,  but  in  a  second  version,  en¬ 
larged  to  five  cantos,  Pope  brought  in  the  aid  of 
sylphs  and  gnomes,  and  thereby  heightened  the 
romantic  beauty  of  the  story. 

Pope,  who  in  several  instances  had  followed 
Dryden’s  example,  now  undertook  the  laborious 
task  of  translating  Homer,  as  his . predecessor  had 
done  Vergil.  The  Iliad  was  completed  in  1720. 
It  was  published  by  subscription  and  brought  the 
poet  £7,000.  The  Odyssey  appeared  five  years 
later,  but  half  of  this  was  done  by  the  assistance 
of  others.  The  translation  is,  in  general,  faithful, 
and  yet  it  is  far  from  giving  the  true  spirit  of 
the  original.  As  the  great  scholar,  Bentley,  said : 
“It  is  a  very  pretty  poem,  Mr.  Pope,  but  you  must 
not  call  it  Homer.”  It  has  been  wittily  suggested 
that  Dryden  and  Pope  ought  to  have  exchanged 
subjects  for  translation.  Pope’s  grace  and  finish 
would  have  happily  rendered  Vergil.  Drvden’s 
robust  dexterity  would  have  suited  the  grand  sim¬ 
plicity  of  Homer. 
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More  famous  still  is  Pope’s  poetical  rendering 
of  the  Epistle  of  Eloisa  to  Abelard,  one  of  the 
great  love  episodes  of  the  Middle  Ages.  Being 
now  able  to  adjust  his  style  of  living  to  his  own 
fancy,  Pope  removed  to  a  villa  at  Twickenham 
on  tlie  Thames.  Here  he  spent  the  remainder  of 
his  days  in  peaceful  comfort,  amusing  himself 
with  gardening  and  the  society  of  his  friends. 
His  edition  of  Shakespeare  in  1725  testified  his 
regard  for  the  dramatist,  but  did  not  do  much 
to  elucidate  his  work. 

After  some  prose  contributions  to  the  Memoirs 
j of  Martinus  Scriblerus,  Pope  returned  to  verse 
to  wreak  vengeance  on  the  poetasters  and  criti¬ 
casters  who  annoyed  and  envied  him.  The  result 
is  seen  in  The  Dunciad  (1729),  the  most  sweep¬ 
ing  and  powerful  satire  in  the  English  language. 
'The  story  runs  that  after  the  death  of  Shadwell, 
whom  Dryden  scored  in  his  MacFlechnoe ,  the 
throne  of  Dulness  was  vacant  until  the  aspirants 
ishould  decide  by  a  series  of  trials,  like  the  Olympic 
dames,  who  best  deserved  to  occupy  it.  In  the 
early  editions  the  palm  of  stupidity  was  awarded 
to  Theobald,  a  rival  editor  of  Shakespeare.  In 
the  later  (1743),  Theobald  was  degraded  and  the 
crown  was  given  to  Colley  Cibber,  an  actor  who 
had  been  made  Poet  Laureate.  The  entire  poem 
is  a  remarkable  exhibition  of  spiteful  genius. 

In  1731  Pope  undertook  an  imitation  of 
Horace’s  Epistles,  addressing  them  to  his  friends, 
Arbuthnot,  Bathurst  and  others.  They  are  charm¬ 
ing  reproductions  of  the  spirit  of  their  famous 
originals.  More  elaborate  were  his  four  epistles 
addressed  to  Bolingbroke  and  constituting  the 
famous  Essay  on  Man.  It  is  perhaps  the  best, 
certainly  the  most  elegant,  philosophical  poem  in 
the  English  language;  yet  it.  is  far  from  convinc¬ 
ing  by  its  arguments.  It  was  inspired  by  Boling- 
broke,  and  sets  forth  his  philosophy  in  a  plausible 
form.  Pope  afterward  returned  to  Horace,  and  in 
his  Imitations  adapted  the  ideas  of  the  Homan 
satirist  to  the  persons  and  vices  of  his  own  time. 
His  health  failed  and  he  had  lost  his  best  friends. 
He  died  in  May,  1744. 

Pope’s  Quarrel  with  Addison. — In  the  early  part 
of  his  career,  Pope  paid  deference  to  Addison,  then 
already  famous.  In  return  for  his  commendation 
of  the  Essay  on  Criticism ,,  Pope  sent  to  The  Spec¬ 
tator  his  Messiah,  a  beautiful  adaptation  of  Ver¬ 
gil’s  remarkable  eclogue,  Pollio.  But  later  Addi¬ 
son  irritated  the  sensitive  poet  by  criticisms. 
There  were  various  misunderstandings  and  polit¬ 
ical  divergence  when  Pope  went  over  to  the  Tories. 
Friends  tried  in  vain  to  close  the  widening  breach, 
though  occasional  compliments  passed  between 


them  in  public.  At  last  Pope  inserted  in  the 
Prologue  to  the  Satires  his  famous  censure  of 
Addison  under  the  name  Atticus.  Yet  when  com¬ 
pared  with  his  rancorous  attacks  on  others  it  is 
mild  and  dignified.  One  of  his  other  victims, 
stung  by  his  cruelty,  called  him  “the  wicked  wasp 
of  Twickenham.” 

There  has  been  much  controversy  as  to  Pope’s 
place  as  a  poet,  even  doubt  as  to  whether  he  was 
a  real  poet.  The  object  of  poetry  is  to  excite  the 
imagination  or  fancy  by  appropriate  thoughts 
clothed  in  rhythmical  language,  and  thus  gratify 
the  mind.  Though  Pope  did  not  soar  into  the 
pure  ether  of  the  imagination,  he  did  in  a  most 
lively  way  stir  the  fancy  and  give  exquisite  pleas¬ 
ure.  He  studied  and  practiced  the  laws  of  rhythm, 
and  by  example  and  precept  made  the  rhymed 
couplet  almost  the  standard  of  English  verse. 
Hundreds  of  writers,  striving  to  imitate  his 
manner,  produced  mean  and  contemptible  verse. 
But  their  master,  Pope,  has  been  justly  pronounced 
“the  poet  laureate  of  polite  life.” 

THE  BARON  CUTS  THE  FATAL  LOCK. 

(From  Tlie  Rape  of  the  Lock,  Canto  V.) 

Coffee  (which  makes  the  politician  wise. 

And  see  through  all  things  with  his  half-shut  eyes) 
Sent  up  in  vapors  to  the  Baron’s  brain 
New  stratagems  the  radiant  Lock  to  gain. 

Ah  cease,  rash  youth!  desist  ere  ’tis  too  late, 

Fear  the  just  gods,  and  think  of  Scylla’s  fate! 
Changed  to  a  bird  and  sent  to  flit  in  air, 

She  dearly  pays  for  Nisus’  injured  hair! 

But  when  to  mischief  mortals  bend  their  will. 
How  soon  they  find  fit  instruments  of  ill! 

Just  then  Clarissa  drew  with  tempting  grace 
A  two-edg’d  weapon  from  her  shining  case; 

So  ladies,  in  romance,  assist  their  knight. 

Present  the  spear,  and  arm  him  for  the  fight. 

He  takes  the  gift  with  reverence,  and  extends 
The  little  engine  on  his  fingers’  ends: 

This  just  behind  Belinda’s  neck  he  spread, 

As  o’er  the  fragrant  steams  she  bends  her  head. 
Swift  to  the  Lock  a  thousand  sprites  repair, 

A  thousand  wings,  by  turns,  blow  back  the  hair; 
And  thrice  they  twitch’d  the  diamond  in  her  ear; 
Thrice  she  look’d  back,  and  thrice  the  foe  drew  near. 
Just  in  that  instant  anxious  Ariel  sought 
The  close  recesses  of  the  virgin’s  thought. 

As  on  the  nosegay  in  her  breast  reclin’d, 

He  watch’d  th’  ideas  rising  in  her  mind, 

Sudden  he  view’d,  in  spite  of  all  her  art, 

An  earthly  lover  lurking  at  her  heart. 

Amaz’d,  confus’d,  he  found  his  power  expir’d. 
Resign’d  to  fate,  and  with  a  sigh  retir’d. 

The  Peer  now  spreads  the  glittering  forfex  wide, 

T’  inclose  the  Lock;  now  joins  it,  to  divide. 

E’en  then,  before  the  fatal  engine  clos’d, 

A  wretched  sylph  too  fondly  interpos’d; 

Fate  urg’d  the  shears,  and  cut  the  sylph  in  twain 
(But  airy  substance  soon  unites  again) ; 

The  meeting  points  the  sacred  hair  dissever 
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From  the  fair  head  for  ever  and  for  ever! 

Then  flash’d  the  living  lightning  from  her  eyes, 
And  screams  of  horror  rend  the  affrighted  skies. 
Not  louder  shrieks  to  pitying  heaven  are  cast, 
When  husbands  or  when  lapdogs  breathe  their  last! 
Or  when  rich  china  vessels,  fall’n  from  high, 

In  glittering  dust  and  painted  fragments  lie! 

“Let  wreaths  of  triumph  now  my  temples  twine 
(The  victor  cried),  the  glorious  prize  is  mine! 
While  fish  in  streams,  or  birds  delight  in  air, 

Or  in  a  coach-and-six  the  British  fair, 

While  nymphs  take  treats,  or  assignations  give, 

So  long  my  honor,  name,  and  praise  shall  live!'’ 


ATTICUS  (ADDISON). 

(From  The  Prologue  to  the  Satires.) 

Peace  to  all  such!  But  were  there  one  whose  fires 
True  genius  kindles,  and  fair  fame  inspires; 

Blest  with  each  talent  and  each  art  to  please, 

And  born  to  write,  converse,  and  live  with  ease; 
Should  such  a  man,  too  fond  to  rule  alone, 

Bear  like  the  Turk  no  brother  near  the  throne. 

View  him  with  scornful,  yet  with  jealous  eyes. 

And  hate  for  arts  that  caus’d  himself  to  rise; 

Damn  with  faint  praise,  assent  with  civil  leer, 

And  without  sneering  teach  the  rest  to  sneer; 

Willing  to  wound  and  yet  afraid  to  strike, 

Just  hint  a  fault  and  hesitate  dislike; 

Alike  reserv’d  to  blame,  or  to  commend, 

A  timorous  foe  and  a  suspicious  friend; 

Dreading  e’en  fools,  by  flatterers  besieg’d, 

And  so  obliging,  that  he  ne’er  oblig’d; 

Like  Cato,  give  his  little  senate  laws. 

And  sit  attentive  to  his  own  applause; 

While  wits  and  templars  every  sentence  raise. 

And  wonder  with  a  foolish  face  of  praise - 

Who  but  must  laugh,  if  such  a  man  there  be? 

Who  wou1'"  not  weep,  if  Atticus  were  he? 

Gay  and  Prior. — Around  Pope  there  were  minor 
poets  worthy  of  mention.  Among  them  was  good- 
natured  John  Gay  (1688-1732).  Pope  describes 
him  as 

Of  manners  gentle,  of  affections  mild. 

In  wit  a  man,  simplicity  a  child. 

He  had  been  apprenticed  to  a  tradesman,  but 
turned  to  a  literary  career.  He  secured  the  patron¬ 
age  of  a  duchess,  who  treated  him  as  a  pet  lap- 
dog.  He  parodied  Namby-Pamby  Phillips’s  Pas¬ 
torals,  and  in  his  Trivia,  or  the  Art  of  Walking 
in  the  Streets  of  London,  gives  curious  details  of 
city  life.  His  Fables,  written  in  easy  verse,  hardly 
rival  La  Fontaine’s  French.  His  Beggars’  Opera 
was  a  satire  on  the  Italian  Opera,  recently  intro¬ 
duced.  It  captivated  the  public  and  proved  most 
remunerative  to  poet  and  manager. 

Matthew  Prior  (1664-1721)  was  a  man  of  more 
dignified  position,  a  diplomat  as  well  as  a  poet. 
He  first  attracted  attention  by  a  parody  on  Dry- 
den’s  Hind  and  Panther.  At  first  a  Whig,  he 


went  over  to  the  Tories,  and  when  they  lost  power 
the  poet  was  imprisoned  for  two  years  on  a  charge 
of  high  treason.  He  wrote  in  eight-syllable  verse 
two  long  and  thoughtful  poems — Alma  and  Sol¬ 
omon — the  former  metaphysical,  the  latter  scrip¬ 
tural.  But  he  is  better  known  by  .his  love-songs 
and  the  ballad  of  Henry  and  Emma. 

Edward  Young  (1681-1765)  tried  long  to  ob¬ 
tain  a  suitable  position  in  public  service.  At  the 
age  of  fifty  he  took  orders  and  was  made  chaplain 
to  George  II.  His  first  poetical  work  was  a  satire 
on  The  Love  of  Fame  the  Universal  Passion.  The 
next  was  The  Night  Thoughts,  a  long,  solemn, 
blank-verse  poem  in  nine  books,  containing  medi¬ 
tations  on  life,  death  and  immortality.  Some  of 
its  epigrammatic  sentences  have  become  familiar 
proverbs,  as  “Procrastination  is  the  thief  of  time.”' 

The  Rise  of  the  English  Novel. — To  this  period 
belong  the  first  great  English  novelists.  There 
had  been,  in  Elizabeth’s  time,  long  romances,  such 
as  Sidney’s  Arcadia  and  short  stories  of  adventure, 
but  it  remained  for  the  eighteenth  century  to  de¬ 
velop  the  use  of  fictitious  narrative  in  prose  to 
exhibit  the  passions,  characters  and  incidents  of 
real  life,  and  connect  them  with  a  plot. 

Daniel  Defoe  (1661-1731),  if  not  the  founder, 
was  the  harbinger  of  the  English  novel.  The  son 
of  a  London  butcher,  he  was  a  busy  tradesman, 
not  always  successful  in  business,  but  ever  ready 
to  advise  other  people.  In  numerous  pamphlets 
he  urged,  private  and  general  reforms.  A  thor¬ 
ough-going  Protestant,  he  was  fined  and  impris¬ 
oned  for  his  radical  opinions.  In  The  True-born 
Englishman  he  used  rough  rhyme  to  defend 
William  of  Orange  and  the  Dutch  against  public 
prejudice.  In  The  Shortest  Way  with  the  Dis¬ 
senters  he  ironically  proposed  to  hang  their  min¬ 
isters  and  banish  the  people.  The  House  of  Com¬ 
mons  condemned  the  pamphlet  as  a  libel,  and  sen¬ 
tenced  the  author  to  stand  in  the  pillory,  hut  the 
people  adorned  it  with  flowers.  He  replied  with 
an  Ode  to  the  Pillory.  His  Review  added  to  the 
news  political  comments,  and  thus  gave  the  hint 
for  Steele’s  Tatler.  In  1719  Defoe  published  the 
first  part  of  Robinson  Crusoe,  getting  the  notion 
from  Alexander  Selkirk’s  sojourn  on  an  island 
in  the  Pacific.  The  simple  narrative  of  the  ship¬ 
wrecked  voyager  and  his  commencement  of  a  new 
life  on  a  remote  island  strongly  impressed  public- 
imagination.  The  realistic  character  of  the  work 
brought  it  home  to  everyone.  The  same  power  of 
relating  imaginary  events  so  as  to  seem  true  was 
shown  in  The  Memoirs  of  a  Cavalier  and  A 
Journal  of  the  Great  Plague  in  London.  In  the 
latter  the  dreadful  incidents  are  rendered  terribly 
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appalling.  A  remarkable  variety  of  autobiographic 
fiction  was  poured  forth.  Its  success  was  partly 
due  to  the  fact  that  the  stage  had  lost  its  hold 
on  the  public,  while  the  number  of  readers  was 
steadily  increasing.  Defoe  was  an  active  partisan 
journalist,  and  it  is  a  strange  fact  that  he  was 
employed  by  the  Government  to  answer  in  their 
organs  the  very  articles  that  he  was  issuing  anony¬ 
mously  in  other  newspapers. 

Samuel  Richardson. — Most  historians  give  the 
credit  of  the  invention  of  the  modern  novel  to 
Samuel  Richardson  (1689-1761).  He  had  been 
a  printer’s  apprentice,  became  expert,  was  ad¬ 
mitted  to  a  partnership  and  eventually  head  of 
a  prosperous  business.  He  was  a  fluent  letter- 
writer,  and  a  London  publisher,  wishing  to  pre¬ 
pare  a  series  of  model  letters  for  persons  of  little 
education,  applied  to  him.  He  conceived  the 
happy  idea  of  connecting  the  letters  by  making 
them  tell  a  story.  The  result  was  Pamela ,  or 
Virtue  Rewarded.  The  heroine  is  a  poor,  innocent 
country  girl  taken  into  the  service  of  a  rich  gen¬ 
tleman.  She  relates  how  she  gradually  discovered 
and  steadily  resisted  the  wicked  designs  of  her 
master.  This  long-drawn-out  romance  of  real  life 
captivated  the  reading  public  of  all  classes.  It* 
became  the  fashionable  topic  and  was  gravely 
commended  from  the  pulpit.  Richardson  was  sur¬ 
prised  to  find  himself  famous,  but  he  stuck  to  his 
business  and  eventually  became  printer  to  the 
king.  Yet  he  also  advanced  steadily  in  the  new 
path  which  he  had  broken.  Clarissa  Harlow e 
(1748)  and  Sir  Charles  Grandison  (1753)  had 
a  popularity  equal  to  that  of  his  first  venture. 
But  while  the  author  enjo}red  the  flattery  of  ad¬ 
miring  friends,  especially  women,  he  was  annoyed 
by  the  severe,  unsparing  criticism  which  the  same 
works  evoked.  His  Letters  have  been  preserved 
and  published,  revealing  the  varied  experience  his 
sensitive  nature  had  to  undergo.  Clarissa  Harlowe 
is  the  tragical  story  of  an  innocent  lady  who  falls 
a  victim  to  the  profligacy  of  the  accomplished 
villain,  Richard  Lovelace.  Sir  Charles  Grandison 
shows  the  ideal  Christian  gentleman,  polished  and 
virtuous.  The  reader  of  the  present  day  finds 
these  stories  frightfully  long,  yet  if  he  overcomes 
the  reluctance  to  peruse  them,  he  finds  the  mind 
gradually  yielding  to  the  almost  irresistible  attrac¬ 
tion  of  the  slow-moving  narrative. 

Henry  Fielding. — In  utter  contrast  to  the  sober, 
religious  printer  was  the  gay,  extravagant  bank¬ 
rupt  gentleman,  Henry  Fielding  (1707-1754). 
Thrown  on  his  own  resources  at  the  age  of  twenty, 
he  wrote  comedies  for  the  stage  and  articles  for 
the  newspapers.  He  married  a  worthy  wife  and 


wasted  her  fortune  in  speculation.  He  studied 
law  and  failed  at  the  bar.  He  published  many 
political  pamphlets.  At  last  he  made  a  great  hit 
by  his  story  of  Joseph  Andrews  (1747),  in  which 
he  ridiculed  the  timid  morality  and  excessive  sen¬ 
timentalism  of  Pamela.  In  the  latter  story  the 
lord  whose  vicious  attempts  were  overcome  by 
Pamela’s  firm  virtue  was  called  simply  Lord  B. 
Fielding  represents  Joseph  Andrews  as  Pamela’s 
brother,  and  Lord  B.’s  name  is  given  in  full  as 
Booby.  The  most  pleasing  character  is  the  eccen¬ 
tric  Parson  Adams,  who  combines  learning,  sim¬ 
plicity  and  courage  in  a  whimsical  way.  The  work 
has  other  well-drawn  characters,  and  its  tendency 
is  more  in  behalf  of  virtue  than  might  be  expected. 
In  The  Life  of  Jonathan  Wild  the  Great  Fielding 
portrayed  a  determined  scoundrel  as  if  he  fully 
admired  him.  But  his  masterpiece  is  the  powerful 
story  of  Tom  Jones,  which  comprises  a  series  of 
surprising  events  leading  to  an  inevitable  catas¬ 
trophe.  In  it  ludicrous  incidents  are  wonderfully 
combined  with  philosophic  insight  into  character. 
Unfortunately,  these  are  mingled  with  coarseness 
and  vulgarity.  Some  of  this  he  may  have  learned 
from  the  revelations  of  low  life  in  his  office  as  a 
police  magistrate,  but  it  seems  to  express  his  own 
inclination  and  delight.  The  story  of  Amelia  was 
intended  as  an  expression  of  repentance  for  the 
sins  and  follies,  and  as  a  tribute  to  his  wife’s  virtue. 
His  health  had  been  broken  by  his  labors  and  ex¬ 
cesses,  and  he  sailed  to  Lisbon  for  relief,  but  died 
there  in  a  few  months. 

Fielding’s  stories  have  been  highly  relished  by 
Englishmen  as  true  pictures  of  the  national  life, 
with  all  its  faults  and  eccentricities.  Even  so 
great  a  moralist  as  Dr.  Johnson  gave  his  warm 
approval  to  Tom  Jones.  All  English  critics  con¬ 
spire  in  uniform  praise,  excusing  certain  scenes 
as  due  to  a  low  tone  of  morality  now  happily  past, 
while  Americans  are  astonished  at  much  of  its 
coarseness  and  vileness,  as  being  unfit  for  decent 
readers. 

Smollett. — The  third  of  the  great  novelists  of 
the  eighteenth  century  was  Tobias  Smollett  (1721- 
1771)  ,  a  Scotchman  who  had  studied  medicine  and 
served  as  a  ship’s  surgeon.  He  early  wrote  poems 
and  plays,  but  had  his  first  success  with  the  story 
of  Roderick  Random  (1748),  largely  drawn  from 
his  own  experience.  Its  popularity  helped  to 
establish  the  new  form  of  fiction.  Next  came 
Peregrine  Pickle  (1751),  full  of  hearty  fun,  then 
a  free  translation  of  Don  Quixote.  Smollett  be¬ 
came  editor  of  the  Critical  Review,  compiled  a  big 
History  of  England  and  was  sent  to  prison  for 
libel.  Here  he  wrote  The  Adventures  of  Sir 


LATTER  HALF  OF  THE  EIGHTEENTH  CENTURY. 


1299 


Lancelot  Greaves,  in  imitation  of  Don  Quixote. 
His  last  work,  The  Expedition  of  Humphrey 
Clinker,  is  his  best.  It  depicts  both  English  and 
Scotch  characters  with  fidelity.  He  died  while 
traveling  in  Italy.  Smollett’s  stories  abound  in 
odd  characters  and  laughable  adventures,  but  are 
often  too  coarse  for  more  modern  readers. 

Thomson. — The  genius  of  Pope  established  the 
rhyming  couplet  as  the  standard  form  of  English 
poetry  for  more  than  a  century.  Yet  there  were 
some  who  preferred  and  practiced  other  modes. 
None  was  more  successful  than  the  Scotch  James 
Thomson  (1700-1748).  He  was  the  son  of  a  Pres¬ 
byterian  minister  and  was  brought  up  in  the  beau¬ 
tiful  valley  of  the  Tweed.  He  early  displayed 
poetic  talent,  but  when  he  went  to  Edinburgh  to 
study  theology  and  versified  a  Psalm  too  freely  he 
was  warned  that  a  minister  should  restrain  his  im¬ 
agination  if  he  wished  to  be  useful.  The  poetic 
bent  was  too  strong  and  the  lad  therefore  went  to 
London,  where  he  was  employed  as  a  private  tutor 
until  he  was  able  to  bring  out  his  first  poem, 
Winter,  in  1726.  So  great  was  the  success  of  this 
fresh  description  of  nature  in  her  sterner  mood 
that  he  was  encouraged  to  go  on  to  depict  the 
other  seasons.  It  is  to  Pope’s  credit  that  he 
showed  no  jealousy  of  this  sturdy  Scotchman,  who 
carried  his  readers  away  from  the  closeness  of 
cities  and  artificial  life  of  courts  to  the  broad  ex¬ 
panse  and  sweeping  breezes  of  the  open  country. 
Pope  kindly  lent  his  practiced  hand  in  correcting 
some  passages  of  the  younger  poet’s  first  draught. 
The  Seasons  was  published  by  subscription  in 
1730,  and  has  ever  since  been  a  classic  and  favor¬ 
ite  with  lovers  of  genuine  pqetry.  After  traveling 
on  the  Continent,  Thomson  issued  a  new  poem  on 
Liberty ,  and  by  it  obtained  a  pension  of  £100, 
after  losing  a  sinecure  court  clerkship.  He  com¬ 
posed  some  tragedies  which  had  moderate  success. 
In  the  masque  Alfred  he  was  assisted  by  his  friend 
and  fellow-countryman,  David  Mallet.  An  ode 
from  it  has  become  the  British  national  song — ■ 
Rule  Britannia.  Thomson  was  appointed  sur¬ 
veyor-general  of  the  Leeward  Islands,  hut  was  al¬ 
lowed  to  perform  the  duties  by  deputy,  while  he 
lived  in  a  handsome  retreat  at  the  Kew  Lane. 
Here  he  composed  his  last  and  most  artistic  pro¬ 
duction,  The  Castle  of  Indolence,  in  the  Spen¬ 
serian  stanza.  It  was  an  allegory  and  the  poet 
and  his  friends  were  depicted  as  inmates  of  the 
castle.  A  single  stanza  from  this  elegant  poem 
will  give  a  faint  idea  of  its  beauty: 

I  care  not,  Fortune,  what  you  me  deny, 

You  cannot  rob  me  of  free  Nature’s  grace. 


You  cannot  shut  the  windows  of  the  sky 

Through  which  Aurora  shows  her  brightening  face; 

You  cannot  bar  my  constant  feet  to  trace 
The  woods  and  lawns  by  living  streams  at  eve. 

Let  health  my  nerves  and  finer  fibres  brace, 

And  I  their  toys  to  the  great  children  leave; 

Of  fancy,  reason,  virtue,  naught  can  me  bereave. 

In  person  Thomson  was  gross;  in  habit  indolent; 
he  was  pampered  with  pensions,  and  yet  his  pal¬ 
pable  faults  may  be  forgiven  for  his  original  ex¬ 
quisite  contributions  to  literature.  He  made  the 
love  and  description  of  nature  popular. 

RULE  BRITANNIA. 

(From  Alfred,  a  Masque.) 

When  Britain  first,  at  Heaven’s  command, 

Arose  from  out  the  azure  main, 

This  was  the  charter  of  the  land, 

And  guardian  angels  sang  this  strain: 

Rule,  Britannia,  rule  the  waves! 

Britons  never  will  be  slaves! 

The  nations  not  so  blest  as  thee, 

Must  in  their  turns  to  tyrants  fall, 

Whilst  thou  shalt  flourish  great  and  free. 

The  dread  and  envy  of  them  all. 

Still  more  majestic  shalt  thou  rise, 

More  dreadful  from  each  foreign  stroke; 

As  the  loud  blast  that  tears  the  skies 
Serves  but  to  root  thy  native  oak. 

Thee  haughty  tyrants  ne’er  shall  tame; 

All  their  attempts  to  bend  thee  down 

Will  but  arouse  thy  generous  flame, 

But  work  their  woe  and  thy  renown. 

To  thee  belongs  the  rural  reign; 

Thy  cities  shall  with  commerce  shine; 

And  thine  shall  be  the  subject  main. 

And  every  shore  it  circles  thine. 

The  Muses,  still  with  freedom  found, 

Shall  to  thy  happy  coast  repair; 

Blest  isle,  with  matchless  beauty  crowned. 

And  manly  hearts  to  guard  the  fair! 


CHAPTER  VII. 

Latter  Half  of  the  Eighteenth  Century. 

A.  D.  1750 — 1800. 

George  II,  who  liked  fighting  and  drinking  bet¬ 
ter  than  books,  continued  to  reign  till  1760. 
But  the  middle  of  the  century  more  exactly  marks 
a  change  in  English  literature.  In  the  first  half 
the  drama  had  steadily  declined  till  it  had  ceased 
to  be  of  any  literary  importance.  In  its  place 
arose  first  the  periodical  essay,  which  continued 
to  flourish  throughout  the  entire  century;  and 
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secondly  the  novel,  which,  after  a  promising  out¬ 
burst  for  a  decade  or  more,  strangely  lingered  and 
dwindled  until  reanimated  in  the  nineteenth 
century  by  the  potent  genius  of  Sir  Walter  Scott. 

George  III  was  an  honest,  well-meaning,  God¬ 
fearing  man,  earnestly  trying  to  do  his  duty  in 
the  station  in  which  God  had  placed  him,  to  be  an 
English  king.  He  did  not  seek  to  be  an  absolute 
monarch,  as  did  the  Stuarts.  He  accepted  the 
constitutional  limitations  as  he  understood  them. 
But  he  wished  to  rule,  to  direct  the  course  of  af¬ 
fairs  in  his  own  way.  It  was  not  merely  the  action 
of  Parliament,  it  was  the  stubborn  insistence  of 
the  king  that  drove  the  American  colonies  into 
rebellion.  The  Declaration  of  Independence 
bristles  with  charges  of  wrong-doing  and  misrule 
by  the  king.  It  was  hard  for  this  sovereign, 
righteous  in  intention,  to  admit  his  course  wrong 
in  action.  Yet  he  was  compelled  to  do  so,  and  to 
pay  the  penalty  even  to  the  loss  of  a  large  part  of 
his  dominions.  In  his  private  life  he  was  a  man 
of  exemplary  virtue,  strictly  religious,  faithful  to 
his  wife,  and  he  kept  his  court  well  regulated. 
He  was  economical,  yet  not  penurious.  He  col¬ 
lected  a  fine  library,  which  his  son  presented  to 
the  British  Museum.  The  taste  and  example  of 
this  thorough,  truth-loving  Englishman  had  good 
effect  upon  the  literature  of  his  time.  They 
tended  to  redeem  it  from  the  indecency  into  which 
it  had  fallen  through  evil  influence  from  France. 

Samuel  Johnson. — The  most  prominent  literary 
figure  of  this  period  was  Dr.  Samuel  Johnson 
(1709-1784).  By  genuine  merit,  strenuous  exer¬ 
tion  and  dogged  perseverance,  in  spite  of  poverty, 
bodily  infirmities,  and  proneness  to  melancholy,  he 
rose  to  be  the  acknowledged  sovereign  of  the  lit¬ 
erary  world.  His  father  was  a  poor  bookseller  at 
Lichfield,  yet  managed  to  send  his  bright  son  to 
Oxford.  Though  Samuel  was  prevented  from 
graduating,  he  had  become  thoroughly  imbued 
with  classical  learning.  He  married  a  wife  much 
older  than  himself,  and  with  the  aid  of  a  legacy 
took  a  large  house  and  opened  a  school.  Only 
three  pupils  came.  In  1727,  with  one  of  these 
pupils,  little  David  Garrick,  he  made  his  way  to 
London.  There  he  became  a  literary  hack,  doing 
all  kinds  of  work,  and  contributing  regularly  to 
the  Gentleman  s  Magazine.  At  that  time  it  was 
against  the  law  to  report  the  debates  in  Parlia¬ 
ment,  but  none  the  less  it  was  done  under  feigned 
names  in  an  imaginary  kingdom.  Johnson  used 
his  talent  in  this  way,  and  being  an  ardent  Tory, 
made  sure  that  the  Whig  dogs  got  the  worst  of  the 
contest. 

Johnson’s  rising  reputation  was  enhanced  by  his 


London,  a  poetical  paraphrase  of  Juvenal’s  Satire 
on  Borne.  To  this  he  afterwards  joined  another 
imitative  poem  on  The  Vanity  of  Human  Wishes. 
As  instances  of  disappointed  ambition  Johnson 
chose  from  modern  history  Wolsey  and  Charles 
XII,  strikingly  appropriate  substitutes  for  Juve¬ 
nal’s  Sejanus  and  Hannibal.  In  his  days  of  want 
Johnson  had  been  thrown  in  the  company  of 
Bichard  Savage,  a  man  of  talent  despite  his  irregu¬ 
lar  habits  and  his  unfounded  pretences  to  noble 
birth.  Full  of  sympathy  for  his  misfortunes,  John¬ 
son  wrote  a  pathetic  biography  of  his  comrade. 

In  1747  Johnson  undertook  the  preparation  of 
his  great  Dictionary  of  the  English  Language , 
promising  to  complete  it  in  three  years.  But 
though  he  labored  arduously,  the  task  required  more 
than  seven  years.  Heretofore  dictionaries  had 
contained  merely  explanations  of  hard  words. 
Johnson  made  his  work  a  storehouse  of  the  actual 
usage  of  words,  supporting  his  definitions  by  ap¬ 
posite  quotations  from  standard  authors.  He  en¬ 
deavored  to  trace  the  historic  development  of 
each  word,  but  he  failed  in  the  etymologies,  be¬ 
cause  at  that  time  the  study  of  Early  English  or 
Anglo-Saxon  was  entirely  neglected.  Great,  how¬ 
ever,  was  the  richly  deserved  success  of  his 
prodigious  monumental  work.  The  forty  Im¬ 
mortals  of  the  French  Academy  had  spent  forty 
years  on  a  similar  work  for  their  native  language. 
The  courageous  English  scholar  had  beaten  them 
on  their  own  chosen  field.  The  University  of 
Oxford  bestowed  on  her  worthy  son  her  Bighest 
honor  in  giving  him  the  degree  of  LL.D.  Other 
awards  awaited  the  learned  compiler.  Posterity 
has  crowned  his  fame.  All  later  dictionaries,  how¬ 
ever  enlarged  and  improved,  are  erected  on  the 
basis  which  Johnson  laid. 

The  Fall  of  Patronage. — The  polite  Lord  Ches¬ 
terfield,  who  had  neglected  Johnson  when  in  need, 
at  last,  when  the  work  was  approaching  comple¬ 
tion,  offered  to  patronize  it ;  but  the  sturdy  doctor, 
in  a  spirited  letter  which  has  become  famous,  de¬ 
clined  the  nobleman’s  tardy  recognition.  In  fact 
it  was  in  this  period  that  authors,  as  a  rule,  ceased 
to  depend  on  the  patronage  of  kings  and  noblemen 
for  support  and  encouragement  in  their  labors. 
Henceforth  they  turned  for  remuneration  to  the 
appreciative  reading  public.  The  periodical  essay 
had  contributed  to  bring  about  this  change. 
Johnson,  following  the  custom  established  by 
Steele  and  Addison,  founded  and  carried  on  alone 
two  periodicals,  strangely  named  The  Rambler  and 
The  Idler.  But  his  dignified  and  weighty  com¬ 
ments  on  human  life  are  less  acceptable  than  the 
light  and  graceful  pleasantry  of  The  Spectator. 
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It  is  his  style  in  these  that  has  been  censured  by 
critics ;  and  the  language,  too  heavily  weighted  with 
Latin  derivatives,  has  been  called  “ Johnsonese.” 
The  dauntless  author,  encumbered  with  his  heavy 
armor,  strove  also  to  enter  the  domain  of  fiction 
in  his  Rasselas:  But  he  gave  little  probability  to 
the  Abyssinian  tale,  which  was  rather  a  series  of 
dialogues  and  reflections  on  moral  and  social 
topics  than  a  recital  of  adventures  or  exhibition  of 
characters. 

When  George  III  succeeded  to  the  throne  the 
English  government  began  again  to  show  favor  to 
literature.  Johnson,  who  had  even  in  his  defini¬ 
tion  of  the  word  “pension”  denounced  the  practice 
as  pernicious,  now  being  older  and  probably  wiser, 
accepted  a  pension  of  £300.  It  was  at  this  period 
that  the  Scotchman  Boswell  entered  into  the  life 
that  he  was  to  enshrine  for  future  generations. 
James  Boswell  (1740-1795)  was,  indeed,  a  vain 
and  meddlesome  coxcomb,  but  he  had  the  wit  to 
perceive  the  high  value  of  Johnson’s  conversation, 
and  the  faculty  of  so  recording  it,  with  its  ac¬ 
cessories,  as  to  transmit  to  posterity  a  life-like 
portrait  of  the  sage  and  an  admirable  picture  of  the 
brilliant  society  gathered  around  him.  In  1773 
Boswell  induced  his  revered  doctor  to  make  a 
journey  with  him  to  the  Hebrides,  then  as  remote 
as  South  Africa  is  to-day.  Both  travelers  have 
given  narratives  of  the  expedition,  and  it  is  inter¬ 
esting  to  compare  their  versions;  but  it  is  even 
more  instructive  to  examine  Johnson’s  original 
letters  to  Mrs.  Thrale,  on  which  his  published 
work  was  founded,  and  observe  the  transformation 
from  the  familiar  style  to  the  more  pompous. 
Mrs.  Thrale  was  the  wife  of  a  wealthy  brewer,  and 
took  delight  in  intellectual  society.  In  company 
with  them  Johnson  visited  Paris  and  various  parts 
of  England. 

Johnson’s  last  important  work  was  his  Lives  of 
the  Poets  (1781).  He  had  been  requested  to  write 
a  preface  for  a  new  edition  of  the  English  poets 
and  a  brief  biographical  sketch  of  each.  But  the 
sketches  expanded  into  a  volume,  much  of  which  is 
now  considered  his  best  prose  writing.  As  a 
critical  work  it  is  of  unequal  merit.  Johnson, 
swajTd  by  his  prejudices,  disparaged  Milton  and 
Thomson,  and  gave  unstinted  praise  to  Pope  and 
Cowley.  After  suffering  for  two  years  from 
dropsy,  Johnson  died  in  December,  1784.  He  was 
buried  in  Westminster  Abbey. 

Dr.  Johnson  was  the  representative  man  of 
letters  of  his  period.  From  the  humblest  begin¬ 
ning,  as  a  bookseller’s  hack,  he  had  slowly  forced  his 
way  to  be  the  “Great  Cham”  of  the  literary  world 
of  London.  He  retained  to  the  last  many  marks 


of  his  low  origin.  He  was  dirty,  slovenly,  scarred 
with  small-pox,  ill-mannered,  and  yet  on  occa¬ 
sions  he  spoke  and  acted  with  great  dignity.  He 
was  short-sighted  and  afflicted  with  some  twitching 
nervous  disease.  But  he  was  resolute,  independent 
and  outspoken.  He  was  deeply  religious,  and  en¬ 
forced  respect  for  religion  even  on  scoffers.  He 
was  truly  generous,  and  after  the  death  of  his 
wife  maintained  a  curious  household  of  needy  de¬ 
pendents.  He  is  better  known  by  Boswell’s 
biography  than  by  his  own  writings. 

CARDINAL  WOLSEY. 

(From  The  Vanity  of  Human  Wishes.) 

In  full-blown  dignity,  see  Wolsey  stand, 

Law  in  his  voice,  and  fortune  in  his  hand: 

To  him  the  church,  the  realm,  their  powers  consign; 
Through  him  the  rays  of  regal  bounty  shine; 
Turned  by  his  nod  the  stream  of  honor  flows, 

His  smile  alone  security  bestows: 

Still  to  new  heights  his  restless  wishes  tower; 

Claim  leads  to  claim,  and  power  advances-power; 
Till  conquest  unresisted  ceased  to  please. 

And  rights  submitted  left  him  none  to  seize. 

At  length  his  sovereign  frowns — the  train  of  state 
Mark  the  keen  glance,  and  watch  the  sign  to  hate: 
Where’er  he  turns  he  meets  a  stranger’s  eye, 

His  suppliants  scorn  him,  and  his  followers  fly; 
Now  drops  at  once  the  pride  of  awrful  state, 

The  golden  canopy,  the  glittering  plate, 

The  regal  palace,  the  luxurious  board, 

The  liveried  army  and  the  menial  horde. 

With  age,  with  cares,  with  maladies  oppressed, 

He  seeks  the  refuge  of  monastic  rest. 

Grief  aids  disease,  remembered  folly  stings. 

And  his  last  sighs  reproach  the  faith  of  kings. 

Speak  thou,  whose  thoughts  at  humble  peace  repine, 
Shall  Wolsey’s  wealth,  with  Wolsey’s  end,  be  thine? 
Or  liv’st  thou  now,  with  safer  pride  content, 

The  wisest  justice  on  the  banks  of  Trent? 

For  why  did  Wolsey,  near  the  steeps  of  fate, 

On  weak  foundations  raise  the  enormous  weight! 
Why,  but  to  sink  beneath  misfortune’s  blow, 

With  louder  ruin  to  the  gulfs  below. 

VENAL  PRAISE. 

(From  The  Rambler.) 

No  man  can  observe  without  indignation  on  what 
names,  both  of  ancient  and  modern  times,  the  utmost 
exuberance  of  praise  has  been  lavished,  and  by  what 
hands  it  has  been  bestowed.  It  has  never  yet  been 
found  that  the  tyrant,  the  plunderer,  the  oppressor, 
the  most  hateful  of  the  hateful,  the  most  profligate  of 
the  profligate,  have  been  denied  any  celebrations 
which  they  were  willing  to  purchase;  or  that  wicked¬ 
ness  and  folly  have  not  found  correspondent  flatterers 
through  all  their  subordinations,  except  when  they 
have  been  associated  with  avarice  and  poverty,  and 
have  wanted  either  inclination  or  ability  to  hire  a 
panegyrist.  As  there  is  no  character  so  deformed  as 
to  fright  away  from  it  the  prostitutes  of  praise,  there 
is  no  degree  of  encomiastic  veneration  which  pride 
has  refused.  The  emperors  of  Rome  suffered  them¬ 
selves  to  be  worshiped  in  their  lives  with  altars  and 
sacrifices ;  and  in  an  age  more  enlightened  the  terms 
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peculiar  to  the  praise  and  worship  of  the  Supreme 
Being  have  been  applied  to  wretches  whom  it  was 
the  reproach  of  humanity  to  number  among  men; 
and  whom  nothing  but  riches  or  power  hindered 
those  that  read  or  wrote  their  deification  from  hunt¬ 
ing  into  the  toils  of  justice  as  disturbers  of  the  peace 
of  nature. 

DR.  JOHNSON'S  LETTER  TO  THE  EARL  OF 
CHESTERFIELD. 

t  February  7,  1755. 

My  Lord:  I  have  been  lately  informed,  by  the  pro¬ 
prietor  of  “The  World,”  that  two  papers,  in  which 
my  Dictionary  is  recommended  to  the  public,  were 
written  by  your  lordship.  To  be  so  distinguished  is 
an  honor,  which,  being  very  little  accustomed  to 
favors  from  the  great,  I  know  not  well  how  to  re¬ 
ceive,  or  in  what  terms  to  acknowledge. 

When,  upon  some  slight  encouragement,  I  first  vis¬ 
ited  your  lordship,  I  was  overpowered,  like  the  rest 
of  mankind,  by  the  enchantment  of  your  address,  and 
could  not  forbear  to  wish  that  I  might  boast  myself 
he  vainqueur  du  vainqueur  de  la  terre — that  I  might  ob¬ 
tain  that  regard  for  which  I  saw  the  world  contend¬ 
ing;  but  I  found  my  attendance  so  little  encouraged, 
that  neither  pride  nor  modesty  would  suffer  me  to 
continue  it.  When  I  had  once  addressed  your  lord- 
ship  in  public,  I  had  exhausted  all  the  art  of  pleasing 
which  a  retired  and  uncourtly  scholar  can  possess.  I 
had  done  all  that  I  could;  and  no  man  is  well  pleased 
to  have  his  all  neglected,  be  it  ever  so  little. 

Seven  years,  my  lord,  have  now  past,  since  I 
waited  in  your  outward  rooms,  or  was  repulsed  from 
your  door;  during  which  time  I  have  been  pushing 
on  my  work  through  difficulties,  of  which  it  is  useless 
to  complain,  and  have  brought  it,  at  last,  to  the  verge 
of  publication,  without  one  act  of  assistance,  one 
word  of  encouragement,  or  one  smile  of  favor.  Such 
treatment  I  did  not  expect,  for  I  never  had  a  patron 
before. 

The  shepherd  in  Virgil  grew  at  least  acquainted 
with  Love,  and  found  him  a  native  of  the  rocks. 

Is  not  a  patron,  my  lord,  one  who  looks  with  un¬ 
concern  on  a  man  struggling  for  life  in  the  water,  and, 
when  he  has  reached  ground,  encumbers  him  with 
help?  The  notice  which  you  have  been  pleased  to 
take  of  my  labors,  had  it  been  early,  had  been  kind; 
but  it  has  been  delayed  till  I  am  indifferent,  and  can¬ 
not  enjoy  it;  till  I  am  solitary,  and  cannot  impart  it; 
till  I  am  known,  and  do  not  want  it.  I  hope  it  is  no 
very  cynical  asperity  not  to  confess  obligations  where 
no  benefit  has  been  received,  or  to  be  unwilling  that 
the  public  should  consider  me  as  owing  that  to  a 
patron,  which  Providence  has  enabled  me  to  do  for 
myself. 

Having  carried  on  my  work  thus  far  with  so  little 
obligation  to  any  favorer  of  learning,  I  shall  not  be 
disappointed  though  I  should  conclude  it,  if  less  be 
possible,  with  less;  for  I  have  been  long  wakened 
from  that  dream  of  hope,  in  which  I  once  boasted 
myself  with  so  much  exultation,  my  lord, 

Your  lordship’s  most  humble, 

most  obedient  servant, 

Sam.  Johnson. 

The  Literary  Club. — About  1760  Dr.  Johnson, 
Sir  Joshua  Reynolds,  Edmund  Burke  and  some 


others  formed  a  club,  which  held  weekly  meetings 
for  friendly  discussion  at  various  places.  The 
club  consisted  of  choice  spirits,  and  became  famous 
as  a  promoter  oh  literature.  Edmund  Burke 
(1730-1797),  one  of  its  founders,  was  born  in  the 
south  of  Ireland,  but  went  to  England  and  en¬ 
gaged  in  literary  work.  His  first  essay  was  an 
ironical  imitation  of  Lord  Bolingbroke’s  views  and 
style.  Published  anonymously,  it  was  called  The 
Vindication  of  Natural  Society  (1756),  and  was 
at  first  accepted  by  many  as  a  posthumous  work 
of  the  philosophic  nobleman.  Burke’s  next 
treatise  was  An  Inquiry  into  the  Origin  of  Our 
Ideas  of  the  Sublime  and  Beautiful  (1756),  which 
has  long  been  a  text-book  on  aesthetics.  His 
excellent  Account  of  the  European  Settlements  in 
America  (1757)  is  not  usually  included  in  editions 
of  his  works.  He  also  conducted  the  Annual 
Register ,  begun  in  1759. 

With  genius  for  statesmanship,  Burke  entered 
into  politics  in  1765  under  the  patronage  of  the 
Marquis  of  Rockingham,  then  prime  minister. 
His  eloquent  speeches  in  Parliament  in  behalf  of 
the  American  colonists  before  and  during  the 
Revolution  are  still  admired  and  studied  for  their 
political  wisdom.  But  when  the  trench  Revo¬ 
lution  broke  out,  he  became  alarmed  for  the 
safety  of  society  and  endeavored  to  restrain  the 
dangerous  tendencies  of  the  age.  His  masterly 
Reflections  on  the  French  Revolution  (1790) 
showed  that  he  had  left  the  Whig  party.  After  a 
few  years  of  struggle  he  retired  from  Parliament 
in  1794.  Attacks  were  made  upon  him  by  his 
former  friends  for  accepting  liberal  pensions,  but 
he  successfully  defended  himself  in  his  Letter  to 
a  Noble  Lord'  (1795).  His  last  publication,  Two 
Letters  on  the  Proposal  for  a  Regicide  Peace, 
showed  that  he  had  lost  none  of  his  original 
power.  It  inspired  the  English  people  with  the 
courage  necessary  to  maintain  a  long,  bloody  and 
expensive  war.  In  the  interval  between  the  Ameri¬ 
can  and  the  French  Revolutions  Burke  had  been 
the  foremost  prosecutor  of  Warren  Hastings  for 
maladministration  in  India  and  oppression  of  the 
native  rulers.  His  speech  in  presenting  to  the 
House  of  Lords  the  articles  of  impeachment  against 
the  Governor-General  is  regarded  as  his  crowning 
glory.  The  trial,  however,  was  unduly  prolonged 
for  eight  years,  and  Hastings  escaped  conviction. 
Burke’s  writings,  though  largely  political,  are 
valuable  contributions  to  English  literature.  He 
has  been  pronounced  by  Lord  Macaulay  to  have 
excelled  every  other  orator,  ancient  or  modern,  in 
aptitude  of  comprehension  and  richness  of  im¬ 
agination. 
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Another  noted  member  of  Johnson’s  club  was 
the  pupil  who  had  accompanied  him  to  London 
and  had  become  the  greatest  actor  of  his  time. 
David  Garrick  (1716-1779)  endeavored  to  re¬ 
deem  the  theatre  from  its  degradation  by  banish¬ 
ing  indecency  and  restoring  natural  acting.  Dr. 
Johnson  wrote  the  prologue  for  the  opening 
of  his  theatre  in  1747,  and  the  manager  afterward 
brought  out  his  friend’s  Irene  with  success.  He 
gave  new  life  to  the  plays  of  Shakespeare,  and  in 
1769  conducted  a  Shakespeare  Jubilee  at.  Strat- 
ford-on-Avon,  which  he  afterward  repeated  for 
nearly  a  hundred  nights  in  London. 

Goldsmith. — Perhaps  no  writer  of  the  eigh¬ 
teenth  century  was  more  versatile  or  more  uni¬ 
formly  successful  in  his  literary  endeavors  than 
Oliver  Goldsmith  (1728-1774).  Born  at  Pallas,  in 
Ireland,  the  son  of  a  poor  curate  with  a  large  fam¬ 
ily,  he  was  befriended  by  relatives  so  that  he 
could  attend  the  Dublin  University.  But  the 
careless,  good-natured  fellcrw  profited  little  by  his 
opportunities.  After  some  vain  attempts  at  the 
study  of  theology,  law  and  medicine,  varied  by 
school  teaching,  he  wandered  over  France  and 
Italy,  often  getting  food  and  lodging  by  playing 
on  his  flute  to  dancing  villagers.  His  degree  of 
M.D.  is  said  to  have  been  obtained  at  Leyden,  but 
he  never  practiced  the  profession.  Instead  he  was 
a  shop-clerk  or  usher  at  a  school  until  he  obtained 
employment  from  the  publishers.  His  first  book 
of  importance  was  The  Present  State  of  Polite 
Learning  in  Europe  (1759),  which  attracted  the  at¬ 
tention  of  the  learned  class.  For  a  newspaper  he 
wrote  a  series  of  Chinese  Letters,  which  were 
afterwards  gathered  in  a  volume  under  the  title, 
Ijetters  from  a  Citizen  of  the  World.  In  them  he 
assumed  the  character  of  an  observant  Chinese 
merchant  traveling  in  England  and  describing  the 
manners  and  customs  of  the  people.  For  the  book¬ 
sellers  the  ready-witted  Irishman  wrote  anything 
they  wished,  children’s  story-books,  school  his¬ 
tories,  translations,  prefaces,  indexes. 

But  Goldsmith  was  gifted  for  better  work.  His 
first  published  poem,  The  Traveler  (1764),  de¬ 
scribed  the  scenes  on  the  Continent,  through  which 
he  had  recently  passed.  Whatever  recompense  was 
received  for  his  labor  was  soon  squandered.  Once, 
when  hard  pressed  by  debt,  he  appealed  to  the 
benevolence  of  Dr.  Johnson,  who  found  he  had 
just  written  The  Vicar  of  Wakefield.  After  read¬ 
ing  some  of  the  manuscript  the  doctor  relieved  his 
immediate  wants  and  recommended  the  story  to 
his  publisher.  This  well-known  picture  of  Eng¬ 
lish  country  life  is  the  best  production  of  its  time 
and  sort.  The  Rev.  Dr.  Primrose,  strong  in 


Christian  faith  and  honor,  maintains  his  virtue 
amid  crushing  misfortunes,  so  that  even  in  jail  he 
preaches  to  his  fellow-prisoners,  and  fearlessly 
beholds  the  approach  of  death,  and  when  restored 
to  worldly  happiness  preserves  his  humility.  His 
more  ambitious  wife,  son  and  daughters  are  de¬ 
picted  with  such  alternate  humor  and  pathos  that 
while  we  smile  at  their  droll  adventures,  or  sympa- 
thizein  their  misfortunes,  we  recognize  the  author’s 
fidelity  to  human  nature.  The  plot  of  the  story 
is  not  without  improbabilities,  but  the  successive 
scenes  are  vivid  pictures  of  the  conditions  of  that 
period.  Yet  so  doubtful  was  the  publisher  of  its 
success  that  after  paying  for  the  manuscript  he 
held  it  back  for  two  years,  till  the  publication  of 
The  Traveler  had  made  the  author  known. 
Every  English  reader  is  familiar  with  Gold¬ 
smith’s  later  poem,  The  Deserted  Village  (1770), 
that  charming  idealized  description  of  Lissoy, 
where  his  boyhood  was  spent.  Pone’s  rhyming 
couplet  is  here  used  to  enshrine  exquisite  pictures, 
of  rural  life  and  manners. 

With  Garrick  for  a  friend,  Goldsmith  also  con¬ 
tributed  to  the  stage  two  comedies,  which  are  still 
favorites — The  Good-Natured  Man  and  She  Stoops 
to  Conquer.  The  former  is  a.  comedy  of  character, 
the  latter  of  intrigue.  In  the  former  Croaker  fur¬ 
nishes  abundant  amusement,  and  the  finest  scene 
is  where  the  disguised  bailiffs  who  have  arrested 
Honeywood  and  levied  on  his  goods  are  passed  off 
on  Miss  Richland  as  friendly  visitors.  In  the  sec¬ 
ond  comedy  the  interest  depends  on  the  farcical  in¬ 
cidents  which  follow  the  mistaking  of  a  country 
residence  for  an  inn.  Goldsmith’s  admirable  hu¬ 
mor  was  again  displayed  in  the  short  poem,  The 
Haunch  of  Venison,  in  which  he  describes  how  the 
very  acceptable  present  for  his  table  was' in  danger 
of  being  devoured  by  some  unwelcome  guests. 

Goldsmith’s  pecuniary  embarrassments  and  ir¬ 
regularities  in  private  life  never  deprived  him  of 
the  affection  of  his  literary  associates.  His  fellow- 
members  in  Johnson’s  club  seem  to  have  treated 
him  both  as  a  pet  and  a  butt.  On  one  occasion 
when  he  did  not  appear  at  the  stated  hour  of  meet¬ 
ing,  after  speaking  of  him  as  “the  late  Dr.  Gold¬ 
smith,”  they  went  on  to  compose  appropriate 
epitaphs.  Only  that  suggested  by  Garrick  is  ex.- 
tant: 

“Here  lies  Oliver  Goldsmith,  for  shortness  called’ 
Noll; 

Who  wrote  like  an  angel,  and  talked  like  poor  Poll.” 

Goldsmith  took  the  joke  good-naturedly,  and 
afterwards  retorted  on  Garrick: 

“Our  Garrick’s  a  salad,  for  in  him  we  see 

Oil,  vinegar,  sugar  and  saltness  agree.” 
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But  this  couplet  is  only  a  small  part  of  his 
clever  Retaliation ,  which  he  left  incomplete. 

To  this  worthy  man  of  letters  a  cenotaph  was 
erected  in  Westminster  Abbey,  and  for  it  Dr. 
Johnson  composed  an  admirable  epitaph  in 
stately  Latin,  part  of  which  may  be  rendered  in 
homely  English  thus: 

“He  left  scarcely  any  kind  of  writing  untouched, 
and  touched  nothing  that  he  did  not  adorn.  Of  all 
the  passions  (whether  smiles  were  to  be  moved  or 
tears)  he  was  a  powerful  yet  gentle  master;  in 
genius  sublime,  vivid,  versatile;  in  style  elevated, 
clear,  elegant.  The  love  of  companions,  the  fidelity 
of  friends,  and  the  veneration  of  readers,  have  hon¬ 
ored  his  memory  by  this  monument.” 

THE  VILLAGE  PASTOR. 

(From  The  Deserted  Village.) 

Near  yonder  copse,  where  once  the  garden  smiled 
And  still  where  many  a  garden  flower  grows  wild, 
There,  where  a  few  torn  shrubs  the  place  disclose. 

The  village  preacher’s  modest  mansion  rose. 

A  man  he  was  to  all  the  country  dear, 

And  passing  rich  with  forty  pounds  a  year; 

Remote  from  towns  he  ran  his  godly  race, 

Nor  e’er  had  changed,  nor  wished  to  change  his  place, 
Unskillful  he  to  fawn,  or  seek  for  power 
By  doctrines  fashioned  to  the  varying  hour; 

Far  other  aims  his  heart  has  learned  to  prize — 

More  bent  to  raise  the  wicked  than  to  rise. 

His  house  was  known  to  all  the  vagrant  train, 

He  chid  their  wanderings,  but  relieved  their  pain. 
Pleased  with  his  guests  the  good  man  learned  to  glow, 
And  quite  forgot  their  vices  in  their  woe; 

Careless  their  merits  or  their  faults  to  scan, 

His  pity  gave  ere  charity  began. 

Thus  to  relieve  the  wretched  was  his  pride, 

And  e’en  his  failings  leaned  to  virtue’s  side. 

But  in  his  duty  prompt  at  every  call, 

He  watched  a.nd  wept,  he  prayed  and  felt  for  all; 

And  as  a  bird  each  fond  endearment  tries 
To  tempt  its  new-fledged  offspring  to  the  skies, 

He  tried  each  art,  reproved  each  dull  delay, 

Allured  to  brighter  worlds  and  led  the  way. 

Beside  the  bed  where  parting  life  was  laid, 

And  sorrow,  guilt,  and  pain  by  turns  dismayed. 

The  reverend  chamuion  stood.  At  his  control 
Despair  and  anguish  fled  the  struggling  soul; 

Comfort  came  down  the  trembling  wretch  to  raise, 
And  his  last  faltering  accents  whispered  praise. 

At  church,  with  meek  and  unaffected  grace, 

His  looks  adorned  the  venerable  place;  / 

Truth  from  his  lips  prevailed  with  double  sway, 

And  fools  who  came  to  scoff  remained  to  pray. 

The  service  past,  around  the  pious  man, 

With  ready  zeal  each  honest  rustic  ran; 

E’en  children  followed  with  endearing  wile, 

And  plucked  his  gown  to  share  the  good  man’s  smile. 
His  ready  smile  a  parent’s  joy  exprest, 

Their  welfare  pleased  him,  and  their  cares  distrest; 
To  them  his  heart,  his  love,  his  griefs  were  given, 
But  all  his  serious  thoughts  had  rest  in  heaven. 

As  some  tall  cliff  that  lifts  its  awful  form, 

Swells  from  the  vale  and  midway  leaves  the  storm, 
Though  round  its  breast  the  rolling  clouds  are  spread, 
Eternal  sunshine  settles  on  its  head. 


EPITAPH  FOR  EDMUND  BURKE. 

(From  The  Retaliation.) 

Here  lies  our  good  Edmund,  whose  genius  was  such, 
We  scarcely  can  praise  it  or  blame  it  too  much; 

Who,  born  for  the  universe,  narrowed  his  mind, 

And  to  party  gave  up  what  was  meant  for  mankind; 
Though  fraught  with  all  learning,  yet  straining  his 
throat 

To  persuade  Tommy  Townshend  to  lend  him  a  vote; 
Who,  too  deep  for  his  hearers,  still  went  on  refining, 
And  thought  of  convincing  while  they  thought  of 
dining; 

Though  equal  to  all  things,  for  all  things  unfit; 

Too  nice  for  a  statesman,  too  proud  for  a  wit; 

For  a  patriot  too  cool,  for  a  drudge  disobedient. 

And  too  fond  of  the  right  to  pursue  the  expedient: 

In  short,  ’twas  his  fate,  unemployed,  or  in  place,  sir. 
To  eat  mutton  cold,  and  cut  blocks  with  a  razor. 

Thomas  Gray. — There  was  another  poet  of  that 
time  more  learned  but  less  copious,  one  of  whose 
poems  is  equally  familiar  with  Goldsmith’s  best. 
This  was  Thomas  Gray  (1716-1771).  He  was 
educated  at  Eton  College  and  Cambridge  Uni¬ 
versity,  where  he  was  made  a  Fellow  and  professor 
of  history.  Well  versed  in  the  ancient  classics,  he 
studied  also  the  Romance  literature  of  the  Middle 
Ages,  and  the  long  neglected  Scandinavian  and 
Celtic  poetry.  His  beautiful  Ode  on  a  Distant 
Prospect  of  Eton  College  (1747)  gave  him  a  repu¬ 
tation  as  a  poet.  But  this  was  far  surpassed  by 
his  famous  Elegy  Written  in  a  Country  Church¬ 
yard.  Its  thoughts  appeal  to  the  minds  of  all, 
but  they  are  expressed  with  such  grace  and  dignity 
and  illustrated  with  such  impressive  allusions  that 
they  form  a  perfect  work  of  art.  Gray’s  elaborate 
Pindaric  Odes  have  also  enriched  the  English 
language.  The  finest  is  The  Bard ,  which  repre¬ 
sents  a  Welsh  poet,  who,  barely  escaping  slaughter, 
deplores  the  ruthless  invasion  of  his  country  by 
Edward  I  and  is  inspired  to  perceive  and  foretell 
the  movement  of  English  history  for  centuries  to 
come.  Such  vehemence  of  passion  seems  strange 
when  coming  from  the  quiet  cloisters  of  an 
English  college  in  the  middle  of  the  eighteenth 
century.  Perhaps  the  recent  invasion  of  the 
Young  Pretender  gave  the  needful  stimulus  to  the 
scholarly  poet’s  imagination.  Equally  artistic  are 
his  Progress  of  Poesy  and  Hymn  to  Adversity.  In 
The  Descent  of  Odin  Gray  utilized  his  knowledge 
of  the  old  Horse  legends.  Every  student  of  Gray’s 
exquisite  poetry  laments  that  he  was  content 
rather  to  file  and  polish  a  few  gems  than  to  pour 
forth  abundantly  from  his  richly-stored  mind. 
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ODE  ON  A  DISTANT  PROSPECT  OF  ETON 
COLLEGE. 

Ye  distant  spires,  ye  antique  towers, 

That  crown  the  watery  glade, 

Whei*e  grateful  Science  still  adores 
Her  Henry’s  holy  shade! 

And  ye,  that  from  the  stately  brow 
Of  Windsor’s  heights  the  expanse  below 
Of  grove,  of  lawn,  of  mead  survey, 

Whose  turf,  whose  shade,  whose  flowers  among 
Wanders  the  hoary  Thames  along 
Her  silver-winding  way! 

Ah,  happy  hills!  ah,  pleasing  shade! 

Ah,  fields  beloved  in  vain! 

Where  once  my  careless  childhood  strayed, 

A  stranger  yet  to  pain! 

I  feel  the  gales  that  from  ye  blow 
A  momentary  bliss  bestow, 

As  waving  fresh  their  gladsome  wing, 

My  weary  soul  they  seem  to  soothe. 

And,  redolent  of  joy  and  youth, 

To  breathe  a  second  spring. 

Say,  Father  Thames,  for  thou  hast  seen 
Full  many  a  sprightly  race. 

Disporting  on  thy  margent  green. 

The  paths  of  pleasure  trace, 

Who  foremost  now  delight  to  cleave 
With  pliant  arm  thy  glassy  wave? 

The  captive  linnet  wrhich  inthral? 

What  idle  progeny  succeed 
To  chase  the  rolling  circle’s  speed, 

Or  urge  the  flying  ball? 

While  some  on  earnest  business  bent 
Their  murmuring  labors  ply 
’Gainst  graver  hours,  that  bring  constraint 
To  sweeten  liberty; 

Some  bold  adventurers  disdain 
The  limits  of  their  little  reign, 

And  unknown  regions  dare  descry; 

Still  as  they  run  they  look  behind; 

They  hear  a  voice  in  every  wind, 

And  snatch  a  fearful  joy. 

Gay  hope  is  theirs,  by  fancy  fed. 

Less  pleasing  when  possessed; 

The  tear  forgot  as  soon  as  shed. 

The  sunshine  of  the  breast. 

Theirs  buxom  health  of  rosy  hue, 

Wild  wit,  invention  ever  new, 

And  lively  cheer  of  vigor  born; 

The  thoughtless  day,  the  easy  night, 

The  spirits  pure,  the  slumbers  light, 

That  fly  the  approach  of  morn. 

Alas!  regardless  of  their  doom, 

The  little  victims  play; 

No  sense  have  they  of  ills  to  come, 

Nor  care  beyond  to-day; 

Yet  see  how  all  around  them  wait 
The  ministers  of  human  fate, 

And  black  Misfortune’s  baleful  train! 

And  show  them  where  in  ambush  stand. 

To  seize  their  prey,  the  murd’rous  band; 

Ah,  tell  them  they  are  men! 

*  ****** 


To  each  his  sufferings;  all  are  men. 

Condemned  alike  to  groan; 

The  tender  for  another’s  pain. 

The  unfeeling  for  his  own. 

Yet,  ah!  why  should  they  know  their  fate? 

Since  sorrow  never  comes  too  late. 

And  happiness  too  swiftly  flies. 

Thought  would  destroy  their  paradise. 

No  moi’e: — where  ignorance  is  bliss, 

’Tis  folly  to  be  wise. 

William  Collins  (1720-1756)  was  also  a  skilful 
writer  of  odes.  He  was  educated  at  Winchester 
College  and  Oxford  University.  Full  of  ambitious 
literary  projects  he  left  Oxford  abruptly  and  went 
to  London  only  to  be  disappointed.  He  fell  into 
dissolute  habits,  squandered  his  means  and  be¬ 
came  insane.  His  Persian  Eclogues  have  been 
long  forgotten.  His  most  ambitious  work,  the 
Ode  on  the  Passions  (1746),  is  now  less  esteemed 
than  formerly,  because  of  the  growing  dislike  for 
allegorical  treatment.  But  his  shorter  odes  are 
regarded  among  the  best  in  the  language,  especially 
the  nameless  dozen  lines  written  in  1746. 

How  sleep  the  brave,  who  sink  to  rest 
By  all  their  country’s  wishes  blest? 

When  Spring,  with  dewy  fingers  cold. 

Returns  to  deck  their  hallow’d  mould. 

She  there  shall  dress  a  sweeter  sod 
Than  Fancy’s  feet  have  ever  trod. 

By  fairy  hands  their  knell  is  rung; 

By  forms  unseen  their  dirge  is  sung; 

There  Honor  comes,  a  pilgrim  gray. 

To  bless  the  turf  that  wraps  their  clay; 

And  Freedom  shall  a  while  repair, 

To  dwell  a  weeping  hermit  there! 

James  Beattie. — Few  poets  have  been  more 
amply  rewarded  for  their  work  than  the  Scotch 
Doctor  James  Beattie  (1735-1803).  The  son  of 
a  farmer,  he  had  taught  a  village  school  before  he 
reached  a  professor’s  chair  in  Marischal  College, 
Aberdeen.  Tn  1771  he  published  the  first  part  of 
The  Minstrel,  a  romantic  descriptive  poem  in  the 
Spenserian  stanza.  Enthusiastically  welcomed  bv 
the  people,  it  won  for  the  author  a  pension  of  £200 
from  King  George  III,  and  the  degree  of  LL.D. 
from  Oxford.  This  was  in  striking  contrast  with 
its  opening  lines : 

Ah!  who  can  tell  how  hard  it  is  to  climh 

The  steep  where  Fame’s  proud  temple  shines  afar? 

The  hero  of  the  noem  is  the  vounor  minstrel 
Edwin,  who  is  directed  bv  a  hermit  in  his  search 
for  beauty  and  truth.  Beattie  wrote  also  many 
prose  dissertations  and  vigorously  opposed  Hume’s 
skeptical  philosophy. 
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Percy's  lieliques. — A  memorable  event  in  lit¬ 
erature  was  me  publication  oi  Bercy’s  Reliques  of 
Ancient  Lngusn  Poetry  m  1765.  it  revived,  ac¬ 
quaintance  witn  old.  ballads  which  had  long  been 
lorgotten  and  gave  a  fresh  start  to  poetic  genius. 
Thomas  Percy  (1729-1811 ),  though  he  claimed 
kindred  with  the  Puke  of  i\  ortfiumberland,  was 
of  humble  origin.  lie  graduated  at  Oxford,  and 
entered  the  Church,  became  JJean  of  Carlisle,  and 
finally  Bishop  of  Promote,  in  Ireland.  In  a  10110 
manuscript,  written  eariy  in  the  seventeentn 
century,  he  founn  a  large,  number  of  oid  ballads  of 
■the  North  of  Pnglanu,  and  afterward  collected 
■more.  When  pubnsning  these  he  sought  to  im¬ 
prove  them  aceoruing  to  the  taste  of  his  tame.  Yet 
much  of  the  original  flavor  was  retained,  and  they 
became  precious  models  for  Walter  Scott  and  other 
youths  of  genius.  Percy’s  alterations  oi  the 
original  text  were  severely  censured  by  the  snarling 
antiquary  Joseph  Bitson,  who  published  more  cor¬ 
rect  versions  of  such  ballads  as  he  could  find.  But 
his  exactness  in  following  copy  was  little  ap¬ 
preciated  at  the  time.  Not  until  late  in  the 
nineteenth  century  did  the  zeal  for  exact  quota¬ 
tion  find  expression  in  the  admirable  publications 
of  the  Early  English  Text  Society,  edited  by  Dr. 
E.  J.  Furnivall.  A  century  was  required  for  the 
full  fruit  of  Percv’s  publication  to  be  manifested 
in  the  recovery  of  old  literature  and  the  produc¬ 
tion  of  new  poems  in  the  old  spirit. 

Another  writer  who  aided  in  direming  atten¬ 
tion  to  the  older  poets  was  Thomas  Warton  (1728- 
1790).  He  was.  professor  of  poetry  at  Oxford,  and 
before  he  obtained  this  position  had  published 
critical  Observations  on  the  Faerie  Queene;  after¬ 
ward  his  more  valuable  History  of  English  Poetry 
in  two  volumes,  which,  however,  brought  the  ac¬ 
count  only  to  the  reign  of  Elizabeth.  Warton  was 
made  poet  laureate  in  1785.  He  was  a  faithful 
critic  and  a  diligent  historian  rather  than  an  in¬ 
spired  poet. 

Macpherson’s  Ossian. — A  veritable  sensation  was 
caused  in  this  period  by  the  publication  of  Frag¬ 
ments  of  Ancient  Poetry  Translated  from  the 
Gaelic  or  Erse  Language  (1760).  The  editor  was 
James  Macpherson  (1738-1796),  a  Scotchman 
who  had  been  educated  for  the  ministry,  and  be¬ 
gan  to  collect  these  fragments  in  the  Highlands. 
With  such  favor  were  they  received  that  he  was 
enabled  by  subscription  to  travel  in  search  of  more. 
As  a  result  he  published  Fingal  (1762),  an  epic 
in  six  books,  and  then  Temora  (1763).  The 
poems  were  ascribed  to  Ossian,  said  to  be  a  Scotch 
or  Irish  poet  of  the  third  century.  The  transla¬ 


tion  published  was  in  a  peculiar  style  of  poetic 
prose,  which  won  favor  not  merely  in  Britain  but 
on  the  Continent.  But  many  were  incredulous 
about  the  professed  origin  of  tliese  writings  and 
among  them  was  Dr.  Johnson,  who  boldly  de¬ 
nounced  Macpherson  as  a  forger.  A  heated  con¬ 
troversy  ensued,  but  the  trutn  seems  to  be  that 
Macpherson  had  at  first  translated  some  fragments 
and  then  found  it  less  labor  to  compose  more  in 
similar  style,  and  sell  them  for  genume  antiques. 

Chatterton. — The  precocious  genius  and  mel¬ 
ancholy  career  of  Thomas  Chatterton  (1752-1770) 
form  a  sad  episode  in  this  period.  The  son  of  a 
sexton  in  Bristol,  the  boy  found  in  a  church  a 
chest  containing  old  charters  and  documents.  Be¬ 
coming  familiar  with  their  antiquated  style,  he 
began  to  forge  papers  which  should  be  of  interest 
to  wealthy  citizens,  pedigrees  and  notices  of  local 
events.  Then  he  went  on  to  compose  poems,  which 
he  attributed  to  the  monk  Bowley.  The  poems 
were  good,  but  the  spelling  was  bad,  such  as  was 
never  used  before.  Full  of  ambition  the  lad 
started  for  London,  where  he  hoped  to  find  a  better 
field  for  his  strange  work.  After  a  brief  severe 
struggle  with  sore  disappointment  he  poisoned  him¬ 
self.  His  poetical  merit  has  been  acknowledged  by 
Wordsworth  and  others  of  the  highest  authority. 

Hume. — Three  great  historians  stand  prominent 
in  the  literature  in  the  eighteenth  century.  Two 
of  them,  indeed,  were  Scotchmen,  yet  their  works 
are  an  important  part  of  the  literary  glory  of  the 
English  language.  Their  histories  differed  from 
previous  attempts  in  being  philosophical  in  treat¬ 
ment  of  events.  They  endeavored  to  trace  the 
hidden  causes  of  the  political  movements  which 
they  related,  and  succeeded  so  admirably  that,  in 
spite  of  the  immense  labor  of  research  which  has 
since  been  accomplished  in  the  same  fields,  their 
works  have  not  yet  been  entirely  superseded. 

David  Hume  ‘(1711-1776)  was  naturally  more 
inclined  to  metaphysics  than  history,  and  pub¬ 
lished  some  treatises  of  that  sort  before  he  en¬ 
gaged  in  the  History  of  England.  But  he  had 
been  secretarv  in  various  embassies  on  the  Con¬ 
tinent,  and  thus  had  opportunity  to  learn  the 
elements  of  statesmanship.  In  1752  he  was  ap¬ 
pointed  librarian  to  the  Faculty  of  Advocates  in 
Edinburgh,  and  utilized  its  materials  for  his 
history  of  the  Stuart  dynasty.  Greatly  to  the  dis¬ 
may  of  the  philosophic  author,  when  it  began  to 
appear  all  parties  joined  in  outcries  against  its 
defense  of  the  first  Stuart  kings,  and  few  copies 
were  sold.  Not  until  this  section  was  completed 
was  any  favor  shown  to  the  work.  Then  Hume 
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added  the  reigns  of  the  Tndor  dynasty,  and  ob¬ 
tained  more  favor.  At  last,  in  1761,  he  prefixed 
the  history  from  the  earliest  times.  When  it  was 
complete  the  work  became  remarkably  popular. 
Hume  was  a  decided  Tory  and  earnestly  upheld 
the  royal  prerogative.  He  did  not  spend  time  in 
original  research  as  later  historians  are  compelled 
to  do.  In  his  day  the  national  archives  were 
hardly  accessible.  His  narrative  is  clear  and  well 
arranged;  his  style  has  been  charged  with  being 
Trench  rather  than  English  in  structure.  The  acute 
Scotchman  was  indeed  strongly  imbued  with 
French  ideas  in  every  department  of  thought,  and 
his  works  thus  encountered  strong  national  prej¬ 
udices.  Yet  his  history,  in  spite  of  faults  of 
style  and  statement,  remains  a  noble  monument  to 
his  persevering  industry. 

Robertson. — The  second  of  the  great  trio  of 
historians  was  also  a  Scotchman,  but  widely 
separated  from  Hume  in  religious  and  philo¬ 
sophical  belief.  William  Robertson  (1721-1793) 
was  a  leading  divine  in  the  Church  of  Scotland, 
the  principal  of  its  Theological  Seminary  in 
Edinburgh.  He  was  an  eloquent  preacher  and 
the  head  of  the  ecclesiastical  party  called  Mod¬ 
erates,  who  aimed  more  at  liberal  culture  than 
doctrinal  orthodoxy.  His  first  work  to  attract 
general  attention  was  a  History  of  Scotland 
(1759),  treating  chiefly  of  the  reigns  of  Queen 
Mary  and  her  son  untii  he  became  King  of  Eng¬ 
land.  The  Presbyterian  divine  showed  strong 
sympathy  for  the  beautiful  and  unfortunate 
Queen.  As  a  reward  for  his  labors  he  was  ap¬ 
pointed  royal  historiographer  for  Scotland.  He 
went  on  and  published  a  History  of  Charles  V, 
which  showed  the  same  desire  for  judicial  fair¬ 
ness  to  characters  from  whom  he  differed  most 
widely  in  belief.  The  work  has  been  edited  by 
the  American,  W.  H.  Prescott,  who  undoubtedly 
made  it  his  model  in  his  original  works.  Robert¬ 
son  in  his  introduction  gave  a  valuable  survey  of 
Europe  in  the  Middle  Ages.  His  excellence  is 
seen  in  such  general  philosophical  dissertations. 
His  last  great  work  was  a  History  of  America, , 
which  began  to  appear  in  1778,  but  was  not  con¬ 
cluded  till  1796,  the  last  two  volumes  being 
issued  by  his  son.  Although,  in  the  main,  this 
work  has  been  superseded  by  the  labors  of  later 
historians,  it  deserves  high  praise  for  its  initiative 
effort.  Robertson  was  not  acquainted  with  the 
researches  of  German  and  Spanish  investigators, 
and  yet  John  Fiske  in  his  Discovery  of  America 
has  acknowledged  his  predecessor’s  surprising  ac¬ 
curacy  and  philosophic  insight.  All  of  Robert¬ 


son’s  works  are  characterized  by  a  grand,  yet 
fluent,  style,  but  somewhat  deficient  in  animation. 

Gibbon. — Last  in  order  but  greatest  in  merit 
comes  the  English  historian  of  Rome,  who  more 
than  the  others  anticipated  the  thoroughness  of 
research  which  characterizes  the  new  historical 
method.  Edward  Gibbon  (1737-1794)  was  born 
near  London,  and  attended  Oxford  University  for 
a  year.  Then,  on  account  of  his  embracing  the 
Catholic  faith,  his  father  sent  him  to  Switzerland, 
where  his  studies  were  directed  by  a  Protestant 
pastor.  Here  he  commenced  a  course  of  syste¬ 
matic  study  and  became  thoroughly  imbued  with 
French  ideas.  His  first  work,  The  Study  of  Liter¬ 
ature ,  was  written  in  French.  Gibbon  wished  to 
marry  his  teacher’s  fair  daughter,  but  his  father 
again  interfered.  The  historian  in  his  Memoirs 
thus  tells  the  result:  “I  sighed  as  a  lover,  and 
obeyed  as  a  son.”  He  then  traveled  over  France 
and  Italy.  Here  his  plan  of  his  lifework  was 
formed.  To  use  his  own  words  again:  “As  I  sat 
musing  amidst  the  ruin  of  the  Capitol,  while  the 
barefooted  friars  were  singing  vespers  in  the  Tem¬ 
ple,  of  Jupiter,  the  idea  of  writing  the  Decline  and 
Fall  of  the  city  first  started  to  my  mind.”  Yet 
some  years  elapsed  before  he  set  himself  fairly  to 
the  work.  He  returned  to  England,  took  up  the 
usual  life  of  a  country  gentleman,  and  entered 
Parliament,  where  he  supported  the  Tory  admin¬ 
istration.  The  first  volume  of  The  Decline  and 
Fall  of  the  Roman  Empire  appeared  in  1776,  and 
won  popular  favor  as  well  as  the  approval  of  the 
learned.  The  only  dissent  was  on  account  of  its 
treatment  of  the  rise  of  Christianity  to  world 
power.  As  years  passed  new  volumes  were  added, 
until  the  magnificent  work  was  completed  in  1787. 
He  was  already  assured  of  permanent  fame.  His 
history  extends  from  the  reign  of  Trajan  to  the 
fall  of  Constantinople  in  1453,  thus  comprising 
more  than  thirteen  centuries.  It  treats  of  the 
slow  decline  of  Roman  grandeur,  the  irruption 
of  the  Asiatic  barbarians,  the  establishment  of  the 
Byzantine  empire,  the  rise  of  new  governments, 
the  rapid  spread  of  Mohammedanism  and  the  vi¬ 
cissitudes  of  the  Crusades.  Such  an  immense 
task  required  familiarity  with  philosophy,  theol¬ 
ogy,  science,  jurisprudence  and  war,  as  they  con¬ 
tributed  to  the  overthrow  of  one  system  of  civili¬ 
zation  and  the  establishment  of  another.  Yet  all 
this  was  accomplished,  and  the  results  were  pre¬ 
sented  in  a  masterly  style.  Although  his  skepti¬ 
cism  as  to  the  Christian  religion  was  manifest 
throughout,  Gibbon  did  not  intentionally  distort 
facts  or  misquote  his  authorities.  Yet  he  was  bit- 
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terly  assailed  on  this  charge,  and  the  distrust  still 
lingers.  The  elaborate  Vindication,  in  which  he 
refutes  his  opponents,  has  been  approved  by  Guizot 
and  Milman,  who  have  vouched  for  his  accuracy 
and  annotated  his  work.  Like  his  contemporary 
historians  Gibbon  has  been  criticised  for  using  a 
French  or  Latinized  style.  Yet  his  stately  sen¬ 
tences  appear  not  inappropriate  to  his  grand 
theme.  A  serious  fault  is  that  his  imagination  was 
sensuous  and  led  him  to  give  prominence  to  ma¬ 
terial  grandeur  rather  than  moral  elevation. 
There  is  also  a  proneness  to  admit  slyly  into  his 
notes  the  sensual  ideas  of  a  decaying  civilization. 
Later  writers  who  have  treated  more  fully  various 
periods  included  in  his  monumental  work  have  ac¬ 
corded  it  the  highest  praise  for  historical  worth. 

Laurence  Sterne.— Every  age  has  its  eccentric 
characters,  men  who  are  notable  and  much  looked 
after  and  talked  about,  yet  whom  it  is  difficult  to 
describe  and  impossible  to  classify.  Such  a 
writer  was  the  Eev.  Laurence  Sterne  (1713-1768). 
He  was  born  at  Clonmel,  Ireland,  the  son  of  an 
army  officer  who  was  stationed  there.  The  father 
afterward  died  at  Gibraltar  of  a  wound  received 
in  a  duel.  The  mother  had  influential  relatives, 
by  whose  aid  Laurence  was  sent  to  Cambridge 
University.  Here  he  was  rather  an  omnivorous 
reader  than  a  hard  student.  Taking  orders,  he 
had  charge  of  a  church  in  Yorkshire,  and  later 
was  also  connected  with  York  Cathedral.  Though 
he  was  selfish  and  careless  in  his  habits,  he 
preached  good,  moralizing  sermons,  some  of  which 
seemed  aimed  at  his  own  faults.  They  were  pub¬ 
lished  under  the  assumed  name  Yorick.  But  his 
fame  began  with  the  publication  of  the  first  part 
of  the  whimsical  Tristram  Shandy  in  1757.  In 
this  rambling,  desultory  book,  which  pretends  to 
be  an  autobiography,  the  person  who  bears  its 
name  hardly  appears,  but  there  are  other  characters 
who  have  become  noted.  Mr.  Shandy,  Tristram’s 
father,  is  a  controversial  country  gentleman ;  op¬ 
posed  to  him  is  Dr.  Slop,  a  Roman  Catholic  physi¬ 
cian,  while  Yorick,  the  parson  (representing 
Sterne  himself),  is  lukewarm.  But  the  chief 
characters  are  Uncle  Toby,  who  has  been  at  the 
wars  in  Flanders,  and  his  faithful  servant, 
Corporal  Trim.  Uncle  Toby  keeps  up  a  show  of 
military  habits,  has  a  fortification  in  his  garden, 
with  sentry  box  and  cannon.  In  the  sentry  box 
the  gallant  Uncle  Toby  narrowly  escaped  sur¬ 
rendering  to  his  charming,  strategical  neighbor. 
Widow  Wadman.  There  is  little  of  real  story,  but 
an  endless  number  of  digressions  and  discussions 
on  all  sorts  of  subjects.  Many  of  the  striking 
passages  and  learned  quotations  are  now  known 


to  be  plagiarized  from  Burton  and  Rabelais.  But 
for  the  time  they  gave  Sterne  entrance  to  smart 
society  in  London  and  afterward  in  Paris.  From 
his  travels  in  France  and  Italy  Sterne  gathered 
material  for  a  new  work,  The  Sentimental  Journey, 
which  he  intended  to  be  a  continuation  of 
Tristram  Shandy,  with  new  scenery.  It  has 
similar  pathetic  passages  and  pretense  of  learning, 
and  like  the  former  work  is  streaked  and  tainted 
with  licentiousness.  Honest  Goldsmith  called  the 
author  “the  blackguard  parson.”  Sterne  did  not 
retain  the  crowd  of  admirers  who  had  hovered 
about  him  for  a  while.  Taken  ill  at  his  fashion¬ 
able  lodgings  in  London,  he  died  almost  unat¬ 
tended.  His  works  still  supply  fine  passages  to 
anthologies,  but  are  otherwise  little  read.  “He 
was  a  jester,  rather  than  a  humorist,”  savs 
Thackeray. 

William  Cowper. — Before  the  end  of  the  eigh¬ 
teenth  century  there  were  many  signs  of  transi¬ 
tion  in  English  literature.  Pope  had  so  corrected 
and  polished  the  rhyming  couplet  that  the  com¬ 
mon  herd  of  poets  aimed  only  to  reproduce  it,  and 
often  sacrificed  sense  to  sound.  But  the  men  of 
genius,  while  accepting  the  standard  in  some  of 
their  works,  took  liberty  to  try  new  meters  or  re¬ 
vive  old  ones.  They  turned  away  from  the 
trivialities  of  artificial  life  and  found  inspiration 
in  the  beauties  of  nature.  Thomson  and  Gray  had 
done  this  with  marked  success,  and  late  in  life  the 
gentle  William  Cowper  (1731-1800)  was  em¬ 
boldened  to  compose  verses. 

Cowper  was  the  son  of  a  clergyman  who  had 
been  chaplain  to  George  II.  He  was  educated  at 
Westminster  School  and  studied  law,  but  a 
nervous  melancholy  drove  him  into  retirement. 
He  became  actually  insane  and  attempted  suicide. 
He  was  tenderly  cared  for  by  pious  Mrs.  Unwin. 
In  company  with  Rev.  John  Newton  he  published 
the  Olney  Hymns  (1771),  expressing  the  evangeli¬ 
cal  views  of  religion.  Later,  at  the  suggestion  of 
Mrs.  Unwin,  he  undertook  secular  poetic  composi¬ 
tion.  In  this  he  found  health,  and  published  the 
Progress  of  Error,  and  a  didactic  series  on  Truth, 
Hope  and  Charity  in  1782. 

Hitherto  all  of  Cowper’s  compositions  had  been 
serious  and  duly  rhymed  in  couplets,  but  when  the 
lively  Lady  Austin  diverted  the  melancholy  poet 
with  the  story  of  John  Gilpin’s  Ride  he  turned 
it  into  a  playful  ballad.  The  Lady,  delighted,  now 
advised  him  to  try  blank  verse.  “Set  me  a  subject, 
then,”  said  he.  “Oh.  you  can  write  on  anything. 
Take  the  sofa.”.  So  Cowper  began  the  best  of  his 
poems,  calling  it  The  TasJc.  It  is  by  no  means 
confined  to  the  sofa;  it  shows  the  progress  of 
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human  invention,  starting  from  the  humble  stool, 
advancing  to  the  more  restful  chair,  the  spacious 
bench,  and  at  length  the  luxurious  sofa  and  the 
many  comforts  of  his  secluded  home.  Then, 
turning  to  the  routine  of  his  daily  life,  it  ventures 
out  of  doors,  describes  the  garden,  his  pet  hares, 
his  friends,  the  summer  and  the  winter  walk,  the 
landscape  about  Olney,  and  from  these  takes  flight 
even  as  far  as  the  Czarina’s  ice  palace,  and  ends 
with  a  prophecy  of  the  Kingdom  of  God.  Alto¬ 
gether  it  comprises  six  books.  Artificial  as  it  is 
in  form  and  subject,  it  is  true  throughout  to 
English  nature,  and  has  ever  been  enjoyed  by  per¬ 
sons  of  domestic  taste.  Before  this  poem  was 
published,  in  1785,  Cowper,  to  preserve  his  health, 
had  taken  up  another  task — the  translation  of 
Homer.  Being  justly  dissatisfied  with  Pope’s 
rendering  in  rhyme,  he  used  blank  verse  as  the 
appropriate  English  measure  for  an  epic.  The 
result  was  more  true  to  the  spirit  of  the  original, 
yet  by  no  means  up  to  Milton’s  perfect  perform¬ 
ance.  Matthew  Arnold  has  ably  discussed  the 
matter  in  his  essays  On  Translating  Homer,  and 
favors  the  use  of  the  dactylic  hexameter.  Bryant, 
in  his  old  age,  attempted  the  work  again,  using 
blank  verse,  of  which  he  had  shown  surprising 
mastery  in  early  youth.  After  the  Homer  was 
published,  in  1791,  Cowper  suffered  a  relapse,  and 
was  able  to  do  little  work  except  revise  his  pub¬ 
lications. 

One  of  Cowper’s  most  touching  poems  is  Lines 
on  Receiving  My  Mother’s  Picture;  another  is 
Lines  Supposed  to  be  Written  by  Alexander 
Selkirk,  the  marooned  sailor,  whose  experience 
suggested  to  De  Foe  the  story  of  Robinson  Crusoe ; 
still  another  is  his  lament  for  The  Loss  of  the 
Royal  George. 

Cowper  carried  on  the  poetical  description  of 
Nature,  begun  by  Thomson.  His  treatment  of  it 
is  full  of  that  genuine  love  which  afterward 
characterized  Wordsworth.  He  also  showed  affec¬ 
tion  for  mankind  in  general,  and  hence  introduced 
into  his  work  social  questions,  philanthropic  en¬ 
deavors,  universal  freedom,  international  union, 
and  the  progress  of  humanity.  These  were  dis¬ 
cussed,  however,  without  strong  passion,  but 
rather  in  a  calm,  philosophic  spirit. 

THE  GIPSIES. 

(From  The  Taslc,  Book  I.) 

I  see  a  column  of  slow-rising  smoke 
O’ertop  the  lofty  wood  that  skirts  the  wild. 

A  vagabond  and  useless  tribe  there  eat 
Their  miserable  meal.  A  kettle,  slung 
Between  two  poles  upon  a  stick  transverse, 

Receives  the  morsel;  flesh  obscene  of  dog, 
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Or  vermin,  or,  at  best,  of  cock  purloined 
From  his  accustomed  perch.  Hard-faring  race! 

They  pick  their  fuel  out  of  every  hedge. 

Which,  kindled  with  dry  leaves,  just  saves  un¬ 
quenched 

The  spark  of  life.  The  sportive  wind  blows  wide 
Their  fluttering  rags,  and  shows  a  tawny  skin. 

The  vellum  of  the  pedigree  they  claim. 

Great  skill  have  they  in  palmistry,  and  more 
To  conjure  clean  away  the  gold  they  touch. 
Conveying  worthless  dross  into  its  place; 

Loud  when  they  beg,  dumb  only  when  they  steal. 
Strange!  that  a  creature  rational,  and  cast 
In  human  mould,  should  brutalize  by  choice 
His  nature,  and,  though  capable  of  arts 
By  which  the  world  might  profit  and  himself, 
Self-banished  from  society,  prefer 
Such  squalid  sloth  to  honorable  toil! 

Yet  even  these,  though,  feigning  sickness  oft. 

They  swathe  the  forehead,  drag  the  limping  limb, 
And  vex  their  flesh  with  artificial  sores, 

Can  change  their  whine  into  a  mirthful  note, 

When  safe  occasion  offers,  and  with  dance 
And  music  of  the  bladder  and  the  bag, 

Beguile  their  woes  and  make  the  woods  resound. 
Such  health  and  gaiety  of  heart  enjoy 
The  houseless  rovers  of  the  sylvan  world! 

And  breathing  wholesome  air  and  wandering  much. 
Need  other  physic  none  to  heal  the  effects 
Of  loathsome  diet,  penury  and  cold. 

THE  STRICKEN  DEER. 

(From  The  Task,  Book  III.) 

I  was  a  stricken  deer  that  left  the  herd 
Long  since;  with  many  an  arrow  deep  infixed 
My  panting  side  was  charged,  when  I  withdrew 
To  seek  a  tranquil  death  in  distant  shades. 

There  was  I  found  by  One  who  had  Himself 
Been  hurt  by  the  archers.  In  His  side  He  bore, 
And  in  His  hands  and  feet,  the  cruel  scars. 

With  gentle  force  soliciting  the  darts, 

He  drew  them  forth,  and  healed  and  bade  me  live. 
Since  then,  with  few  associates,  in  remote 
And  silent  woods  I  wander,  far  from  those 
My  former  partners  of  the  peopled  scene; 

With  few  associates  and  not  wishing  more. 

Here  much  I  ruminate,  as  much  I  may, 

With  other  views  of  men  and  manners  now 
Than  once,  and  others  of  a  life  to  come. 

I  see  that  all  are  wanderers,  gone  astray 
Each  in  his  own  delusions;  they  are  lost 
In  chase  of  fancied  happiness,  still  wooed 
And  never  won.  Dream  after  dream  ensues, 

And  still  they  dream  that  they  shall  still  succeed, 
And  still  are  disappointed.  Rings  the  world 
With  the  vain  stir.  I  sum  up  half  mankind, 

And  add  two-thirds  of  the  remaining  half, 

And  find  the  total  of  their  hopes  and  fears 
Dreams, — empty  dreams. 

ON  THE  LOSS  OF  THE  ROYAL  GEORGE. 

Toll  for  the  brave! — 

The  brave  that  are  no  more! 

All  sunk  beneath  the  wa.ve, 

Fast  by  their  native  shore! 

Eight  hundred  of  the  brave, 

Whose  courage  well  was  tried. 
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Had  made  the  vessel  heel. 

And  laid  her  on  her  side. 

A  land  breeze  shook  the  shrouds, 

And  she  was  overset; 

Down  went  the  Royal  George, 

With  all  her  crew  complete. 

Toll  for  the  brave! 

Brave  Kempenfelt  is  gone; 

His  last  sea  light  is  fought, — 

His  work  of  glory  done. 

It  was  not  in  the  battle ; 

No  tempest  gave  the  shock; 

She  sprang  no  fatal  leak; 

She  ran  upon  no  rock; 

His  sword  was  in  its  sheath; 

His  fingers  held  the  pen. 

When  Kempenfelt  went  down 
With  twice  four  hundred  men. 

Weigh  the  vessel  up, 

Once  dreaded  by  our  foes; 

And  mingled  with  our  cup 
The  tears  that  England  owes. 

Her  timbers  yet  are  sound, 

And  she  may  float  again, 

Full  charged  with  England’s  thunder, 

And  plough  the  distant  main. 

But  Kempenfelt  is  gone, 

His  victories  are  o’er; 

And  he  and  his  eight  hundred 
Shall  plough  the  wave  no  more. 

Crabbe. — Lord  Byron  awards  to  a  poet  whose 
manner  was  entirely  different  from  his  own  the 
high  praise  of  being  “Nature’s  sternest  painter, 
but  her  best.”  This  was  the  Bev.  George  Crabbe 
(1754-1832).  His  sombre,  realistic  tales,  all 
■written  in  the  standard  rhyming  couplet,  are  now 
neglected,  yet  there  must  be  merit  in  them  to  win 
Byron’s  commendation.  He  was  born  at  Aid- 
borough,  a  fishing  village,  which  he  afterward  de¬ 
scribed  in  his  poem  The  Village.  He  was  ap¬ 
prenticed  to  a  surgeon,  and  with  great  difficulty 
obtained  enough  knowledge  of  medicine  to  at¬ 
tempt  its  practice.  But  he  failed  to  get  a  living 
and  went  to  London  with  some  verses  for  sale. 
After  a  vain  struggle  he  was  fortunate  in  securing 
the  notice  of  Burke,  who  had  his  poem  The 
Library  printed  in  1781.  Burke  also  advised  him 
to  enter  the  Church,  and  when  that  was  done  pro¬ 
cured  him  the  position  of  chaplain  to  the  Duke 
of  Rutland.  The  Village,  which  is  really  a  group 
of  stories,  was  published  in  1783,  and  in  the  same 
year  the  poet  married  a  lady  to  whom  he  had  been 
engaged  for  eight  years.  He  obtained  some  small 
livings  from  Lord  Thurlow,  and  at  various  inter¬ 
vals  published  similar  collections  of  tales — The 
Newspaper,  The  Parish  Register,  The  Borough, 
and  lastly  The  Tales  of  the  Hall  in  1819.  His 
fame  rose  steadily,  and  he  was  paid  highly  for 


his  later  poems.  He  was  an  acute  observer  of 
human  nature  and  of  plants.  His  firm  resolve  was 
to  tell  the  truth  and  describe  life  exactly  as  he 
saw  it.  He  rejected  romance  and  painted  with  too 
much '  detail.  Hence  the  mournful  monotony  of 
his  works. 

Scotch  Poetry. — From  the  time  of  the  union  of 
Scotland  with  England,  Scotchmen  who  felt  in¬ 
clination  to  literature  generally  went  to  London 
to  try  their  fortune.  Sometimes  they  succeeded, 
as  did  Thomson,  more  frequently,  perhaps,  they 
failed.  Yet  a  few  remained  steadfast  in  their 
native  land  and  cultivated  their  native  dialect. 
The  most  noted  of  these  in  the  first  half  of  the 
eighteenth  century  was  Allan  Ramsay  (1685- 
1758),  son  of  a  lead-miner,  and  for  a  time  a 
barber.  But  his  interest  in  the  old  songs  and  bal¬ 
lads  of  Scotland  made  him  a  bookseller  and  pub¬ 
lisher.  He  gathered  and  published  a  collection  of 
poems  of  the  sixteenth  century  under  the  name 
The  Evergreen  (1724),  and  a  more  modern  Tea- 
Table  Miscellany.  In  the  next  year  appeared  his 
own  pastoral.  The  Gentle  Shepherd.  It  is  a  charm¬ 
ing  play  in  five  acts,  abounding  in  rustic  humor 
and  sentiment  and  interspersed  with  delightful 
songs.  The  Scotch  peasantry  welcomed  it  as  a 
true  dramatic  expression  of  their  national 
character.  It  may  be  noted  that  the  word  gentle 
in  its  title  means  “well-born,”  and  that  the 
shepherd  Patie,  who  is  the  hero,  is  really  the  son 
of  Sir  William  Worthy,  while  his  Peggy  likewise 
turns  out  to  have  been  born  a  lady.  The  thoroughly 
democratic  spirit  of  Burns  had  not  yet  pervaded 
literature.  Ramsay,  while  singing  in  homely 
strains,  took  care  not  to  offend  the  class-prejudices 
of  his  wealthy  patrons.  He  watched  the  poetic 
market  of  London,  and  freely  expressed  in  verse 
his  feelings  about  the  great  authors  and  their 
works.  Thus,  after  Addison’s  death,  he  published 
an  elegiac  pastoral,  Sandie  and  Ritchie. 

Robert  Burns. — From  Allan  Ramsay’s  songs 
and  poems  the  greater  national  poet  of  Scotland 
drew  his  first  inspiration.  Robert  Burns  (1759- 
1796)  was  the  son  of  a  devout,  hard-headed  farmer, 
near  Ayr,  and  was  trained  to  follow  in  his  father’s 
footsteps.  But  the  farm  did  not  prosper,  while 
the  poet’s  genius  was  developing  fast.  Deeply 
stirred  by  some  parochial  controversies  he  wrote 
his  satires  The  Holy  Fair,  the  Twa  Herds,  and  the 
profane  Holy  Willie's  Prayer,  in  which  he  exposed 
hypocrisy  and  self-righteousness.  Yet  at  the  same 
period,  in  a  better  spirit,  he  composed  The  Cot¬ 
ter's  Saturday  Night,  a  pleasing  picture  of  a  truly 
religious  household.  The  cotter  was  his  own 
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father.  The  Spenserian  stanza  seems  especially 
appropriate  to  the  serious  subject.  It  moves  the 
mind  like  a  solemn  strain  of  music.  While  driv¬ 
ing  the  plow  Burns  sang  to  himself  brief 
lyrics  on  casual  sights  and  incidents,  as  The 
Mountain  Daisy  and  The  Mouse,  whose  nest  the 
plowshare  had  destroyed.  His  heart  was  in  his 
verse  when  he  wrote : 

“But,  Mousie,  thou  art  no  thy  lane 

In  proving  foresight  may  be  vain; 

The  best  laid  schemes  o’  mice  and  men 
Gang  aft  agley, 

And  leave  us  nought  hut  grief  and  pain 
For  promised  joy. 

“Still  thou  art  blest,  compared  wi’  me! 

The  present  only  toucheth  thee. 

But  och!  I  backward  cast  my  e’e 
On  prospects  drear, 

And  forward  tho’  I  cannot  see, 

I  guess  and  fear.” 

Burns’  farming  had  failed,  and  he  thought  of 
sailing  to  Jamaica,  if  he  could  only  raise  the 
money  to  pay  his  passage.  His  brother  suggested 
that  he  publish  his  poems,  and  he  did  so,  adding 
The  Tiva  Dogs.  The  little  shabby  book,  printed  at 
Kilmarnock,  in  1786,  on  gray  paper,  with  paste¬ 
board  cover,  is  now  worth  its  weight  in  gold.  The 
publication  brought  the  poet  a  little  money, 
and  it  brought  him  something  more,  a  letter 
from  Dr.  Thomas  Blacklock,  a  blind  poet  with  in¬ 
fluential  friends,  inviting  him  to  Edinburgh. 
Burns  went,  and  found  friends  at  the  University. 
A  second  edition  of  his  poems  brought  more 
money  and  enabled  him  to  take  another  farm. 
Burns,  now  in  high  spirits,  wrote  many  love  songs. 
In  August,  178 7,"  he  was  married  to  Jean  Armour, 
whose  father  had  previously  refused  his  consent. 
To  increase  his  income  he  got  a  place  in  the  excise, 
and,  three  years  later,  being  promoted,  took  his 
family  to  Dumfries.  In  the  meantime  he  had 
written  his  Tam  O’Shanter,  humorously _  describ¬ 
ing  the  drunken  man’s  stormy  midnight  en¬ 
counter  with  a  wild  dance  of  warlocks  and  witches. 
Burns  himself  was  too  much  inclined  to  drinking, 
and  in  the  exciting  times  of  the  beginning  of  the 
French  Revolution" his  temptations  were  increased, 
His  friendship  for  the  French,  too  boldly  ex¬ 
pressed,  brought  reproofs  from  his  superiors.  In 
his  struggle  with  poverty  his  health  failed.  He 
died  in  July,  1796. 

Burns  was  alwat^s  poor,  and  he  sang  the  life  and 
feelings  of  the  poor.  Yet  he  was  none  the  less  the 
poet  of  all  mankind.  To  him  rank  does  not  make 
a  man  better,  poverty  does  not  make  him  worse. 
“The  rank  is  but  the  guinea’s  stamp,  a  man’s  a 


man  for  a’  that.”  He  sang  with  a  fellow-sinner’s 
sympathy  the  sins  and  follies  of  the  ne’er-do-weels 
as  well  as  the  sober  righteousness  of  the  pious. 
The  Jolly  Beggars  is  full  of  boisterous  fun,  while 
it  depicts  clearly  low  life  and  character. 

Burns’  poetry,  even  while  it  expresses  a  wider 
sympathy  with  mankind,  retains  the  intense  na¬ 
tional  spirit  of  older  Scotch  writers.  He  shows 
also  the  characteristic  Scotch  love  of  nature,  and 
uses  it  as  a  background  for  human  love.  The 
moral  of  his  short,  unhappy  life  is  too  obvious — 
the  deplorable  weakness  of  the  will  in  spite  of  the 
highest  power  of  moving  the  emotions  by  song. 
The  genius  of  Burns  gave  a  strong  impulse  to  the 
movement  which  was  to  change  radically  the 
nature  and  scope  of  literature  in  the  next  century. 

THE  COTTER'S  FAMILY  WORSHIP. 

(From  The  Cotter’s  Saturday  Night.) 

The  cheerfu’  supper  done,  wi’  serious  face. 

They,  round  the  ingle,  form  a  circle  wide; 

The  sire  turns  o’er,  wi’  patriarchal  grace, 

The  big  ha’  Bible,  ance  his  father’s  pride; 

His  bonnet  rev’rently  is  laid  aside, 

His  lyart  haffets  wearing  thin  and  bare; 

Those  strains  that  once  did  sweet  in  Zion  glide, 

He  wales  a  portion  with  judicious  care; 

And,  “Let  us  worship  God,”  he  says  with  solemn  ail 


They  chant  their  artless  notes  in  simple  guise; 

They  tune  their  hearts,  by  far  the  noblest  aim; 
Perhaps  “Dundee’s”  wild-warbling  measures  rise, 
Or  plaintive  “Martyrs,”  worthy  of  the  name; 

Or  noble  “Elgin”  beets  the  heavenward  flame. 
The  sweetest  far  of  Scotia’s  holy  lays: 
Compared  with  these  Italian  trills  are  tame; 

The  tickled  ear  no  heartfelt  raptures  raise; 

Nae  unison  hae  they  with  our  Creator’s  praise. 


The  priest-like  father  reads  the  sacred  page, 
How  Abram  was  the  friend  of  God  on  high; 

Or,  Moses  hade  eternal  warfare  wage 
With  Amalek’s  ungracious  progeny: 

Or  how  the  royal  bard  did  groaning  lie 

Beneath  the  stroke  of  Heaven’s  avenging  ire; 
Or  Job’s  pathetic  plaint,  and  wailing  cry; 

Or  rapt  Isaiah’s  wild  seraphic  fire; 

Or  other  holy  seers  that  tune  the  sacred  lyre. 


Perhaps  the  Christian  volume  is  the  theme, 

How  guiltless  blood  for  guilty  man  was  shed; 

How  He  who  bore  in  heaven  the  second  name. 

Had  not  on  earth  whereon  to  lay  his  head: 

How  his  first  followers  and  servants  sped; 

The  precepts  sage  they  wrote  to  many  a  land: 
How  he,  who  lone  in  Patmos  banished, 

Saw  in  the  sun  a  mighty  angel  stand, 

And  heard  great  Bab’lon’s  doom  pronounced  by 
Heaven’s  command. 
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Then  kneeling  down,  to  Heaven’s  Eternal  King, 

The  saint,  the  father,  and  the  husband  prays: 

Hope  “springs  exulting  on  triumphant  wing.’’ 

That  thus  they  all  shall  meet  in  future  days: 

There  ever  bask  in  uncreated  rays, 

No  more  to  sigh  or  shed  the  bitter  tear, 

Together  hymning  their  Creator’s  praise, 

In  such  society,  yet  still  more  dear; 

While  circling  time  moves  round  in  an  eternal  sphere. 

Compared  with  this,  how  poor  religion’s  pride, 

In  all  the  pomp  of  method  and  of  art. 

When  men  display  to  congregations  wide 
Devotion’s  every  grace,  except  the  heart! 

The  Power  incensed,  the  pageant  will  desert, 

The  pompous  strain,  the  sacerdotal  stole: 

But,  haply,  in  some  cottage  far  apart, 

May  hear,  well  pleased,  the  language  of  the  soul; 

And  in  the  book  of  life  the  inmates  poor  enrol. 

Then  homeward  all  take  off  their  several  way; 

The  youngling  cottagers  retire  to  rest; 

The  parent-pair  their  secret  homage  pay, 

And  proffer  up  to  Heaven  the  warm  request 

That  He,  who  stills  the  raven’s  clamorous  nest. 

And  decks  the  lily  fair  in  flowery  pride, 

Would,  in  the  way  Hr  wisdom  sees  the  best, 

For  them  and  for  their  little  ones  provide; 

But,  chiefly,  in  their  hearts  with  grace  divine  preside. 

From  scenes  like  these  old  Scotia’s  grandeur  springs, 
That  makes  her  loved  at  home,  revered  abroad: 

Princes  and  lords  are  but  the  breath  of  kings, 

“An  honest  man’s  the  noblest  work  of  God;” 

And  certes,  in  fair  virtue’s  heavenly  road, 

The  cottage  leaves  the  palace  far  behind. 

What  is  a  lordling’s  pomp? — a  cumbrous  load. 
Disguising  oft  the  wretch  of  human  kind, 

Studied  in  arts  of  hell,  in  wickedness  refined! 


HIGHLAND  MARY. 

Ye  banks,  and  braes,  and  streams  around 
The  castle  o’  Montgomery, 

Green  be  your  woods,  and  fair  your  flowers, 
Your  waters  never  drumlie! 

There  simmer  first  unfaulds  her  robes, 

And  there  the  langest  tarry; 

For  there  I  took  the  last  fareweel 
O’  my  sweet  Highland  Mary. 

How  sweetly  bloom’d  the  gay  green  birk! 
How  rich  the  hawthorn’s  blossom! 

As  underneath  their  fragrant  shade, 

I  clasped  her  to  my  bosom! 

The  golden  hours  on  angel  wings, 

Flew  o’er  me  and  my  dearie; 

For  dear  to  me  as  light  and  life. 

Was  my  sweet  Highland  Mary! 

Wi’  mony  a  vow,  and  lock’d  embrace. 

Our  parting  was  fu’  tender; 

And,  pledging  aft  to  meet  again, 

We  tore  ourselves  asunder; 

But,  oh!  fell  Death’s  untimely  frost, 

That  nipt  my  flower  sae  early!  — 

Now  green’s  the  sod,  and  cauld ’s  the  clay. 
That  wraps  my  Highland  Mary! 


Oh,  pale,  pale  now,  those  rosy  lips, 

I  aft  hae  kis’d  sae  fondly! 

And  closed  for  aye  the  sparkling  glance 
That  dwelt  on  me  sae  kindly! 

And  mouldering  now  in  silent  dust 
That  heart  that  lo’ed  me  dearly — 

But  still  within  my  bosom’s  core 
Shall  live  my  Highland  Mary! 


CHAPTER  VIII. 

First  Half  of  the  Nineteenth  Century* 

A.  d.  mo— mo. 

Romanticism. — The  eighteenth  century  has  been 
pronounced  by  Masson  a  season  “of  comparative 
diminution  of  the  general  vital  energy  of  our 
species.”  In  contrast  with  this  the  nineteenth 
century  showed  from  the  start  a  vigorous  revival 
of  all  the  forces  which  actuate  man  and  society. 
Even  before  the  close  of  the  preceding  period  there 
was  a  restiveness  under  the  social  despotism  then 
prevailing.  In  literature  some  writers  rejected  the 
rules  which  had  been  imposed  on  poetic  art  by 
the  precepts  and  practice  of  Pope.  That  poet,  in¬ 
deed,  was  but  applying  or  adapting  to  English 
verse  the  rules  which  Boileau  had  prescribed  for 
French,  and  which  he  supposed  to  be  derived  from 
the  principles  of  the  infallible  Aristotle.  But  the 
strict  construction  of  these  rules  made  poetry 
altogether  artificial.  It  excluded  the  natural  ex¬ 
pression  of  emotion,  and  confined  its  exercise  to 
highly  civilized  society.  It  ignored  the  primal  in¬ 
stincts  of  human  nature.  But  nature  cannot  be 
permanently  excluded  from  human  thought  nor 
from  poetry,  its  highest  expression.  There  came 
inevitably  a  reaction,  which  may  be  traced  in  part 
to  the  sentimental  Rousseau,  who  boldly  urged  a 
return  to  an  idealized  savagery,  and  in  part  to 
German  writers,  who  reveled  in  the  freedom  of 
utterance  attending  the  revived  use  of  their  native 
tongue  in  literature. 

This  new  literary  movement,  in  which  French, 
German  and  English  writers  were  all  involved,  is 
known  as  Romanticism.  It  represented  the  same 
principles  which  in  the  political  sphere  produced 
the  French  Revolution.  It  was  the  triumph  of 
the  individual  man  over  social  systems  and  con¬ 
ventional  rules.  Young  men  of  that  time  rejoiced 
in  believing  that  the  world  was  being  made  anew. 
Wordsworth  who  shared  this  feeling,  wrote  long 
afterward, 

“Bliss  was  it  in  that  dawn  to  be  alive. 

But  to  be  young  was  very  heaven.” 
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Wordsworth,  and  some  of  his  coevals,  indeed 
became  ultimately  conservative  in  thought,  but  his 
genius  was  permanently  benefited  by  his  early 
radicalism.  Others  adhered  steadfastly  to  the  new 
faith  in  man  and  in  human  equality.  In  the 
republic  of  letters  the  result  was  freedom  from  con¬ 
straint,  stimulus  of  natural  powers,  unexpected  de¬ 
velopment  of  new  forms  and  subjects  of  literature. 
In  France  the  Romantic  movement,  after  winning 
memorable  victories  on  the  stage  and  elsewhere, 
gradually  subsided,  and  classicism,  which  it  vehe¬ 
mently  opposed,  resumed  its  sway.  But  in  Eng¬ 
land  the  movement,  inaugurated  by  Scott  and  ac¬ 
celerated  by  Byron,  was  progressive,  though  not 
uniformly.  New  forms  appeared  as  time  passed 
on  and  new  writers  arose.  The  mighty  genius  of 
Sir  Walter  Scott  gave  impulse  to  both  prose  and 
poetry,  which  lasted  throughout  the  century.  The 
meteoric  brilliancy  of  Byron  has  lost  some  of  its 
brightness  before  the  steady  effulgence  of  Words¬ 
worth,  Tennyson  and  Browning.  Prose  fiction, 
which  Scott  raised  to  the  highest  distinction,  has 
steadily  enlarged  its  domain  and  sought  to  treat 
all  subjects  relating  to  human  life.  To  its 
victorious  progress  some  of  the  greatest  writers  of 
the  century  contributed.  In  historical  writing  this 
period  is  hardly  inferior  to  its  predecessor.  The 
long  and  generally  peaceful  reign  of  Queen 
Victoria  is  recognized  as  worthy  of  being  classed 
with  that  of  Elizabeth  in  the  glory  of  its  literature. 

Sir  Walter  Scott.- — The  nineteenth  century 
started  splendidly  with  the  vigorous  and  versatile 
genius  of  Sir  Walter  Scott  (1771-1832).  Born  in 
Edinburgh,  son  of  a  lawyer,  he  spent  his  childhood 
in  the  romantic  Scottish  Border,  and  was  im¬ 
bued  with  its  traditions  of  warfare  and  supersti¬ 
tion.  After  passing  through  the  University  of 
Edinburgh  he  learned  German,  then  a  rare  ac¬ 
complishment.  Filled  with  enthusiasm  for  its 
fresh  romantic  literature,  he  translated  ballads 
from  Burger  and  Goethe,  and  made  a  spirited  ver¬ 
sion  of  Goetz  von  Berlichingen.  In  spite  of  lame¬ 
ness  Scott  was  active  on  foot  and  horseback,  and 
when,  in  1799,  he  was  made  sheriff  of  Selkirkshire 
he  utilized  his  gallop  around  the  country  to  search 
out  ballads  and  legends  from  old  inhabitants. 
The  Minstrelsy  of  the  Scottish  Border  (1802), 
thus  obtained,  was  a  fair  rival  of  Percy’s  Reliques. 
The  Countess  of  Dalkeith  was  incited  by  it  to  re¬ 
quest  Scott  to  versify  the  story  of  the  goblin  page 
connected  with  her  family  traditions.  Hence  came 
The  Lay  of  the  Last  Minstrel  (1805),  which  was 
received  with  universal  acclamation.  No  English 
poem  had  ever  sold  so  widely  before,  and  Scott 
devoted  himself  to  authorship,  while  still  remain¬ 


ing  sheriff.  Having  ample  means,  he  was  induced 
to  advance  capital  to  James  Ballantyne,  the  printer 
of  his  books.  For  a  while  the  business  seemed 
profitable,  but  being  unduly  enlarged  ruined  both 
partners. 

The  metre  of  the  Lay  was  octosyllabic  verse,  de¬ 
rived  originally  from  the  Norman  trouveres,  and 
never  before  employed  in  English  for  serious 
poems.  Its  freedom  from  strict  rules  enabled  the 
author  to  vary  it  as  occasion  required.  Thus  in 
passages  expressing  strong  feeling  or  violent  move¬ 
ment  an  occasional  short  verse  was  employed, 
while  the  longer  lines  rhyme  sometimes  in  threes 
or  fours.  Scott’s  flowing  versification  echoes  well 
the  changing  sentiment  of  the  tale.  The  story  of 
sorcery  and  chivalric  adventure  is  admirably 
framed  with  the  description  of  the  aged  minstrel, 
his  diffidence  in  the  presence  of  the  great  lady,  his 
gradual  recall  of  youthful  inspiration,  and  his  later 
outbursts  of  poetic  exaltation. 

After  the  unprecedented  success  of  the  Lay, 
Scott  produced  Marmion  (1808),  relating  the  visit 
of  a  valiant  but  unscrupulous  English  knight  to 
Scotland,  and  concluding  with  the  fatal  field  of 
Flodden  in  1513.  Very  impressive  is  the  immur¬ 
ing  of  Constance  before  a  grim  tribunal  in  the 
vaults  of  Lindisfarn  Abbey.  The  battle  is  de¬ 
scribed  with  true  Homeric  directness,  and  the 
death  of  conscience-haunted  Marmion  is  an  ap¬ 
propriate  conclusion.  The  Lady  of  the  Lalce 
(1810)  is  generally  regarded  as  Scott’s  master¬ 
piece.  Here  the  civilized  Lowlanders  and  the  wild 
Highland  clan,  led  by  Roderick  Dhu,  meet  in  dire 
conflict.  The  reader  is  thrilled  with  the  carrying 
of  the  Fiery  cross  to  summon  the  clansmen  to  war, 
the  battle  of  Beal’  an  Duine,  and  the  death  of 
Roderick. 

The  later  metrical  tales  are  of  less  importance. 
Scott,  with  his  noble  generosity  to  the  merits,  of 
other  writers,  acknowledged  that  the  more  dazzling 
and  forcible  genius  of  Byron  had  surpassed  his 
own,  and  he  quietly  withdrew  from  the  poetic  field. 
Great  as  had  been  his  early  success,  he  was  to  win 
greater  triumphs  in  the  new  realm  of  prose  fiction. 
Strange  to  say  he  had  begun  his  first  novel  even 
before  he  wrote  Marmion,  but  he  laid  the  manu¬ 
script  aside.  Eight  years  later  he  took  the  storv 
up  again  and  finished  it.  It  was  sent  forth 
anonymously  under  the  title,  Waverley ;  or  ’ Tis 
Sixty  Years  Since.  Its  purpose  was  to  recall  the 
stirring  events  of  1745,  when  the  defeat  of  Cul- 
loden  forever  crushed  the  hopes  of  the  Stuart  Pre¬ 
tenders.  The  story  was  eagerly  welcomed  by  the 
Scotch,  who  cherished  traditions  of  the  time.  The 
author,  though  full  of  enthusiasm  for  his  native 
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land  and  its  people,  had  yet  sufficient  culture  to 
treat  his  countrymen  with  the  necessary  aloofness 
for  true  perspective.  One  of  his  highest  merits  is 
that  his  works  are  free  from  the  grossness  and  in¬ 
decency  which  had  prevailed  in  previous  novel¬ 
writing.  His  dignified  self-respect  commended  his 
work  to  an  ever-widening  circle  of  readers.  Guy 
Mannering,  his  next  story,  shows  a  young  English¬ 
man  venturing  into  Scotland  and  becoming  in¬ 
volved  in  the  fate  of  its  people.  Among  its  strik¬ 
ing  characters  are  Meg  Merrilies,  the  Gypsy  seeress, 
and  Dominie  Sampson,  overflowing  with  learning 
and  kindness.  In  a  third  vigorous  sketch  of 
Scotch  life  and  manners,  called  The  Antiquary , 
Scott  made  friendly  sport  of  the  foibles  of  his 
friend,  George  Constable,  and,  indeed,  of  his  own. 
Even  while  issuing  this  series  of  anonymous  fic¬ 
tion,  Scott,  to  keep  his  printer  partner  busy,  pre¬ 
pared  under  his  own  name  treatises  on  chivalry, 
romance  and  the  drama,  edited  the  works  of  Dry- 
den  and  Swift,  issued  new  poems  and  wrote  much 
for  an  Annual  Register.  Believing  himself  pos¬ 
sessed  of  princely  fortune,  he  had  bought  land  at 
Abbotsford  in  1812,  and  entered  upon  vast  schemes 
for  building  a  mediaeval  castle. 

In  The  Black  Dwarf  and  Old  Mortality  (1816) 
Scott  entered  on  a  new  field  of  Scotch  life,  the 
struggles  of  the  persecuted  remnant,  who  main¬ 
tained  the  binding  obligation  of  the  “Solemn 
League  and  Covenant,”  which  made  the  govern¬ 
ment  Presbyterian.  When  he  was  accused  of 
treating  the  Covenanters  unfairly  he  reviewed  his 
own  novels  in  the  Quarterly,  stating  the  principles 
and  aims  of  historical  romance.  High  praise  for 
truth  of  character  was  rendered  to  the  works  of 
the  unknown  author.  Eev.  Dr.  Thomas  McCrie 
issued  an  able  reply  in  vindication  of  the  Cove¬ 
nanters.  Rob  Roy  (1817)  is  a  spirited  presentation 
of  Highland  life  and  manners.  But  The  Heart 
of  Midlothian,  the  pathetic  tale  of  Jeanie  and 
Effie  Deans,  is  perhaps  the  best  of  his  novels  in  de¬ 
lineation  of  passion.  The  Bride  of  Lammermoor 
is  a  domestic  tragedy  of  similar  excellence.  The 
Legend  of  Montrose  is  enlivened  by  the  character 
of  Major  Dugald  Dalgetty,  pedantic  soldier  of 
fortune. 

In  1819  the  “Great  Unknown,”  as  the  author 
was  called,  turned  for  the  first  time  to  England 
for  the  main  scene  of  his  story.  Ivanhoe  described 
that  country  in  the  time  of  lingering  Norman  and 
Saxon  strife  in  the  reign  of  Eichard  Coeur  de 
Lion.  The  portrait  of  the  Jewess  Eebecca,  one  of 
his  finest  female  characters,  was  suggested  by 
Washington  Irving’s  description  of  a  lady  of 
Philadelphia.  Ivanhoe  is  free  from  the  embarass- 


ment  of  the  Scotch  dialect,  and  rich  in  pictures  of 
feudal  chivalry.  On  this  account  it  has  always 
been  the  most  popular  of  Scott’s  works.  Another 
favorite,  Kenilworth,  relates  Queen  Elizabeth’s 
visit  to  the  Earl  of  Leicester’s  castle  in  Warwick¬ 
shire,  and  her  dramatic  interview  with  the  beauti¬ 
ful  and  unfortunate  Amy  Eobsart.  In  The 
Fortunes  of  Nigel  there  is  a  vivid  picture  of  Lon¬ 
don  life,  when  the  Scotch  king  had  come  to  the 
English  throne  as  James  I. 

Scott  was  in  the  zenith  of  his  power  when,  in 
1820,  King  George  IV,  on  his  visit  to  Edinburgh, 
conferred  the  honor  of  baronetcy  on  the  foremost 
Scotch  writer,  who  had  personally  arranged  the 
King’s  welcome.  He  was  widely  known  as  the 
author  of  the  Waverley  Novels,  though  he  had  not 
yet  publicly  admitted  the  fact.  In  his  next  story, 
Quentin  Durward,  he  crossed  the  Channel  to  por¬ 
tray  the  strife  between  the  crafty,  superstitious 
Louis  XI  of  France  and  Charles  the  Bold  of  Bur¬ 
gundy.  In  other  stories  of  less  merit  he  returned 
to  his  native  heath  and  presented  both  historic 
and  domestic  scenes.  In  the  Tales  of  the  Crusa¬ 
ders  (1825)  Eichard  Coeur  de  Lion  and  the  Sul¬ 
tan  Saladin  are  prominent.  The  grand  array  of 
historical  personages  presented  in  this  long  series 
of  novels  has  never  been  surpassed  in  truthful 
delineation. 

Scott  had  for  some  years  believed  himself  en¬ 
tirely  freed  from  pecuniary  embarrassments  by  the 
arrangements  made  by  his  partners  in  1818.  But 
the  financial  crash  of  1825  carried  down  the  Lon¬ 
don  and  Edinburgh  houses  with  which  the  Bal- 
lantynes  were  involved.  What  was  Scott’s  aston¬ 
ishment  to  find  himself,  at  the  age  of  fifty-four, 
legally  liable  for  not  less  than  £130,000 !  He 
might  have  taken  advantage  of  the  bankrupt  law, 
but  his  pride  or  high  sense  of  honor  would  not 
permit.  Eefusing  all  assistance,  with  dauntless 
courage  he  determined  to  pay  his  debts  or  die  in 
the  effort.  He  suffered  other  misfortunes,  among 
which  was  the  death  of  his  wife.  Leaving  the 
grandeur  of  Abbotsford,  he  took  modest  lodgings 
in  Edinburgh.  Yet  there  were  alleviations  to  his 
distress.  An  opportunity  was  afforded  at  a  public 
testimonial  in  his  behalf  for  him  to  acknowledge 
the  paternity  of  his  popular  works.  The  secret 
had  been  well  guarded,  but  had  long  been  sus¬ 
pected.  In  three  months  Scott  wrote  Woodstock, 
a  tale  of  Charles  II’s  wanderings  and  restoration 
to  the  throne.  Within  two  years,  as  the  proceeds 
of  some  novels,  including  The  Fair  Maid  of  Perth. 
an  elaborate  but  strongly  prejudiced  Life  of 
Napoleon  Bonaparte,  and  Tales  of  a  Grandfather, 
which  relate  the  history  of  Scotland,  the  prolific 
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author  had  accumulated  £40,000  for  his  creditors. 
But  even  his  strong  constitution  could  not  stand 
such  a  steady  drain  on  its  vitality.  Illness  began 
in  1829,  and  partial  paralysis  followed.  Yet  in 
spite  of  friends  and  physicians  Scott  would  not 
take  rest.  His  last  novels,  Count  Robert  of  Paris 
and  Castle  Dangerous,  show  signs  of  failing 
powers.  At  last  he  was  led  to  believe  that  his 
debts  were  paid,  and  then  consented  to  take  a  sea 
voyage,  recommended  by  his  physicians.  The  gov¬ 
ernment  offered  the  use  of  a  vessel,  in  which  he 
sailed  for  Naples  and  cruised  about  the  Mediterra¬ 
nean  for  some  months.  When  he  felt  that  his  end 
was  near  he  insisted  on  being  taken  back  to  Abbots¬ 
ford.  There  the  greatest  of  Scotchmen  died, 
September  21st,  1832. 

Monuments  have  been  erected  to  his  memory  in 
Edinburgh  and  other  cities,  but  his  true  monument 
is  Scotland  itself,  nearly  every  province  and  town 
of  which  has  been  made  familiar  by  his  magic  pen. 
"The  Wizard  of  the  North”  conjured  up  the  men 
and  manners  of  the  past,  and  bestowed  upon  their 
land  an  imperishable  fame.  His  works  abound  in 
wonderful  variety  of  character  and  incident ;  while 
he  excelled  in  delineating  the  Scotch  of  both  high 
and  low  degree,  his  historical  and  antiquarian  re¬ 
searches,  vivified  by  his  strong  imagination,  en¬ 
abled  him  to  present  life-like  portraits  of  other 
nationalities  and  remote  periods.  He  was  not 
only  the  father  of  the  true  historical  novel,  but  his 
example  was  the  teacher  of  historians,  leading 
them  beyond  chronological  details  and  philosophi¬ 
cal  abstractions  to  portrayal  of  human  life.  His 
genius  was  able  not  merely  to  entertain  millions  of 
readers,  but  to  inaugurate  a  revival  of  interest  in 
the  history,  art  and  life  of  the  Middle  Ages,  and 
thus  lead  to  a  transformation  of  his  own  time. 
To  Scott  may  well  be  applied  the  lines  which  he 
wrote  of  King  Rene : 

“A  mirthful  man  he  was;  the  snows  of  age 
Fell,  but  they  did  not  chill  him.  Gaiety, 

Even  in  life’s  closing,  touched  his  teeming  brain 
With  such  wild  visions  as  the  setting  sun 
Raises  in  front  of  some  hoar  glacier, 

Painting  the  bleak  ice  with  a  thousand  hues.” 

THE  HYMN  OF  INTERCESSION. 

(From  The  Lay  of  the  Last  Minstrel.) 

Glow  up  the  dim  aisle  afar, 

With  sable  cowl  and  scapular, 

And  snow-white  stoles,  in  order  due, 

The  holy  Fathers,  two  and  two, 

In  long  procession,  came; 

Taper  and  Host,  and  book  they  bare, 

And  holy  banner,  flourished  fair 


With  the  Redeemer’s  name. 

Above  the  prostrate  pilgrim  band 
The  mitred  Abbot  stretched  his  hand. 

And  blessed  them  as  they  kneeled. 

With  holy  cross  he  signed  them  all, 

And  prayed  they  might  be  sage  in  hall 
And  fortunate  in  field. 

Then  the  mass  was  sung,  and  prayers  were  said. 
And  solemn  requiem  for  the  dead; 

And  bells  tolled  out  their  mighty  peal 
For  the  departed  spirit’s  weal. 

And  ever  in  the  office  close 
The  hymn  of  intercession  rose; 

And  far  the  echoing  aisles  prolong. 

The  awful  burthen  of  the  song:  — 

Dies  Iras,  Dies  ilia, 

Solvet  sseclum  in  favilla. 

While  the  pealing  organ  rung, 

Thus  the  holy  fathers  sung:  — 

“That  Day  of  Wrath,  that  dreadful  day 
When  heaven  and  earth  shall  pass  away, 

What  power  shall  he  the  sinner’s  stay? 

How  shall  he  meet  that  dreadful  day? 

When  shriveling  like  a  parched  scroll, 

The  flaming  heavens  together  roll; 

And  louder  yet,  and  yet  more  dread, 

Swells  the  high  trump  that  wakes  the  dead; 

Oh!  on  that  day,  that  dreadful  day, 

When  man  to  judgment  wakes  from  clay, 

Be  thou  the  trembling  sinner’s  stay. 

Though  heaven  and  earth  shall  pass  away.” 


THE  PARTING  OF  MARMION  AND  DOUGLAS 

(From  Marmion.) 

Not  far  advanced  was  morning  day. 

When  Marmion  did  his  troop  array 
To  Surrey’s  camp  to  ride; 

He  had  safe  conduct  for  his  band 
Beneath  the  royal  seal  and  hand, 

And  Douglas  gave  a  guide: 

The  ancient  Earl,  with  stately  grace, 

Would  Clara  on  her  palfrey  place, 

And  whispered,  in  an  undertone, 

“Let  the  hawk  stoop,  his  prey  is  flown.” 

The  train  from  out  the  castle  drew. 

But  Marmion  stopped  to  bid  adieu. — 

“Though  something  I  might  plain,”  he  said, 

“Of  cold  respect  to  stranger  guest, 

Sent  hither  by  your  king’s  behest, 

While  in  Tantallon’s  towers  I  staid; 

Part  we  in  friendship  from  your  land, 

And,  noble  Earl,  receive  my  hand.” 

But  Douglas  round  him  drew  his  cloak, 

Folded  his  arms,  and  thus  he  spoke: 

“My  manors,  halls,  and  bowers  shall  still 
Be  open  at  my  Sovereign’s  will, 

To  each  one  whom  he  lists,  howe’er 
Unmeet  to  be  the  owner’s  peer. 

My  castles  are  my  king’s  alone. 

From  turret  to  foundation  stone — 

The  hand  of  Douglas  is  his  own; 

And  never  shall  in  friendly  grasp 
The  hand  of  such  as  Marmion  clasp.” 
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Burned  Marmion’s  swarthy  cheek  like  fire 
And  shook  his  very  frame  for  ire. 

And — “This  to  me!”  he  said, — 

“An’  ’twere  not  for  thy  hoary  beard, 

Such  hand  as  Marmion’s  had  not  spared 
To  cleave  the  Douglas’  head! 

And,  first,  I  tell  thee,  haughty  peer, 

He  who  does  England’s  message  here, 

Although  the  meanest  in  her  state. 

May  well,  proud  Angus,  be  thy  mate. 

And,  Douglas,  more  1  tell  thee  here, 

E’en  in  thy  pitch  of  pride, 

Here  in  thy  hold,  thy  vassals  near, 

(Nay  never  look  upon  your  lord, 

And  lay  your  hands  upon  your  sword,) 

I  tell  thee,  thou'rt  defied! 

And  if  thou  said’st  I  am  not  peer 
To  any  lord  of  Scotland  here, 

Lowland  or  Highland,  far  or  near, 

Lord  Angus,  thou  hast  lied!” — 

On  the  Earl’s  cheek  the  flush  of  rage 
O’ercame  the  ashen  hue  of  age: 

Fierce  he  broke  forth, — “And  dar’st  thou  then 
To  beard  the  lion  in  his  den. 

The  Douglas  in  his  hall! 

And  hop’st  thou  hence  unscathed  to  go? 

No,  by  St.  Bi’ide  of  Both  Well,  no! 

Up  drawbridge,  grooms! — what,  warder,  ho! 

Let  the  portcullis  fall.” — 

Lord  Marmion  turned — well  was  his  need. 

And  dashed  the  rowels  in  his  steed, 

Like  arrow  through  the  archway  sprung. 

The  ponderous  gate  behind  him  rung: 

To  pass  there  was  such  scanty  room, 

The  bars,  descending,  grazed  his  plume. 

The  steed  along  the  drawbridge  flies, 

Just  as  it  trembled  on  the  rise; 

Nor  lighter  does  the  swallow  skim 
Along  the  smooth  lake’s  level  brim: 

And  when  Lord  Marmion  reached  his  band 
He  halts,  and  turns  with  clenched  hand, 

And  shouts  of  loud  defiance  pours. 

And  shook  his  gauntlet  at  the  towers, 

“Horse!  horse!”  the  Douglas  cried,  “and  chase!” 
But  soon  he  reined  his  fury’s  pace. 

“A  royal  messenger  he  came, 

Though  most  unworthy  of  the  name. 

St.  Mary  mend  my  fiery  mood! 

Old  age  ne’er  cools  the  Douglas’  blood, 

I  thought  to  slay  him  where  he  stood. — 

’Tis  pity  of  him,  too,”  he  cried: 

“Bold  can  he  speak,  and  fairly  ride, 

I  warrant  him  a  warrior  tried.” — 

With  this  his  mandate  he  recalls, 

And  slowly  seeks  his  castle  halls. 

Lord  Byron. — Though  not  the  originator  of 
•Bomanticism,  being,  in  fact,  originally  a  conserva¬ 
tive,  Lord  Byron  became  the  most  active  factor  in 
its  progress  throughout  Europe,  from  France  to 
distant  Bussia.  Tn  all  his  verse-stories  he  was  his 
own  passionate  hero.  When  cut  off  at  the  early 
age  of  thirty-six,  he  had  already  bestowed  on  the 
world  an  astonishing  contribution  to  its  literature. 
George  Gordon  Bvron  (1788-1824),  though  born 


in  London,  spent  his  childhood  in  bleak  Aberdeen, 
where  his  mother,  who  had  been  deserted  by  iier 
dissipated  husband,  went  to  live  on  a  slender  in¬ 
come.  An  accident  at  birth  had  injured  one  of 
his  feet,  which  was  ever  a  source  of  mortification. 
At  the  age  of  eleven  he  succeeded  to  the  title  and 
estates  of  his  granduncle,  and  removed  to  New- 
stead  Abbey.  For  education  he  went  to  Harrow 
School  and  Trinity  College,  Cambridge,  where  he 
scribbled  verses.  His  first  publication,  Hours  of 
Idleness  (1807),  was  severely  criticized  in  the 
Edinburgh  Review.  The  young  poet  was  roused  to 
fury  and  vehemently  assailed  the  whole  literary 
craft  in  his  English  Bards  and  Scotch  Reviewers. 
When  of  age,  he  took  his  seat  in  the  House  of 
Lords,  but  had  few  acquaintances,  and  soon  set  out 
on  a  tour  through  Southern  Europe.  The  literary 
result  of  two  years’  travel  was  Childe  Harold’s  Pil¬ 
grimage  (1811),  a  poem  in  the  Spenserian  stanza. 
War  had  for  some  years  kept  the  English  people 
from  the  Continent;  now  they  were  delighted  to 
receive  brilliant  pictures  of  scenery  and  countries 
long  lost  to  view.  The  traveler  was  an  outcast 
from  his  native  land,  consumed  with  melancholy, 
seeking  distraction  from  himself.  So  powerful 
was  the  immediate  impression  of  the  work  that 
Byron  exclaimed:  “I  awoke  one  morning  and 
found  myself  famous.”  The  doors  of  the  rich  and 
noble  were  opened  to  the  author.  His  pale,  mel¬ 
ancholy  features  captivated  women ;  his  sweet 
voice  and  graceful  form  attracted  every  eye.  He 
was  flattered  and  idolized,  but  he  did  not  yield  to 
utter  idleness.  Borrowing  Scott’s  metre,  he 
poured  forth  poetical  tales  of  the  East ;  first. 
The  Giaour  (1811),  whose  title  means  unbeliever, 
and  is  applied  by  Mohammedans  to  Christians; 
then  The  Bride  of  Abydos  (1813),  The  Corsair 
(1814),  Lara  (1814),  and  The  Siege  of  Corinth 
(1816).  Each  story  was  different,  but  one  hero 
appeared  in  them  all, 

“The  man  of  loneliness  and  mystery, 

Scarce  seen  to  smile,  and  seldom  heard  to  sigh.” 

In  January,  1815,  Lord  Byron  married  Miss 
Anne  Isabella  Milbanke,  a  lady  of  wealth  and  posi¬ 
tion  ;  but  a  year  later,  after  the  birth  of  a  daughter, 
she  separated  from  him.  She  was  of  severe  morals 
and  unsympathetic;  he  was  licentious  and  of  vio¬ 
lent  temper ;  she  thought  him  actually  insane. 
Public  opinion  in  England  condemned  the  hus¬ 
band  and  he  went  abroad  full  of  bitterness.  At 
Geneva  he  wrote  another  canto  of  Childe  Harold, 
and  The  Prisoner  of  Chillon.  In  1817  he  formed 
a  liaison  with  the  Countess  Guiccioli,  which  was 
maintained  through  the  rest  of  his  life  at  Venice 
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and  other  cities.  But  his  literary  work  was  con¬ 
tinued  without  intermission.  It  included  Don 
Juan,  Mazeppa,  the  dramas  Marino  Faliero,  and 
The  Two  Foscari,  and  less  important  pieces. 

In  1823  Byron  resolved  to  take  an  active  part  in 
the  Greek  struggle  for  independence.  He  sailed 
from  Genoa  with  arms,  but  found  the  insurgents 
insubordinate  and  not  prepared  for  action.  Seized 
with  fever  at  Missolonghi,  he  died  April  19,  1824. 

Bryon’s  mind  teemed  with  the  stormy  thoughts 
of  his  period,  and  thus  he  became  the  poet  of 
revolution,  able  to  rouse  mankind  against  restraint. 
His  descriptions  are  grand  and  varied,  and  he 
often  concentrated  scenes  in  a  line.  There  is 
manifest  improvement  in  the  later  cantos  of 
Ckilde  Harold  beyond  those  which  gave  him  his 
first  fame,  but  it  is  thoroughly  serious  from  be¬ 
ginning  to  end.  Byron  had  no  real  dramatic 
genius,  yet  he  wrote  several  dramas,  in  which  the 
principal  personages  declaim  in  long  soliloquies  on 
their  woes  and  wrongs  and  despair.  Don  Juan  is 
Byron’s  longest  work  and  the  fullest  exhibit  of  his 
character  and  poetical  power.  The  idea  is  old, 
but  the  rendering  is  new,  giving  a  splendid  epic 
with  an  inglorious  hero.  It  combines  tragic  and 
comic  scenes  and  lines  in  a  fantastic  manner.  Its 
sublime  and  exquisite  descriptions  should  elevate 
the  mind,  but  vile  and  ignoble  associations  are 
freely  admitted.  The  metre  and  method  of  treat¬ 
ment  are  borrowed  from  the  Italian  burlesque 
poets,  but  in  manner  the  poem  is  highly  original. 
To  the  series  of  pictures  of  human  life  and  society 
the  author  adds  piquant  satire  or  jesting  com¬ 
ment. 

GREECE  IN  HER  DECAY. 

(From  The  Giaour.) 

He  who  hath  bent  him  o’er  the  dead, 

Ere  the  first  day  of  death  is  fled — 

The  first  dark  day  of  nothingness, 

The  last  of  danger  and  distress, 

(Before  Decay’s  effacing  fingers 

Have  swept  the  lines  where  beauty  lingers), 

And  marked  the  mild  angelic  air, 

The  rapture  of  repose  that’s  there; 

The  fixed  yet  tender  traits  that  streak 
The  languor  of  that  placid  cheek, 

And — but  for  that  sad  shrouded  eye, 

That  fires  not,  wins  not,  weeps  not,  now, 

And  but  for  that  chill  changeless  brow, 

Where  cold  Obstruction’s  apathy 
Appals  the  gazing  mourner’s  heart 
As  if  to  him  it  could  impart 
The  doom  he  dreads,  yet  dwells  upon; 

Yes,  but  for  these,  and  these  alone, 

Some  moments — aye,  one  treacherous  hour — 

He  still  might  doubt  the  tyrant’s  power:  — 

So  fair,  so  calm,  so  softly  sealed, 

The  first,  last  look  by  death  revealed. 


Such  is  the  aspect  of  this  shore: 

’Tis  Greece — but  living  Greece  no  more! 

So  coldly  sweet,  so  deadly  fair, 

We  start,  for  soul  is  wanting  there. 

Hers  is  the  loveliness  in  death. 

That  parts  not  quite  with  parting  breath; 

But  beauty  with  that  fearful  bloom, 

That  hue  which  haunts  it  to  the  tomb, 
Expression’s  last  receding  ray, 

A  gilded  halo  hovering  round  decay, 

The  farewell  beam  of  feeling  past  away! 

Spark  of  that  flame,  perchance  of  heavenly  birth. 
Which  gleams,  but  warms  no  more  its  cherished 
earth. 

Clime  of  the  unforgotten  brave! 

Whose  land,  from  plain  to  mountain  cave, 

Was  Freedom’s  shrine  or  Glory’s  grave! 

Shrine  of  the  mighty!  can  it  be 
That  this  is  all  remains  of  thee? 


WATERLOO. 

(From  Childe  Harold’s  Pilgrimage,  Canto  III.) 

Stop!  for  thy  tread  is  on  an  Empire’s  dust! 

An  earthquake’s  spoil  is  sepulchred  below! 

Is  the  spot  marked  by  no  colossal  bust? 

Nor  column  trophied  for  triumphal  show? 

None;  but  the  moral’s  truth  tells  simpler  so, 

As  the  ground  was  before,  thus  let  it  be;  — 

How  that  red  rain  hath  made  the  harvest  grow! 

And  is  this  all  the  world  has  gained  by  thee, 

Thou  first  and  last  of  fields!  King-making 
victory  ? 

There  was  a  sound  of  revelry  by  night. 

And  Belgium’s  capital  had  gather’d  then 
Her  beauty  and  her  chivalry,  and  bright 

The  lamps  shone  o’er  fair  women  and  brave  men;. 
A  thousand  hearts  beat  happily;  and  when 
Music  arose  with  its  voluptuous  swell, 

Soft  eyes  look’d  love  to  eyes  which  spoke  again; 

And  all  went  merry  as  a  marriage-bell: 

But  hush!  hark!  a  deep  sound  strikes  like  a  rising 
knell ! 

Did  ye  not  hearit? — No;  ’twas  but  the  wind, 

Or  the  car  rattling  o’er  the  stony  street; 

On  with  the  dance!  let  joy  be  unconfined; 

No  sleep  till  morn,  when  Youth  and  Pleasure  meet 
To  chase  the  glowing  hours  with  flying  feet — 

But  hark! — that  heavy  sound  breaks  in  once  more/ 
As  if  the  clouds  its  echo  would  repeat; 

And  nearer,  clearer,  deadlier  than  before! 

Arm!  Arm!  it  is — it  is  the  cannon’s  opening  roar! 

Within  a  window’d  niche  of  that  high  hall 
Sat  Brunswick’s  fated  chieftain;  he  did  hear 
That  sound  the  first  amidst  the  festival. 

And  caught  its  tone  with  Death’s  prophetic  ear; 
And  when  they  smiled  because  he  deemed  it  near, 
His  heart  more  truly  knew  that  peal  too  well 
Which  stretch’d  his  father  on  a  bloody  bier, 

And  roused  the  vengeance  blood  alone  could  quell: 
He  rush’d  into  the  field,  and  foremost  fighting,  fell. 

Ah!  then  and  there  was  hurrying  to  and  fro, 

And  gathering  tears,  and  tremblings  of  distress. 
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And  cheeks  all  pale,  which  but  an  hour  ago 
Blush’d  at  the  praise  of  their  own  loveliness; 

And  there  were  sudden  partings,  such  as  press 
The  life  from  out  young  hearts,  and  choking  sighs 
Which  ne’er  might  be  repeated;  who  could  guess 
If  ever  more  should  meet  those  mutual  eyes. 

Since  upon  night  so  sweet  such  awful  morn  could 
rise! 

And  there  was  mounting  in  hot  haste:  the  steed, 

The  mustering  squadron,  and  the  clattering  car, 
Went  pouring  forward  with  impetuous  speed, 

And  swiftly  forming  in  the  ranks  of  war; 

And  the  deep  thunder,  peal  on  peal  afar; 

And  near,  the  beat  of  the  alarming  drum 
Rousei  up  the  soldier  ere  the  morning  star; 

While  thronged  the  the  citizens  with  terror  dumb. 
Or  whispering  with  white  lips — “The  foe!  They 
come!  they  come!”  .... 

And  Ardennes  waves  above  them  her  gx-een  leaves, 
Dewy  with  Nature’s  tear-drops,  as  they  pass, 
Grieving — if  aught  inanimate  e’er  grieves — 

Over  the  unreturning  brave;  alas! 

Ere  evening  to  be  trodden  like  the  grass 

Which  now  beneath  them,  but  above  shall  grow 
In  its  next  verdure,  when  this  fiery  mass 
Of  living  valor,  rolling  on  the  foe, 

And  burning  with  high  hope,  shall  moulder  cold 
and  low. 

Last  noon  beheld  them  full  of  lusty  life, 

Last  eve  in  Beauty’s  circle  proudly  gay, 

The  midnight  brought  the  signal-sound  of  strife, 

The  morn  the  marshalling  in  arms;  the  day 
Battle’s  magnificently  stern  array! 

The  thunder-clouds  close  o’er  it,  which  when  rent 
The  earth  is  covered  thick  with  other  clay 

Which  her  own  clay  shall  cover,  heaped  and  pent, 
Rider  and  horse — friend,  foe — in  one  red  burial  blent! 

THE  SHIPWRECK. 

(From  Don  Juan,  Canto  II.) 

’Twas  twilight,  and  the  sunless  day  went  down 
Over  the  waste  of  waters:  like  a  veil, 

Which,  if  withdrawn,  would  but  disclose  the  frown 
Of  one  whose  hate  is  masked  but  to  assail. 

Thus  to  their  hopeless  eyes  the  night  was  shown, 
And  grimly  darkled  o’er  the  faces  pale, 

And  the  dim  desolate  deep.  Twelve  days  had  Fear 
Been  their  familiar:  and  now  Death  was  near.  .  .  . 

At  half-past  eight  o’clock,  booms,  hencoops,  spars, 
And  all  things,  for  a  chance,  had  been  cast  loose, 
That  still  could  keep  afloat  the  struggling  tars — 

For  yet  they  strove,  although  of  no  great  use: 
There  was  no  light  in  heaven  but  a  few  stars. 

The  boats  put  off,  o’ercrowded  with  their  crews. 
She  gave  a  heel,  and  then  a  lurch  to  port; 

And,  going  down  head  foremost — sank,  in  short. 

Then  rose  from  sea  to  sky  the  wild  farewell; 

Then  shrieked  the  timid,  and  stood  still  the  brave; 
Then  some  leaped  overboard  with  dreadful  yell, 

As  eager  to  anticipate  their  grave; 

And  the  sea  yawned  around  her,  like  a  hell; 

And  down  she  sucked  with  her  the  whirling  wave, 


Like  one  who  grapples  with  his  enemy, 

And  strives  to  strangle  him  before  he  die. 

At  first  one  univei'sal  shriek  there  rushed, 
Louder  than  the  loud  ocean,  like  a  crash 
Of  echoing  thunder;  and  then  all  was  hushed, 
Save  the  wild  wind,  and  the  remorseless  dash 
Of  billows.  But  at  intervals  there  gushed, 
Accompanied  with  a  convulsive  splash, 

A  solitary  shi’iek — the  bubbling  cry 
Of  some  strong  swimmer  in  his  agony. 


Thomas  Moore. — Closely  associated  with  Byron 
in  his  lifetime,  and  afterward  his  biographer,  was 
Thomas  Moore  (1779-1852).  His  once  popular 
Irish  Melodies  have  not  lost  all  their  charm.  Be¬ 
sides  his  Celtic  faculty  of  writing  verses  for  sing¬ 
ing,  he  was  a  lively  conversationalist,  and  thus  be¬ 
came  a  favorite  with  the  Whig  aristocracy.  Born 
in  Dublin,  he  early  showed  literary  talent,  and 
graduated  at  Trinity  College  in  1800.  Going  to 
London  he  obtained  permission  to  dedicate  his 
translation  of  Anacreon  to  the  Prince  Eegent, 
afterward  George  IV,  and  for  a  while  was  the  pet 
of  London  society.  In  1803  he  was  appointed  to 
an  official  post  in  the  Bermudas,  but  leaving  it  in 
charge  of  a  deputy,  he  traveled  in  the  United 
States.  On  his  return  to  London  he  was  welcomed 
by  the  world  of  fashion  and  satirized  the  Ameri¬ 
cans.  His  travels  suggested  other  subjects  for  his 
lyrics.  His  Irish  Melodies ,  adapted  to  ancient 
tunes,  newly  arranged,  began  to  appear  in  1807, 
and  many  additions  were  made  in  later  years,  mak¬ 
ing  altogether  about  one  hundred  and  twenty 
songs.  These  fascinating  amatory  and  patriotic  ef¬ 
fusions  rescued  from  vulgar  associations  the  music 
of  his  native  land,  and  are  the  best  expression 
of  his  powers.  Enterprising  publishers  offered  the 
brilliant  poet  3000  guineas  for  an  Oriental  tale 
to  be  written  in  a  year.  Though  he  had  never 
visited  the  East,  he  endeavored  to  steep  his  mind 
in  Persian  lore  and  imagery,  and  poured  it  out  in 
the  gorgeous  Lalla  Roolch.  It  relates,  in  a  frame¬ 
work  of  prose,  the  pilgrimage  of  the  beautiful 
daughter  of  the  Indian  Emperor  Aurungzebe,  who, 
being  betrothed  to  the  Prince  of  Bucharia,  set  out 
from  her  royal  home  to  meet  him.  The  tedium 
of  the  caravan  journey  is  beguiled  by  the  charm¬ 
ing  recitations  of  a  poet,  with  whom,  ere  she  has 
reached  her  destination,  she  discovers  she  has 
fallen  in  love.  But  happily  when  she  is  presented 
at  the  Persian  court  she  beholds  on  the  throne  the 
poet  who  had  won  her  heart. 

Moore’s  deputy  in  the  Bermudas  abused  his 
trust,  and  the  principal,  being  called  on  to  make 
good  his  embezzlement,  was  plunged  into  pecuniary 
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difficulties.  He  fled  to  the  Continent,  but  kept  up 
his  literary  labor.  In  The  Fudge  Family  in  Paris 
he  satirized  the  boorishness  of  English  travelers. 
The  Life ,  Letters  and  J ournals  of  Lord  Byron 
(1830)  was  a  tribute  of  friendship,  candidly  ex¬ 
pressed.  In  spite  of  some  triviality  of  character, 
Moore  was  loyal  to  his  native  land,  to  his  religion, 
and  to  his  political  party.  In  old  age  he  occupied 
a  cottage  on  the  estate  of  the  Marquis  of  Lans- 
downe.  His  five  children  died  before  him;  his 
mental  powers  failed,  but  his  faithful  wife  sur¬ 
vived  him. 

Burns  and  Moore  were  the  lyrists  of  two  kindred 
peoples.  But  the  songs  of  the  latter,  though  ex¬ 
quisitely  sweet,  have  been  polished  for  fine  society 
and  do  not  reach  the  heart  so  readily  as  the  artless 
strains  of  the  former.  “The  Muse  of  the  Irish 
lawyer  is  crowned  with  a  circlet  of  shining  gems; 
the  Muse  of  the  Scottish  peasant  wears  a  garland 
of  sweet  field  flowers.” 

Shelley. — History  records  several  instances  of 
aristocrats  impelled  by  observation  of  the  wrongs 
of  civilized  society  to  become  revolutionists  in 
thought  or  action.  To  this  class  belonged  the  re¬ 
fined,  sensitive,  scholarly  atheist,  Percy  Bysshe 
Shelley  (1792-1822).  He  was  the  eldest  son  of  a 
wealthy  baronet,  was  educated  at  Eton  and  Oxford, 
but  was  expelled  from  the  University,  in  1811,  for 
an  atheistic  publication.  The  wild  and  fantastic 
poem  Queen  Mob  (1813)  expressed  more  boldly 
the  same  opinions.  At  the  age  of  nineteen  the  im¬ 
pulsive  Shelley,  partly  out  of  pity,  married  Har¬ 
riet  Westbrook,  a  girl  of  sixteen,  daughter  of  an 
inn-keeper,  and  was  renounced  by  his  family, 
though  his  father  granted  him  a  moderate  allow¬ 
ance.  The  youthful  couple  wandered  on  the  Con¬ 
tinent,  but  the  marriage  proved  unhappy,  and  they 
separated  after  the  birth  of  two  children.  Before 
his  first  wife  died,  in  1816,  Shelley  found  more 
congenial  companionship  with  Mary  Godwin. 

In  1818  he  published  The  Revolt  of  Islam,  a 
poem,  which,  under  another  title,  had  been  pro¬ 
hibited  by  the  authorities.  The  aim  of  this 
declamatory  narrative  was  to  show  the  triumph  of 
his  philanthropic  theories  over  the  tyranny  and 
hypocrisy  of  established  religious  systems.  When 
the  courts  deprived  Shelley  of  the  custody  of  his 
children  he  went  to  Italy,  where  he  produced  his 
best  poetry.  His  Prometheus  Unbound  is  an  at¬ 
tempt  to  solve  the  great  problem  of  human  free 
will,  on  the  lines  suggested  by  the  Prometheus  of 
Aeschylus.  Shelley  was  well  versed  in  Greek,  and 
an  ardent  Platonist.  His  Prometheus  is  the 
personification  of  resistance  to  universal  tryanny 
and  priestcraft.  His  drama  of  The  Cenci  is 


founded  on  a  horrible  story  of  revolting  crime  in 
the  Italian  Middle  Ages.  In  the  elegy,  Adonais 
(1821),  Shelley  lamented  in  noble  Spenserian 
verse  the  ultimely  death  of  the  poet  Keats.  His 
last  poem,  Hellas,  expressed  his  hope  of  a  grander 
and  better  golden  age  than  that  of  ancient  Greece. 
His  death  was  singular  and  melancholy.  While 
he  was  returning  in  a  small  yacht  from  Leghorn  to 
Spezzia,  the  vessel  was  caught  in  a  squall,  and 
Shelley,  with  two  companions,  perished. 

There  seems  to  be  an  almost  inexplicable  con¬ 
trast  between  the  man  Shelley  and  his  early  works. 
As  a  man,  he  was  mild,  benevolent,  temperate,  his 
person  was  extremely  delicate  and  refined.  His 
best  poetry  is  full  of  tender,  spiritual  harmony; 
his  diction,  choice  and  transparent;  his  power  of 
imagination  inexhaustible,  carrying  the  mind  far 
beyond  the  original  idea,  and  introducing  a  per¬ 
petual  interchange  betwen  the  type  and  the  things 
typified.  But  in  his  early  works  he  exaggerated 
the  horrible  and  repulsive,  and  used  a  fierce 
declamatory  tone,  which  repels  instead  of  attract¬ 
ing  or  convincing.  A  later  generation  of  readers 
has  learned  to  reject  these  extravagant  outbursts 
and  to  dwell  upon  his  sweet,  graceful  and  ethereal 
lyrics  as  the  true  expression  of  his  genius. 

Keats. — Another  remarkable  manifestation  of 
the  poetic  spirit  of  this  period  was  John  Keats 
(1795-1821).  Born  in  humble  circumstances  in 
London,  he  was,  at  fifteen,  apprenticed  to  an 
apothecary.  His  sympathy  with  the  great  English 
poets  and  with  the  Greek  mythology,  though  he 
knew  nothing  of  that  language,  led  to  his  com¬ 
posing  a  long  narrative  poem,  Endymion.  It  was 
published  in  1818,  inscribed  to  the  memory  of 
Chatterton,  whom  the  new  poet  somewhat  re¬ 
sembled.  The  highly  ambitious  epic  was  assailed 
severely  by  the  leading  reviewers.  The  poor  con¬ 
sumptive  Keats  was  wounded  in  spirit,  yet,  con¬ 
scious  of  poetic  power,  he  persevered  in  his 
chosen  line.  In  1820  appeared  Lamia,  the 
pathetic  Isabella,  the  beautiful  Eve  of  St.  Agnes, 
and  the  classical  fragment,  Hyperion.  The  im¬ 
provement  in  style  and  treatment  won  for  them 
a  more  favorable  reception  than  his  first  attempts. 
Keats,  in  expression  and  native  melody,  was  of  kin 
to  Shelley,  but  was  content  to  live  in  the  enjoy¬ 
ment  of  his  poetic  dreams  without  attempting  to 
make  an  evil  world  better  by  savage  denunciation. 
Gifted  with  fine  fancy  and  a  genuine  predilection 
for  Greek  ideas,  the  slight  errors  due  to  his  lack 
of  careful  culture  are  easily  pardoned.  Attacked 
with  hemorrhage,  he  went  to  Italy,  where  he  died 
in  February,  1821,  leaving  as  his  epitaph,  “Here 
lies  one  whose  name  was  writ  in  water.” 
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Wordsworth. — The  greatest,  though  not  the 
most  popular,  poet  of  this  period  was  William 
Wordsworth  (1770-1850).  In  the  eighteenth 
century  a  new  love  of  nature  had  sprung  up,  which 
is  exemplified  in  the  works  of  Thomson  and 
Cowper,  but  it  did  not  dare  to  antagonize  the 
artificial  style  inculcated  by  the  precept  and  ex¬ 
ample  of  Pope.  Wordsworth  deliberately  attacked 
this  artificial  correctness  and  demanded  the  ex¬ 
pression  of  primal  truth  in  natural  manner.  In 
his  early  utterances  he  was  carried  too  far  by  his 
theory,  but  he  finally  brought  his  poetic  phrase 
into  harmony  with  his  elevated  sentiment. 

Wordsworth  was  born  in  Cumberland,  where  his 
ancestors  had  held  land  for  centuries,  and  thus 
acquired  his  strong  susceptibility  for  the  beauty  of 
nature.  He  was  educated  at  Cambridge,  and 
traveled  in  Prance  in  1791.  He  hailed  with  ar¬ 
dent  feeling  the  new  era  of  humanity  which  he 
friends  burned  it  on  a  funeral  p}rre  in  the  ancient 
then  believed  was  opened  by  the  French  Revolu- 
tion.  But  lack  of  money  compelled  him  to  return, 
and  for  three  years  his  prospects  were  uncertain. 
Then  a  legacy  from  a  friend  enabled  him  to  pursue 
his  natural  bent.  With  his  sister,  Dorothy,  he  took 
a  simple  cottage  and  resolved  to  dedicate  himself 
to  poetry.  He  had  already  published  two  poems, 
when  he  came  in  contact  with  the  persuasive  and 
stimulating  Coleridge.  The  two  poets  published 
the  Lyrical  Ballads  (1798),  which  embodied  their 
new  notions.  In  the  preface  to  the  second  edition 
(1800)  Wordsworth  declared  that  true  poetry  is 
“the  spontaneous  overflow  of  powerful  feelings;” 
its  language  is  therefore  the  simple,  direct  utter¬ 
ance  of  the  heart;  its  proper  subjects  are  not 
strong  passions,  revenge,  ambition,  unbridled  love, 
but  the  tranquil  virtues,  the  development  of  the 
affections,  and  the  effort  of  the  soul  to  unite  itself 
with  God.  The  themes  which  Wordsworth  chose 
were  pronounced  by  the  Edinburgh  Review  to  be 
trivial  and  vulgar.  But  the  self-centered  poet  was 
not  to  be  swerved  by  the  judgments  of  critics;  on 
he  moved  calmly,  composing  his  meditative  and 
reflective  poems  on  simple  incidents  of. life,  yet 
rising  at  times  to  lofty  and  impassioned  utterances 
on  the  Divinity  which  he  beheld  in  nature.  To 
him  external  nature  was  a  conscious  expression 
of  the  Supreme  Being.  His  tendency  to  a  mys-. 
terious,  sublime  pantheism  was  held  in  check  only 
by  his  profound  belief  in  the  Christian  revelation. 

From  1813  Wordsworth  lived  at  Rydal  Mount, 
sustained  in  steadfast  devotion  to  lofty  purpose  by 
the  cheerful  companionship  of  his  sister,  Dorothy, 
and  his  wife.  His  poems  were  received  at  first  with 
ridicule  and  protest  by  nearly  all  the  critics. 


Gradually  the  tide  turned;  Oxford  bestowed  on 
him  the  degree  of  D.C.L.,  in  1839,  and  Sir  Robert 
Peel  made  him  poet  laureate  in  1843.  He  held 
the  honorable  post  for  seven  years  and  did  not  de¬ 
mean  himself  by  trifling  congratulatory  verses  as 
his  predecessors  had  done.  English  public  opinion 
had  come  to  recognize  him  as  a  poet  above  Pope 
and  Dryden,  Thomson  and  Cowper,  and  almost  on 
a  level  with  Milton.  The  drawback,  to  his  fame 
is  that  he  wrote  too  much,  so  that  some  parts  are 
dull  and  unworthy.  His  theory  of  poetic  diction 
sometimes  spoiled  his  utterance  owing  to  his  lack 
of  humor.  In  his  later  work  he  discarded  the  ex¬ 
treme  simplicity  and  puerility  which  offended  the 
early  critics. 

His  great  merit  lies  in  his  power  of  delineating 
nature  and  the  poetic  force  which  his  tendency  to 
pantheism  adds  to  this  gift.  Many  noble  lines 
record  his  strong  feeling  at  special  times  and 
places.  Especially  in  his  Tintern  Abbey  and  Ode 
on  Intimations  of  Immortality  from  the  Recollec¬ 
tions  of  Childhood,  he  rose  to  sublime  heights, 
even  above  the  limit  reached  in  other  valuable 
verses.  His  longest  poem.  The  Excursion,  is  but 
a  fragment  of  a  projected  epic,  in  which  a  Scotch 
pedlar,  a  clergyman,  and  a  disappointed  visionary 
discuss  fundamental  questions  concerning  God  and 
man,  the  problems  of  human  life  and  duties.  The 
Prelude,  which  was  intended  as  an  introduction  to 
this  epic,  was  published  after  the  author’s  death. 
Wordsworth  took  up  the  sonnet,  which  had  been 
long  neglected  by  English  poets,  and  gave  it  new 
vogue.  His  W estminster  Bridge  and  The  World 
is  Too  Much  With  Us  rank  among  the  best  sonnets 
in  English  literature. 

ODE  TO  DUTY. 

Stern  Daughter  of  the  Voice  of  God! 

O  Duty!  if  that  name  thou  love 
Who  art  a  light  to  guide,  a  rod 
To  check  the  erring,  and  reprove; 

Thou,  who  art  victory  and  law 
When  empty  terrors  overawe; 

From  vain  temptations  dost  set  free;  \ 

And  calm’st  the  weary  strife  of  frail  humanity! 

There  are  who  ask  not  if  thine  eye 
Be  on  them;  who,  in  love  and  truth, 

Where  no  misgiving  is,  rely 
Upon  the  genial  sense  of  youth: 

Glad  Hearts!  without  reproach  or  blot; 

Who  do  thy  work,  and  know  it  not: 

Long  may  the  kindly  impulse  last! 

But  Thou,  if  they  should  totter,  teach  them  to  stand 
fast! 

Serene  will  be  our  daj^s  and  bright, 

And  happy  will  our  nature  be, 
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When  love  is  an  unerring  light. 

And  joy  its  own  security. 

And  they  a  blissful  course  may  hold 
Even  now,  who,  not  unwisely  bold, 

Live  in  the  spirit  of  this  creed; 

Yet  find  that  other  strength,  according  to  their  need. 

I,  loving  freedom,  and  untried, 

No  sport  of  every  random  gust, 

Yet  being  to  myself  a  guide, 

Too  blindly  have  reposed  my  trust: 

And  oft,  when  in  my  heart  was  heard 
Thy  timely  mandate,  I  deferred 
The  task,  in  smoother  walks  to  stray; 

(But  thee  I  now  would  serve  more  strictly,  if  I  may. 

Through  no  disturbance  of  my  soul. 

Or  strong  compunction  in  me  wrought, 

I  supplicate  for  thy  control. 

But  in  the  quietness  of  thought: 

Me  this  unchartered  freedom  tires; 

I  feel  the  weight  of  chance-desires; 

My  hopes  no  more  must  change  their  name, 

I  long  for  a  repose  that  ever  is  the  same. 

Stern  Lawgiver!  yet  thou  dost  wear 
The  Godhead’s  most  benignant  grace; 

Nor  know  we  anything  so  fair 
As  is  the  smile  upon  thy  face: 

Flowers  laugh  before  thee  on  their  beds; 

And  fragrance  in  thy  footing  treads; 

Thou  dost  preserve  the  stars  from  wrong; 

And  the  most  ancient  heavens,  through  Thee,  are 
fresh  and  strong. 

To  humbler  functions,  awful  Power! 

I  call  thee:  I  myself  commend 
Unto  thy  guidance  from  this  hour; 

Oh,  let  my  weakness  have  an  end! 

Give  unto  me,  made  lowly  wise. 

The  spirit  of  self-sacrifice; 

The  confidence  of  reason  give; 

And  in  the  light  of  truth  thy  Bondman  let  me  live! 


MILTON. 

Milton!  thou  should’st  be  living  at  this  hour: 
England  hath  need  of  thee:  she  is  a  fen 
Of  stagnant  waters:  altar,  sword,  and  pen, 
Fireside,  the  heroic  wealth  of  hall  and  bower. 
Have  forfeited  their  ancient  English  dower 
Of  inward  happiness.  We  are  selfish  men. 

Oh!  raise  us  up,  return  to  us  again; 

And  give  us  manners,  virtue,  freedom,  power. 

Thy  soul  was  like  a  star,  and  dwelt  apart: 

Thou  had’st  a  voice  whose  sound  was  like  the  sea: 
Pure  as  the  naked  heavens,  majestic,  free, 

So  didst  thou  travel  on  life’s  common  way, 

In  cheerful  godliness;  and  yet  thy  heart 
The  lowliest  duties  on  herself  did  lay. 


ON  WESTMINSTER  BRIDGE. 

Earth  has  not  anything  to  show  more  fair: 
Dull  would  he  be  of  soul  who  could  pass  by* 
A  sight  so  touching  in  its  majesty: 

This  city  now  doth  like  a  garment  wear 


The  beauty  of  the  morning;  silent,  bare, 

Ships,  towers,  domes,  theatres,  and  temples  lie 

Open  unto  the  fields,  and  to  the  sky; 

All  bright  and  glittering  in  the  smokeless  air. 

Never  did  sun  more  beautifully  steep 

In  his  first  splendor  valley,  rock,  or  hill; 

Ne’er  saw  I,  never  felt,  a  calm  so  deep! 

The  river  glideth  at  his  own  sweet  will: 

Dear  God!  the  very  houses  seem  asleep; 

And  all  that  mighty  heart  is  lying  still! 

Coleridge. — Though  intimately  associated,  with 
Wordsworth  in  his  youth,  Samuel  Taylor  Cole¬ 
ridge  (1772-1834)  was  yet  of  entirely  different 
character,  “a  subtle-souled  psychologist/’  as  Shel¬ 
ley  called  him.  He  wrote  abundant  prose  and 
verse  of  many  kinds,  but  was  influential  rather  as 
a  suggester  and  inspirer  than  an  actual  per¬ 
former.  With  all  his  ability  his  intellectual  work 
was  fragmentary  and  his  career  a  melancholy 
failure. 

At  the  famous  Charterhouse  or  Blue-coat  school, 
in  London,  he  formed  a  lasting  friendship  with 
Charles  Lamb.  Afterward  he  went  to  Jesus  Col¬ 
lege,  Cambridge,  but  got  into  difficulties,  enlisted 
as  a  dragoon,  and  was  bought  off  by  friends. 
When  he  left  the  University  again  he  fell  in  with 
Southey,  and  the  two  became  engaged  to  sisters 
at  Bristol  in  1794.  Both  were  filled  with  rev¬ 
olutionary  ideas  and  formed  a  vague  scheme  of 
renovating  humanity  by  founding  on  the  banks 
of  the  Susquehanna  a  community  to  be  called 
Pantisocracy  (equal  government  of  all).  But  for 
want  of  money  this  scheme  fell  through.  Cole¬ 
ridge  married  Sara  Fricker  in  1795,  became  a 
Unitarian  preacher,  published  some  poems,  and 
started  a  weekly  paper.  At  Stowey  he  became  ac¬ 
quainted  with  Wordsworth,  and  contributed  to 
the  Lyrical  Ballads  “The  Rime  of  the  Ancient 
Mariner,”  and  a  few  other  poems. 

After  a  year’s  visit  to  Germany  Coleridge  set¬ 
tled  with  Southey  and  Wordsworth  in  the  Lake 
district.  The  three  Radicals  now  became  Con¬ 
servatives.  As  poets  they  had  mutual  effect  on 
each  other’s  work.  Coleridge’s  philosophic  insight 
did  much  to  elevate  Wordsworth’s  later  poems. 
Coleridge  translated  freely  Schiller’s  trilogy  of 
Wallenstein,  enriching  the  drama.  This  was  the 
period  of  his  chief  productiveness  as  a  poet.  He 
seemed  afterward  to  have  lost  the  creative  power, 
and  became  critical  or  metaphysical.  He  went 
to  Malta  as  secretary  to  the  Governor.  After  his 
return  he  engaged  in  newspaper  work  and  lectur¬ 
ing,  and  published  two  dramas  and  some  poems. 
Fertile  in  schemes,  literary  and  philosophical,  he 
was  incompetent  to  execute  them  in  a  reasonable 
degree.  In  trying  to  relieve  neuralgic  pain  he 
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became  a  victim  of  the  opium  habit,  and  was  un¬ 
able  to  keep  house  with  his  own  family,  but  was 
sheltered  by  friends  who  had  regard  for  his 
abilities.  Dr.  Gilman  is  especially  remembered 
for  this  service,  and  at  his  house,  in  Highgate, 
Coleridge  resided  for  eighteen  years.  There  he 
discoursed  eloquently  to  visitors,  but  wrote  little 
for  publication. 

As  a  poet  Coleridge  is  best  remembered  by  a 
few  exquisite  pieces — “The  Ancient  Mariner,” 
“Love,  or  Genevieve,”  and  the  fragments,  “Christ- 
abel”  and  “Kubla  Khan.”  They  all  exhibit 
wonderful  command  of  metre,  language  and  the 
power  of  exciting  emotion.  His  other  poems  vary 
in  excellence,  sometimes  sinking  to  worthlessness. 
His  Biographia  Literaria  contains  much  excellent 
criticism.  To  the  Encyclopedia  Metropolitana 
this  unmethodical  man  contributed  an  introduc¬ 
tion  on  “Method”  and  laid  down  the  plan  of  the 
work.  His  other  prose  writings  were  written 
piecemeal,  but  have  been  diligently  collected  by 
several  editors.  Among  them  occasional  gems 
may  be  found,  but  their  general  value  is  dimin¬ 
ished  by  their  lack  of  connection  or  completion. 
Yet  this  rambling  soliloquist  had  wide-reaching 
effect  on  the  higher  thought,  philosophy  and 
literature  of  England. 

Southey. — Another  youthful  radical  who  be¬ 
came  in  mature  life  a  staunch  Tory  was  Robert 
Southey  (1774-1843).  His  early  publications 
were  revolutionary  in  tone,  but  not  wildly 
atheistic  like  Shelley’s.  But  when  he  settled  down 
to  steady  work  for  the  Quarterly  Review  he  was 
an  unflinching  supporter  of  Church  and  State. 
In  1813  he  was  made  poet  laureate,  and  held  the 
position  for  thirty  years. 

Robert  Southey  was  born  at  Bristol,  and  went 
to  Balliol  College,  Oxford,  but  left  without  taking 
a  degree.  Infatuated  with  the  wildest  revolution¬ 
ary  doctrines,  he  published  the  drama  of  Wat 
Tyler  (1794).  His  Utopian  scheme,  learnedly 
called  Pantisocraey,  perished  still-born.  In  1795 
Southey  married  Edith  Fricker,  yet  immediately 
went  alone  to  Lisbon,  where  his  uncle  was  a 
British  chaplain.  The  visit  led  to  his  thorough 
study  of  Spanish  and  Portuguese  history  and 
literature,  which  proved  of  service  in  later  years. 
In  1804  he  settled  at  Greta  Hall,  near  Keswick, 
in  the  Lake  country,  and  thenceforward  led  a 
laborious  literary  life,  assisted  by  the  generosity  of 
his  friends,  yet  grinding  away  on  topics  of  the 
time  for  daily  bread.  When  Coleridge  deserted 
his  family,  Southey  took  up  the  additional  burden. 
His  most  ambitious  undertaking  was  to  illustrate 


the  mythologies  of  the  world  in  a  series  of  poems. 
Thalaba ,  the  Destroyer ,  is  founded  on  Arabian 
traditions,  and  celebrates  the  victory  of  faith  over 
the  powers  of  evil.  The  Curse  of  Kehama  was 
founded  on  the  Hindoo  mythology,  whose  ex¬ 
travagant  fables  and  horrors  overtaxed  the  powers 
of  the  poet  and  the  patience  of  his  readers. 
In  his  next  epic,  Madoc,  Southey  made  use  of 
Welsh  traditions  in  regard  to  an  early  discovery 
of  America.  It  was  the  least  successful  of  his 
long  poems.  The  most  popular  was  Roderick ,  the 
tragic  story  of  the  last  Gothic  king  of  Spain.  For 
the  Christian  king’s  sin  his  people  were  defeated 
by  the  Moors,  but  Roderick,  escaping,  though  sup¬ 
posed  to  be  killed,  became  a  hermit.  Called  by  a 
vision  to  redeem  his  people,  he  wandered  through 
the  country  in  the  garb  of  a  priest  and  rallied  his 
friends  to  a  new  conflict  with  the  Moors.  In  the 
battle  he  was  recognized  by  his  war-cry,  but  after 
the  victory  he  disappeared. 

All  of  these  poems  required  an  immense 
amount  of  reading  in  order  to  gather  the  material 
and  proper  .  surroundings.  In  fact,  Southey’s 
writing,  both  in  prose  and  verse,  was  based  upon 
the  most  painstaking  investigation,  and  his 
wildest  fancies  wear  a  matter-of-fact  shape. 
Though  he  won  high  praise,  he  never  was  popular ; 
for  his  toilsome  works  he  received  far  less  com¬ 
pensation  than  Moore  and  men  of  less  note  for 
airy  fancies.  When  his  poetry  became  unprofit¬ 
able  he  confined  himself  to  prose,  though  even  in 
this  he  did  not  find  time  to  accomplish  the  great 
works  which  he  had  planned.  As  a  poet  Southey 
is  remembered  by  a  few  short  pieces;  as  a  prose- 
writer,  by  his  biographies  of  Kelson  and  Wesley, 
and  by  the  whimsical  rambling  work,  The  Doctor, 
which  was  an  improvement  in  decency,  though  not 
in  lively  interest,  on  its  model,  Sterne’s  Tristram 
Shandy. 

Rogers  and  Campbell. — Besides  the  men  of 
genius  already  described,  there  were  several  con¬ 
temporaries  of  fair  repute.  The  eldest  of  these, 
who  lived  to  the  age  of  ninety-two,  was  Samuel 
Rogers  (1763-1855),  a  Whig  banker.  His  best 
remembered  works  are  The  Pleasures  of  Memory 
(1792)  and  Italy  (1822).  The  former  is  in 
rhymed  couplets,  the  latter  in  blank  verse,  but 
both  belong  in  spirit  to  the  eighteenth  century. 
They  are  the  efforts  of  a  dilettante  rather  than 
the  composition  of  a  true  poet.  Rogers,  by  his 
wealth,  was  able  to  be  a  patron  of  literature  and  a 
connoisseur  in  art.  His  life  was  devoted  to  the 
pleasures  of  society ;  he  sought  to  be  “a  wit  among 
lords  and  a  lord  among  wits.”  His  hospitality 
was  enjoyed  by  all  the  celebrities  of  the  time;  his 
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conversation  was  highly  relished;  though  his  wit 
was  sharp,  his  actions  were  charitable. 

The  Pleasures  of  Hope ,  which  gave  early  fame 
to  Thomas  Campbell  (1777-1844),  was  suggested 
by  Rogers’  poem,  but  was  more  directly  an  imita¬ 
tion  of  Goldsmith’s  Traveler.  In  it  Campbell, 
then  but  twenty-one,  made  a  poetical  survey  of 
Europe.  His  spirited  ballads  on  events  of  the 
time,  “Hohenlinden”  (1799),  “Ye  Mariners  of 
England”  (1800),  and  “The  Battle  of  the  Baltic” 
(1809),  have  retained  popularity,  while  his  longer 
I  poems  are  neglected.  Campbell,  having  settled  in 
!  London,  was  constantly  and  remunerativelv  em¬ 
ployed  as  miscellaneous  writer,  editor  of  bio¬ 
graphical  and  critical  works,  and  collections  of 
poetry.  His  Gertrude  of  Wyoming  (1809)  is  a 
tragic  story  in  the  Spenserian  stanza,  but  the 
scene  is  laid  in  Pennsylvania,  with  which  the 
author  had  no  direct  acquaintance.  It  is  a  conven¬ 
tional  English  tale  with  foreign  locality,  and  melo¬ 
dramatic  accessories.  Campbell  added  to  his 
fame  by  “Lochiel’s  Warning”  and  “The  Exile  of 
Erin,”  but  not  by  his  longer  narrative  poems. 
In  1830  he  was  made  editor  of  Colburn’s  New 
Monthly  Magazine. 

Landor. — Many  poets,  from  Coleridge  and  Shel¬ 
ley  to  Swinburne  and  Lowell,  have  pronounced 
Landor  a  great  poet,  and  excellent  critics  regard 
him  as  an  exquisite  prose  writer.  He  set  himself 
to  be  an  artist  in  language,  but  he  is  too  coldly 
intellectual  ever  to  win  the  hearts  of  the  people. 
Walter  Savage  Landor  (1775-1864)  entered 
Rugby  at  an  early  age,  and  thence  went  to  Trinity 
College,  Oxford;  but  he  left  without  a  degree. 
His  epic  poem,  Gebir ,  an  Oriental  story  of  no 
great  interest,  has  many  passages  of  magnificent 
beauty.  It  has  been  declared  to  have  “Tennyson’s 
finish,  Arnold’s  objectivity,  and  the  romance  of 
Keats  and  Morris.”  Landor  was  a  most  eccentric, 
ungovernable  person,  married  in  haste,  quarreled 
with  his  wife  and  went  to  Italy.  Aristocratic  in 
tastes,  he  was  republican  in  principle,  and  gave 
vent  to  explosions  of  wrath  against  kings,  critics 
and  cooks,  who  were  all  in  the  wrong.  He  was 
the  original  of  Boythorn  in  Dickens’  Bleak  House. 
His  most  valuable  work  is  Imaginary  Conversa¬ 
tions,  in  the  several  volumes  of  which  he  professes 
to  report  discussions  of  important  subjects  by 
noted  historic  personages  of  ancient  and  modern 
times.  In  1858,  some  years  after  his  return  to 
England,  he  published  Dry  Sticks  Fagoted,  a  col¬ 
lection  of  caustic  epigrams  and  satires.  Forth¬ 
with  he  was  overwhelmed  with  libel  suits,  from 
which  he  fled  again  to  Italy,  there  to  die  in  exile 
at  the  age  of  eighty-nine. 


Charles  Lamb. — The  personal  history  of  Charles 
Lamb  (1775-1834)  is  an  affecting  tragedy,  bright¬ 
ened  by  his  genial  character  and  generous  self- 
sacrifice.  He  was  educated  at  the  famous  Blue- 
coat  school,  and  at  an  early  age  became  a  clerk  in 
the  East  India  House,  where  he  remained  for 
thirty  years.  The  cloud  of  his  life  was  the  fact 
that  his  elder  sister,  Mary,  was  liable  to  fits  of  in¬ 
sanity,  and  that  in  one  of  these  she  stabbed  her 
mother  to  the  heart.  For  a  time  she  was  con¬ 
fined  in  an  asylum,  and  when  her  sanity  returned 
Charles  was  permitted  to  take  her  home.  Mary 
was  never  made  aware  of  her  desperate  deed,  but 
afterward  when  she  felt  the  trouble  recurring,  she 
cheerfully  accompanied  Charles  to  the  asylum. 
While  she  was  in  mental  health  they  lived  happily 
“in  double  singleness,”  and  had  weekly  gatherings 
of  literary  friends.  The  gentle  Charles,  thus  pre¬ 
cluded  from  marriage,  was  a  diligent  student  of 
early  English  writers,  while  Mary  amused  herself 
with  the  current  literature.  Charles’  love  of  the 
Elizabethan  dramatists  led  him  to  imitate  them 
in  a  tragedy,  John  Woodvil.  His  attempt  at  a 
farce  failed  at  Drury  Lane.  Then  he  issued 
Specimens  of  the  Old  English  Dramatists,  with 
excellent  brief  introductions.  They  served  to  re¬ 
mind  modern  readers  what  literary  treasures 
were  concealed  in  the  works  of  Shakespeare’s  con¬ 
temporaries.  With  the  aid  of  his  sister.  Lamb 
prepared  for  children  Tales  from  Shakespeare, 
which  are  still  much  in  request.  But  the  London 
Magazine  opened  for  the  literary  clerk  the  proper 
field  for  his  peculiar  talent.  Taking  the  pseudo¬ 
nym  “Elia,”  he  poured  forth  freely  his  fanciful 
observations  and  crotchets.  Lamb  was  essentially 
a  Londoner,  and  thoroughly  acquainted  with  the 
curious  characters  and  incidents  of  the  great 
metropolis.  Some  of  these  he  now  sketched  in  a 
delightful  sympathetic  manner:  He  was  also  a 
lover  of  quaint  half-forgotten  lore,  which  he  re¬ 
called  for  the  entertainment  of  a  new  generation. 
His  quiet  merriment  and  genuine  pathos  are  set 
off  by  his  queer,  old-fashioned  style.  His  con¬ 
versation  abounded  in  puns,  the  effect  of  which 
was  heightened  by  his  stuttering.  His  Letters, 
which  have  been  carefully  edited,  are  written  in 
the  same  vein  as  the  more  finished  essays,  and 
prove  that  habit  of  thought  to  have  been  natural. 
At  times  he  soars  in  the  realms  of  fancy,  but 
generally  he  keeps  close  to  the  solid  earth.  His 
“Dissertation  on  Roast  Pig”  is  a  classical  piece 
of  fun;  “The  Praise  of  Chimney-Sweepers”  is 
full  of  humerous  kindness;  his  “Dream-Children” 
and  “The  Child-Angel”  reveal  the  writer’s  tender 
heart.  He  describes  his  sister  fondly  under  the 
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name  of  “Bridget  Elia,”  and  tells  of  his  bachelor’s 
life  and  mental  oddities  with  playful  frankness. 
The  essays,  written  chiefly  to  entertain  his  friends, 
were  a  recreation  after  his  daily  drudgery  at  office 
work.  Occasionally  he  ventured  into  poetry  of 
some  quaint  fanciful  kind,  as  in  his  “Farewell 
to  Tobacco.”  His  unrhymed  “Old  Familiar 
Faces”  is  deeply  pathetic.  One  stroke  more  must 
be  added  to  the  tragedy  of  his  life  in  this  afflicted 
household.  Ten  years  younger  than  his  un¬ 
fortunate  sister,  he  died  thirteen  years  before  her. 
His  friend,  Thomas  FT.  Talfourd,  wrote  his 
biography  without  mentioning  the  central  tragedy 
in  order  to  spare  her  feelings,  but  after  her  death 
revised  the  narrative  to  conform  to  facts. 

Hazlitt. — Though  educated  to  be  an  artist, 
William  Hazlitt  (1778-1830)  devoted  himself  to 
a  literary  life.  He  has  been  pronounced  by  com¬ 
petent  judges  the  greatest  of  English  critics.  He 
was  the  son  of  a  Unitarian  preacher,  and,  in  early 
manhood,  coming  in  contact  with  Coleridge,  was 
powerfully  affected  by  him.  His  inclination  was 
to  art,  but  he  was  drawn  into  newspaper  work  in 
London,  became  a  critic  of  art  and  the  drama, 
lectured  on  literature,  and  wrote  numerous  essays 
of  all  sorts.  His  variable  temper  made  him 
difficult  to  get  along  with.  He  was  harsh  not  only 
to  his  political  opponents,  but  to  those  who  tried 
to  be  his  friends.  He  quarreled  with  his  first  wife, 
who  had  brought  him  some  property,  and  was  dis¬ 
creditably  divorced  from  her.  Then  came  a  violent 
passion  for  the  daughter  of  a  lodging-house 
keeper,  and  when  she  refused  him  he  told  the  whole 
. story  without  reserve  in  his  Liber  Amoris.  A 
.second  wife  left  him  in  a  few  years.  Yet  this  rest¬ 
less,  quarrelsome,  uncertain  man  said  when  dying, 
.at  the  age  of  fifty-two,  “I  have  had  a  happy  life.” 
As  a  writer  he  shows  wide  experience  of  life,  a 
robust  intellect,  and  fluency  in  expression.  His 
miscellaneous  essays  comprise  many  admirable 
sketches,  as  “Merry  England,”  “Going  on  a 
..Journey,”  “The  Indian  Jugglers.”  But  his  most 
valuable  work  is  seen  in  his  literary  criticism,  in 
The  Characters  of  Shakespeare,  The  Elizabethan 
'  Dramatists,  The  English  Poets ,  and  The  English 
Comic  Writers.  His  intense  personality  caused 
him  to  have  strong  prejudices,  so  that  his  opinions, 
though  sincere,  should  not  always  be  accepted ;  but 
whenever  he  is  really  judicial  he  exhibits  the 
highest  excellence  of  criticism — proper  and  ade¬ 
quate  estimate  of  the  authors  considered. 

Be  Quincey. — One  of  the  great  masters  of  Eng¬ 
lish  prose  was  Thomas  De  Quincey  (1785-1859). 
Born  at  Manchester,  the  son  of  a  wealthy 
.merchant,  he  was  educated  at  Oxford,  but  being 


under  no  restraint,  wandered  at  times  to  Dublin, 
London  and  elsewhere.  He  also  acquired  the 
opium  habit,  and  after  he  settled,  in  1809,  at 
Grasmere,  in  the  Lake  district,  in  a  house  formerly 
occupied  by  Wordsworth,  the  use  of  opium,  or 
rather  laudanum,  grew  upon  him.  At  this  time 
he  was  wealthy,  and  was  admitted  at  once  to  in¬ 
timacy  with  the  families  of  the  poets  already 
domiciled  there.  But  when  he  married  a  servant 
the  friendship  cooled.  She  assisted  him  with  the 
utmost  devotion  in  his  desperate  struggle  to  free 
himself  from  the  thraldom  to  opium,  which  was 
finally  successful.  He  was  dwarfish  in  stature, 
and,  though  of  refined  taste,  careless  in  dress. 
Gradually  his  fortune  was  wasted,  and  the  strange 
genius  had  to  resort  to  his  pen  for  a  living.  In 
his  Confessions  of  an  English  Opium  Eater,  es¬ 
pecially  in  his  portrayal  of  scenes  from  his  dreams, 
De  Quincey  used  an  elaborate  semi-poetical  style, 
partly  founded  on  his  study  of  music.  “Our 
Ladies  of  Sorrow”  and  “The  English  Mail  Coach” 
are  fine  examples  of  this  new  style.  Although  he 
did  not  begin  to  write  for  publication  until  the 
age  of  thirty-six,  once  started  he  kept  it  up 
vigorously  to  the  end  of  his  life.  It  comprised 
critical,  narrative,  biographical  and  autobiographic 
sketches.  He  has  been  charged  with  carelessness 
about  personal  facts,  and  excused  on  the  plea  that 
to  him  dreams  and  realities  were  often  inter¬ 
changeable.  There  was  always  an  air  of  mystery 
about  the  curious  little  man.  He  removed  to 
Edinburgh  in  1830,  and  made  that  his  chief  place 
of  residence  for  the  rest  of  his  life.  His  best 
writing  has  seldom  been  excelled  in  strength  or 
brilliancy.  He  indulged  also  at  times  in  a 
peculiar,  grotesque  humor,  and  often  carried  it  to 
excess.  Though  not  a  pedant,  he  sometimes 
boasts  of  his  learning,  and  seeks  to  display  skill 
in  needless  argument.  In  philosophy  he  was  a 
follower  of  Coleridge,  whose  ideas  he  presented  in 
a  more  finished  style.  He  was  a  searching  in¬ 
vestigator  of  all  received  opinions  and  a  keen 
critic  of  the  works  of  others. 

JOAN  OF  ARC. 

What  is  to  be  thought  of  the  poor  shepherd-girl 
from  the  hills  and  forests  of  Lorraine,  that — like  the 
Hebrew  shepherd-boy  from  the  hills  and  forests  of 
Judea — rose  suddenly  out  of  the  quiet,  out  of  the 
safety,  out  of  the  religious  inspiration  rooted  in  deep 
pastoral  solitudes,  to  a  station  in  the  van  of  armies, 
and  to  a  more  perilous  station  at  the  right  hand  of 
kings?  The  Hebrew  boy  inaugurated  his  patriotic 
mission  by  an  act,  by  a  victorious  act  such  as  no  man 
could  deny.  But  so  did  the  girl  of  Lorraine,  if  we 
read  her  story  as  it  was  read  by  those  who  saw  her 
nearest.  Adverse  armies  bore  witness  to  the  boy  as 
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no  pretender:  but  so  they  did  to  the  gentle  girl. 
Judged  by  the  voices  of  all  who  saw  them  from  a 
station  of  good-will,  both  were  found  true  and  loyal 
to  any  promises  involved  in  their  first  acts.  Enemies 
it  was  that  made  the  difference  between  their  subse¬ 
quent  fortunes.  The  boy  rose  to  a  splendor  and  a 
noon-day  prosperity,  both  personal  and  public,  that 
rang  through  the  records  of  his  people,  and  became 
a  by-word  amongst  his  posterity  for  a  thousand  years. 
The  poor  forsaken  girl,  on  the  contrary,  drank  not 
herself  from  that  cup  qf  rest  which  she  had  secured 
for  France.  She  never  sang  together  with  them  the 
songs  that  rose  from  her  native  Domremy,  as  echoes 
to  the  departing  steps  of  invaders.  She  mingled  not 
in  the  festal  dances  at  Vaucouleurs  which  celebrated 
in  rapture  the  redemption  of  France.  No!  for  her 
voice  was  then  silent.  No!  for  her  feet  were  dust. 

Pure,  innocent,  noble-hearted  girl!  whom,  from  the 
earliest  youth,  ever  I  believed  in  as  full  of  truth  and 
self-sacrifice,  this  was  amongst  the  strongest  pledges 
for  thy  side,  that  never  once — no,  not  for  a  moment 
of  weakness — didst  thou  revel  in  the  vision  of  cor¬ 
onets  and  honors  from  man.  Coronets  for  thee!  O 
no.  Honors,  if  they  come  when  all  is  over,  are  for 
those  that  share  thy  blood.  Daughter  of  Domremy, 
when  the  gratitude  of  the  king  shall  awaken,  thou 
shalt  be  sleeping  with  the  dead.  Call  her,  King  of 
France,  but  she  will  not  hear  thee!  Cite  her,  by  thy 
apparitors,  to  come  and  receive  a  robe  of  honor,  but 
she  will  be  found  en  contumace.  When  the  thunders 
of  universal  France,  as  even  yet  may  happen,  shall 
proclaim  the  grandeur  of  the  poor  shepherd-girl  that 
gave  up  all  for  her  country — thy  ear,  young  shepherd- 
girl,  will  have  been  deaf  for  five  centuries.  To  suffer 
and  to  do,  that  was  thy  portion  in  life;  to  do — never 
for  thyself,  always  for  others;  to  suffer — never  in  the 
persons  of  generous  champions,  always  in  thy  own: 
that  was  thy  destiny;  and  not  for  a  moment  was  it 
hidden  from  thyself.  “Life,”  thou  saidst,  “is  short, 
and  the  sleep  which  is  in  the  grave  is  long;  let  me 
use  that  life,  so  transitory,  for  the  glory  of  those 
heavenly  dreams  destined  to  comfort  the  sleep  which 
is  so  long.” 

This  pure  creature — pure  from  every  suspicion  of 
even  a  visionary  self-interest,  even  as  she  was  pure 
in  senses  more  obvious — never  once  did  this  holy 
child,  as  regarded  herself,  relax  her  belief  in  the 
darkness  that  was  traveling  to  meet  her.  She  might 
not  prefigure  the  very  manner  of  her  death;  she  saw 
not  in  vision,  perhaps,  the  aerial  altitude  of  the  fiery 
scaffold,  the  spectators  without  end  on  every  road 
pouring  into  Rouen  as  to  a  coronation;  the  surging 
smoke,  the  volleying  flames;  the  hostile  faces  all 
around;  the  pitying  eye  that  lurked  but  here  and 
there  until  nature  and  imperishable  truth  broke  loose 
from  artificial  restraints: — these  might  not  be  ap¬ 
parent  through  the  mists  of  the  hurrying  future.  But 
the  voice  that  called  her  to  death,  that  she  heard  for¬ 
ever. 

Women  Writers. — The  nineteenth  century  has 
been  distinguished  by  the  number  and  excellence 
•of  its  women  writers.  The  first  of  merit  still 
acknowdedged  is  Maria  Edgeworth  (1767-1849). 
Her  Castle  Racier ent  (1801)  is  a  lively  picture  of 
the  recklessness  and  misconduct  of  Irish  landlords. 
Her  Belinda  (1803)  exhibits  the  female  dissipa¬ 
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tion  of  the  same  time.  Helen  is  a  story  of  thrilling 
interest,  showing  the  miseries  of  deceit.  The 
Absentee  reveals  the  wretchedness  inflicted  on  the 
Irish  tenantry  by  unscrupulous  agents,  while  the 
gentry  pursue  their  pleasures  in  London.  When 
Miss  Edgeworth  visited  Sir  Walter  Scott,  in  1823, 
he  said  that  her  stories  had  made  him  wish  to  do 
for  Scotland  what  she  had  done  for  Ireland.  But 
this  may  have  been  only  the  baronet’s  gallantry  to 
a  lady  author.  Treating  only  of  Protestant 
society,  and  dealing  but  sparingly  with  the  peas¬ 
antry  and  middle  classes,  her  stories  were  not 
thoroughly  national,  yet  she  depicted  a  variety  of 
types  and  set  them  off  with  humor.  Her  chief  ex¬ 
cellence  is  in  sprightly  dialogue  and  amusing 
scenes.  Her  short  moral  tales  are  better  than  her 
long  novels. 

Another  woman,  less  popular  in  her  day,  but  now 
regarded  as  having  a  higher  genius,  was  Jane 
Austen  (1775-1817),  a  country  clergyman’s 
daughter.  Her  first  publication  was  Sense  and 
Sensibility  (1810),  but  she  is  said  to  have  written 
novels  many  years  before.  She  had  no  literary 
companionship,  yet  in  spite  of  her  secluded  life  and 
slender  knowledge  of  society,  she  succeeded  in 
creating  many  real  characters.  Her  skill  lay  in 
building  them  up  with  an  infinity  of  detail.  Her 
talent  for  describing  the  involvements  and  feelings 
of  ordinary  society  won  Scott’s  admiration.  Her 
delicate  irony  is  rare  among  women,  and  gives  her 
a  modern  tone.  Two  of  her  six  novels  were  pub¬ 
lished  after  her  death.  The  best  are  Emma  and 
Pride  and  Prejudice. 

Susan  Ferrier  (1782-1854),  an  Edinburgh  lady, 
published  three  novels  anonymously — Marriage 
(1818),  The  Inheritance  (1824),  and  Destiny 
(1831).  Sir  Walter  Scott  praised  their  clever 
portraiture  of  contemporary  Scotch  life  and  man¬ 
ners,  and  called  her,  with  reference  to  their  com¬ 
mon  anonymousness,  his  “sister  shadow.”  She 
did  for  Scotland  what  Miss  Edgeworth  did  for 
Ireland  and  Miss  Austen  for  England. 

Even  more  popular  than  these  novelists  was  the 
poet  Felicia  Dorothea  Hemans  (1794-1835),  whose 
verses  won  praises  from  the  leading  poets,  as 
Wordsworth,  and  critics,  as  Jeffrey.  Being  a 
woman  of  wide  culture,  she  ranged  over  Europe, 
seeking  subjects  for  pathetic  dramas,  romantic 
tales,  and  songs  of  the  affections.  Many  of  her 
poems,  as  Casabianca,  Bernardo  del  Carpio,  The 
Burial  of  William  the  Conqueror,  and  The  Better 
Land,  have  been  widely  diffused  through  school 
books.  The  religious  tone  of  her  poetry,  which 
descanted  on  the  transitoriness  of  this  life  and 
the  assured  hope  of  a  better  world,  commended  it 
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to  the  favor  of  many  readers.  She  had  been  un¬ 
happy  in  her  marriage  with  Captain.  Ilemans,  and 
was  compelled  to  write  for  the  support  of  her 
children.  After  her  death  a  collective  edition  of 
her  poems  occupied  seven  volumes. 

Hood. — Among  the  contributors  to  the  London 
Magazine  was  one  who  “learned  in  suffering  what 
he  told  in  song.”  Thomas  Hood  (1798-1845)  is 
best  remembered  by  his  Bridge  of  Sighs  and  The 
Song  of  the  Shirt ,  but  he  was  also  a  noted  humor¬ 
ist  and  an  inveterate  punster.  He  had  been  trained 
for  business,  but  the  failure  of  the  firm  in  which 
he  had  an  interest  so  involved  him  that  he  went 
to  Germany  for  five  years  to  endeavor,  by  economy, 
to  pay  off  these  involuntary  debts.  On  his  return 
to  London  he  became  editor  of  The  New  Monthly 
Magazine.  His  health  was  precarious,  and  he 
continued  to  work  with  his  pen  when  unable  to 
rise  from  his  bed.  A  year  before  his  death  the  gov¬ 
ernment  allowed  him  a  pension.  Some  of  his 
poems  and  most  of  his  prose  are  sheer  fun ;  others 
are  a  mingling  of  humor  and  pathos ;  but  the  best 
are  purely  pathetic.  His  most  elaborate  poems. 
Plea  of  the  Midsummer  Fairies  and  Hero  and 
Leander,  abound  in  beautiful  descriptions  of  na¬ 
ture.  While  for  the  sake  of  immediate  gain  he 
poured  out-  Whims  and  Oddities,  and  with  his 
Comic  Annual  kept  the  world  laughing,  his  heart 
was  thoroughly  sensitive  and  his  fancy  was  deli¬ 
cate.  Ho  impurity  smirched  his  work.  Besides 
the  poems  already  mentioned,  the  most  deserving 
are  Eugene  Aram,  Love’s  Eclipse,  and  the  touch¬ 
ing  verses.  The  Death-bed. 

Keble.— What  has  been  called  the  Tractarian, 
or  Puseyite  or  Oxford  movement  in  the  Church  of 
England  was  started  by  a  sermon  preached  at  Ox¬ 
ford  in  1833  by  Rev.  John  Keble  (1792-1866).  It 
was  a  protest  against  Catholic  emancipation,  that 
is  the  granting  to  Roman  Catholics  the  right  to  sit 
in  Parliament.  Keble  regarded  this  act  as  a  re¬ 
nunciation  of  the  claims  of  the  Established  Angli¬ 
can  Church  to  a  divine  prerogative.  The  move¬ 
ment  took  shape  in  the  publication  of  a  series  of 
Tracts  for  the  Times.  These  Tracts,  written  chiefly 
by  John  Henry  Newman  and  E.  B.  Pusey,  set 
forth  Catholic  doctrines  as  the  true  faith  of  the 
English  Church,  but  their  Romeward  tendency 
was  so  marked  that  after  reaching  Ho.  90  their 
continuance  was  prohibited.  Keble  had  been 
prominent  at  Oxford  while  a  student  and  a  fellow. 
But  when  he  was  ordained  he  retired  to  a  country 
curacy,  though  on  various  occasions  he  was  called 
back  to  perform  some  special  duty.  The  chief  fruit 
of  his  meditative  life  was  the  collection  of  poems 


called  The  Christian  Year  (1827).  It  has  been 
accepted  as  the  best  poetic  expression  of  the  de¬ 
votional  feelings  of  the  Anglican  Churchman. 
After  his  comrade,  Hewman,  entered  the  Catholic 
communion,  Keble  joined  with  Dr.  Pusey  in  de¬ 
fending  the  position  and  principles  of  the  English: 
Church,  but  only  his  early  poems  have  won  popu¬ 
lar  acceptance. 

Hallam. — Among  the  historians  who  are  more 
praised  than  read,  Henry  Hallam  (1777-1859) 
holds  a  prominent  place.  He  was  son  of  a  dean 
and  a  graduate  of  Oxford,  but  a  Whig  in  politics,, 
and  an  early  contributor  to  the  Edinburgh  Review. 
Wealth  of  learning  and  soundness  of  judgment 
were  shown  in  his  View  of  the  State  of  Europe  in 
the  Middle  Ages  (1818),  but  the  style  was  too 
formal  and  dignified.  This  work  really  forms  an 
introduction  to  his  next.  The  Constitutional  His¬ 
tory  of  England  from  the  Accession  of  Henry  VII 
to  the  Death  of  George  II  (1827).  Here  the  au¬ 
thor  shows  more  direct  interest  in  his  subject,  and 
awakes  more  in  an  intelligent  reader.  While  firmly 
believing  in  the  benefits  of  the  progressive  changes, 
he  holds  an  eminently  judicial  attitude  in  describ¬ 
ing  the  conflicts  of  statesmen  and  parties.  His 
third  work,  An  Introduction  to  the  Literature  of 
Europe  in  the  Fifteenth,  Sixteenth  and  Seven¬ 
teenth  Centuries  (1839),  is  less  satisfactory.  He 
was  rather  a  historian  of  externals  than  a  critic 
of  imaginative  achievements.  Yet  the  work,  being- 
based  on  careful  study,  was  excellent  in  its  way. 
All  his  works  are  characterized  by  a  judicial  im¬ 
partiality  which  gives  value  to  his  decisions. 

Other  historians  of  good  repute  flourished  in 
this  period;  among  them  Rev.  John  Lingard 
(1771-1851),  the  fair-minded,  diligent  Catholic 
historian  of  England;  Thomas  Arnold  (1795- 
1842),  the  renowned  head-master  of  Rugby,  whose- 
History  of  Rome  recited  Livy’s  picturesque  stories 
in  an  antique  style  befitting  legends,  and  discussed 
the  buried  facts  in  more  modern  style ;  Dean  Henry 
Hart  Milman  (1791-1868),  who  wrote  a  History 
of  the  Jews  (1829),  showing  a  liberal  spirit,  and 
a  History  of  Latin  Christianity  (1855),  in  which 
he  traversed  the  same  ground  as  Gibbon  in  his 
great  work;  Bishop  Connop  Thirlwall  (1797- 
1875),  whose  accurate  but  rather  dry  History  of 
Greece  (1845-52)  had  the  misfortune  to  be  eclipsed- 
by  Grote’s  better  work. 

Grote. — The  career  of  George  Grote  (1794- 
1871)  is  remarkable.  The  son  of  a  banker,  he  was 
taken  from  the  Charterhouse  school  and  put  into 
the  bank  at  sixteen.  Yet  such  was  his  love  of 
philosophy  and  devotion  to  learning  that  he  de- 
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voted  his  leisure  to  study.  William  Mitford  (1744- 
1827),  an  ardent  Tory,  had,  by  the  advice  of  Gib¬ 
bon,  written  an  elaborate  History  of  Greece  (5 
vols.,  1784-1818),  which  exhibited  the  evils  and 
miseries  of  its  democratic  government  as  a  per¬ 
manent  warning  to  mankind.  Grote,  who  was  a 
philosophic  radical,  dissented  from  this  view, 
which  was  generally  approved,  and  determined  to 
write  the  story  in  a  different  spirit.  For  years  he 
gathered  the  material  and  labored  at  the  work. 
At  the  same  time  he  conducted  the  banking  busi¬ 
ness  which  he  had  inherited,  and  also  entered  Par¬ 
liament.  In  spite  of  these  and  other  demands  on 
his  time  he  began  to  publish  his  History  of  Greece 
in  1846,  and  completed  it  in  twelve  volumes  in 
1856.  By  that  time  he  had  withdrawn  from  Par¬ 
liament,  but  he  kept  up  his  Greek  studies,  and 
published  Plato  and  Other  Companions  of  Socrates 
(1865).  After  his  death  his  unfinished  treatise 
on  Aristotle  was  edited  and  published  by  his 
friends.  Grote’s  work  still  remains  the  standard 
history  of  Greece,  and  excites  wonder  by  the  fact 
that  one  who  had  no  advantage  of  university  edu¬ 
cation  had  so  surpassed  professional  students  in 
the  subject  to  which  their  lives  were  dedicated. 
Hot  only  in  general  estimate  of  men  and  events, 
but  in  minute  points  of  scholarship,  he  corrected 
them  repeatedly,  as  they  were  obliged  to  admit. 

Disraeli  (Lord  Beaconsfield)  .—Forever  unique 
in  English  history  and  literature  is  Benjamin 
Disraeli  (1804-1881),  who,  after  an  astonishing 
political  career,  full  of  stormy  fights  and  glorious 
victories,  became  Earl  of  Beaconsfield.  He  was  of 
Spanish-Jewish  descent,  but  his  grandfather,  Ben¬ 
jamin,  a  London  banker,  had  withdrawn  from  the 
synagogue.  His  father,  Isaac  Disraeli,  was  a  quiet, 
plodding  scholar,  who  wrote  the  rambling  Curi¬ 
osities  of  Literature  and  similar  compilations. 
Benjamin  early  displayed  a  widely  different  char¬ 
acter  from  his  father,  being  conspicuous  among 
the  dandies  who  frequented  the  drawing  rooms  of 
the  fascinating  Irish  Countess  of  Blessington.  In 
1826  London  was  amazed  and  delighted  by  his 
dazzling  political  novel,  Vivian  Grey ,  which  not 
only  satirized  piquantly  the  leaders  of  the  time  and 
discussed  political  problems  seriously,  but  even 
prefigured  his  own  career.  It  quite  eclipsed  his 
fellow-dandy  Bulwer’s  Falkland,  which  had  just 
appeared.  After  three  years’  tour  in  the  East 
Disraeli  published  Contarini  Fleming  (1832), 
showing  the  development  of  a  poetic  character  and 
giving  brilliant  sketches  of  Italy  and  Syria.  Then 
came  the  Wondrous  Tale  of  Alroy  ( 1833)  a 
dithyrambic  Oriental  romance  of  a  mediaeval  Mes¬ 
siah.  The  Revolutionary  EpicTc  (1834),  eulogized 


tyrannicide  in  blank  verse,  but  disappointed  the 
author  by  attracting  no  attention. 

Meantime  Disraeli  had  been  trying  to  get  into 
Parliament  as  a  Radical..  After  two  defeats  he 
turned  quite  round  and  gave  efficient  help  to  the 
disheartened  Tory  party  by  his  Runnymede  Letters 
(1836),  defending  the  British  Constitution  against 
Whig  innovations.  Yet  he  always  retained  much.' 
of  his  early  Radicalism,  and  eventually  compelled 
the  reluctant  Tories  to  accept  some  of  it  in  order 
“to  dish  the  Whigs.”  Other  books  were  issued  be¬ 
fore  he  reached  Parliament — Henrietta  Temple,  a 
very  sensational  love  story,  and  Venetia,  which 
was  based  on  Byron’s  life.  No  English  writer  has 
surpassed  Disraeli  in  transferring  the  prominent 
characters  of  the  time  into  fiction  with  little  alter¬ 
ation  of  character. 

At  the  age  of  thirty-two  the  persevering  Disraeli 
entered  Parliament,  but  his  maiden  speech  was  a 
deplorable  failure.  When  hooted  down  he  cried 
with  dauntless  courage,  “I  shall  sit  down  now^; 
but  the  time  will  come  when  you  will  hear  me.” 
In  1839  he  married  the  wealthy  widow  of  his 
friend,  Wyndham  Lewis,  whom  he  afterward 
praised  as  a  perfect  wife.  A  political  literary  group 
was  formed  under  the  name  “Young  England,” 
and  Disraeli  expounded  its  principles  in  Con- 
ingsby;  or.  The  New  Generation  (1844).  Sybil 
(1845),  his  next  story,  treated  of  the  Chartist 
agitation.  Tancred;  or,  The  New  Crusade  (1847), 
was  a  further  exposition  of  the  political  views  he 
was  urging  on  the  Conservative  party.  Being  now 
a  prominent  speaker  in  Parliament,  he  fiercely  as¬ 
sailed  Sir  Robert  Peel  for  his  adoption  of  Free 
Trade.  When  the  Tories  returned  to  power  in 
1852,  Disraeli  was  their  leader  in  the  House  of 
Commons.  Increased  political  duties  prevented 
his  giving  time  to  literature.  He  first  became 
Prime  Minister  in  1868.  Two  years  later,  while 
out  of  office,  he  published  Lothair,  a  brilliant  pre¬ 
sentation  of  the  religious  as  well  as  the  political 
tendencies  of  the  time.  Its  historical  basis  was  the 
winning  of  the  Earl  of  Beste  to  the  Roman  com¬ 
munion,  but  the  novel,  while  depicting  graphically 
the  conflict,  gave  a  different  conclusion. 

In  1872  Disraeli  suffered  the  loss  of  his  wife, 
who  had  gloried  in  his  triumphs  and  lightened  his 
reverses.  In  1874  he  regained  political  supremacy, 
and  two  years  later  he  accepted  the  apotheosis  of 
the  peerage.  The  Berlin  Congress  of  1880,  which 
readjusted  the  results  of  the  Russo-Turkish  War, 
was  the  crowning  triumph  of  his  career.  Yet 
another  was  his  inducing  Parliament  to  confer  on 
Queen  Victoria  the  title  of  Empress  of  India.  The 
veteran  statesman  died  in  April,  1881.  His  last 
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novel,  Endymion  (1881),  presented,  after  his 
usual  fashion,  Lord  Palmerston,  Louis  Napoleon 
(as  a  young  man)  and  other  celebrities. 

The  acrobatic  career  of  Lord  Beaconsfield  is 
more  romantic  than  his  novels,  brilliant  as  they 
are  with  epigram  and  paradox.  His  style  was 
highly  rhetorical  and  sometimes  tawdry.  In  spite 
of  occasional  glaring  plagiarisms  in  speech  and 
writing,  his  overwhelming  originality  could  not 
be  denied.  His  frequent  presentations  of  living 
characters  under  thin  disguises  piqued  curiosity; 
yet  the  real  value  of  his  work  lay  elsewhere — in 
the  keen,  forceful  discussion  of  the  social  and 
political  problems  of  England.  Under  a  veil  of 
irony  a  sufficient  amount  of  permanent  truth  could 
be  discerned. 

Carlyle. — Amid  the  throng  of  historians  and 
essayists  of  this  period  one  stands  conspicuous 
whose  mission  was  rather  that  of  a  Hebrew  prophet 
to  denounce  and  bewail  the  sins  of  his  people. 
Thomas  Carlyle  (1795-1881)  was  the  eldest  son  of 
a  poor  Scotch  farmer,  who  made  sacrifices  to  pre¬ 
pare  him  for  the  ministry  in  the  Secession  Church. 
Thomas  was  educated  at  the  Edinburgh  Univer¬ 
sity,  became  a  schoolmaster  and  tutor,  but  after 
profound  soul-struggles  turned  his  back  on  the 
kirk  and  devoted  himself  to  literature.  Being  well 
versed  in  German,  he  wrote  articles  on  its  liter¬ 
ature  for  the  London  Magazine  and  other  periodi¬ 
cals.  This  study,  as  well  as  his  peculiar  mode  oi 
thought,  gradually  affected  his  style,  which  became 
strangely  introverted  and  exclamatory.  In  1826 
he  married  Jane  Welsh,  a  woman  of  noble  spirit 
and  intellectual  taste.  But  their  poverty  could 
give  them  shelter  only  on  a  barren  farm  in  a  wild 
moorland  district,  which  he  called  “the  loneliest 
spot  in  Britain.”  Carlyle  had  already  published  a 
Life  of  Schiller  (1824)  and  translated  Goethe's 
Wilhelm  Meister  (1824),  hoping  to  give  English 
readers  a  just  opinion  of  the  powers  of  the  great 
German,  with  whom  he  now  entered  in  correspond¬ 
ence.  He  published  translations  of  German  Ro¬ 
mance  (1827  and  wrote  regularly  for  the  Edin¬ 
burgh  Review ,  still  chiefly  on  German  subjects,  but 
also  on  the  Scotchman’s  favorite,  Burns. 

But  Carlyle’s  heart  was  still  meditating  on  his 
own  life-problem,  and  in  1830  he  gave  vent  to  his 
musing  in  Sartor  Resartus,  whose  title  is  but  a 
Latin  rendering  of  that  of  a  Scotch  song,  <(The 
Tailor  Done  Over”  It  professed  to  be  a  review, 
with  ample  quotations,  from  a  book  written  by  a 
German  professor,  Diogenes  Teufelsdrockh  (God- 
sprung  Devil’s-dung) ,  on  Clothes  philosophy.  The 
astounding  German  name  indicated  his  estimate 
of  mankind.  The  discussion  of  clothes  was  a  series 


of  satirical  comments  on  the  various  ways  in  which 
the  human  spirit  manifests  itself.  The  grotesque 
conglomerate  was  promptly  rejected  by  the  Lon¬ 
don  publishers,  and  not  until  1833  did  it  appear 
serially  in  Fraser’s  Magazine,  to  the  dismay  of  the 
regular  subscribers,  who  were  loud  in  their  pro¬ 
tests.  But  the  new  voice  found  echo  in  the  world, 
and  multitudes  studied  its  utterance.  Yet  not  until 
1838  was  the  strange  philosophy  put  in  book-form. 

In  1834  Carlyle  removed  to  London,  where  he 
found  a  home  for  the  rest  of  his  long  life.  His 
next  book  was  The  French  Revolution  (1837), 
which  professed  to  be  a  history,  and  was  founded 
on  a  thorough  study  of  all  the  materials  then  ac¬ 
cessible,  but  was  really  a  prose  poem  of  the  spec¬ 
tacular  scenes  and  characters  of  that  tremendous 
upheaval.  Turning  to  the  agitation  then  prevailing 
in  England,  Carlyle  next  discussed  Chartism 
(1839),  showing  contempt  for  the  blind  action  of 
the  masses  seeking  reform,  and  insisting  on  govern¬ 
ment  of  the  brute  herd  by  the  despotism  of  the 
benevolent  strong  man  whom  it  is  the  duty  of  each 
age  to  discover  for  itself.  His  work  On  Heroes, 
Hero-Worship  and  the  Heroic  in  History  (1841) 
was  a  nobler  expression  of  broad  sympathy  with 
the  greatest  leaders  of  the  human  race.  From 
Scandinavian  mythology  he  took  Odin  as  the  hero 
raised  to  be  a  divinity;  from  the  East  he  selected 
Mahomet  as  the  prophet-hero;  in  Europe  he  chose 
Dante  and  Shakespeare  as  the  poet-heroes ;  Luther 
and  Knox  as  the  priest-heroes ;  J ohnson,  Rousseau 
and  Burns  as  literary  heroes,  Cromwell  and  Na¬ 
poleon  as  the  hero-kings.  One  great  English  hero 
he  went  on  to  redeem  more  completely  from  the 
reproach  which  Hume  and  others  had  unjustly 
cast  upon  this  Protector  by  publishing  Oliver 
Cromwell’s  Letters  and  Speeches ;  with  Elucida¬ 
tion  (1845).  Here  was  indeed  a  shock  to  the  con¬ 
servative  adherents  of  monarchy,  who  had  long 
been  content  with  Clarendon’s  prejudiced  portrait 
of  the  daring  usurper  of  the  English  throne.  In 
the  Ijatter-day  Pamphlets  (1850)  Carlyle  carried 
to  violent  extreme  the  ideas  he  had  already 
broached  in  Chartism.  He  ridiculed  and  de¬ 
nounced  all  humanitarian  movements  and  eulo¬ 
gized  coercion  as  the  panacea  for  social  evils. 

Carlyle’s  Life  of  John  Sterling  (1851)  was  a 
tribute  of  friendship  to  the  memory  of  a  man  who, 
like  himself,  and  through  his  counsel,  had  for¬ 
saken  the  Church  for  literature.  It  was  also  a 
reply  to  Rev.  Julius  Hare,  who  had  treated  the 
subject  from  a  different  standpoint,  yet  with  no 
unfriendly  spirit.  But  Carlyle  indulged  in  shame¬ 
ful  slanders  of  Coleridge  and  the  clergy.  At  last 
Carlyle  undertook  his  longest  work,  The  History  of 
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Frederick  the  Great ,  and  gave  fourteen  years  to  its 
accomplishment.  It  was  completed  in  1865,  hav¬ 
ing  reached  six  volumes.  Frederick  was  indeed  a 
notable  type  of  the  strong  man  who  overcomes  all 
obstacles,  achieves  his  own  ends  and  controls  the 
destinies  of  others.  Yet  he  was  not  morally  great, 
and  Carlyle,  in  the  course  of  his  work,  shows  con¬ 
sciousness  of  his  hero’s  unworthiness.  Carlyle’s 
defect  as  a  historian  is  his  lack  of  discernment  or 
regard  for  collective  national  life.  His  gaze  is  fixed 
on  the  individual,  on  the  incarnation  of  force;  he 
sees  not  the  continued  development  of  a  nation, 
much  less  of  humanity  as  a  whole.  Eesolutely  to 
the  end  of  his  great  work  the  historian  toiled, 
though  sick  of  his  task.  Two  years  after  it  was 
done  he  growled,  “Let  it  now  wander  into  the  belly 
of  oblivion  forever.” 

There  remained  the  veteran  a  notable  triumph 
when  he  was  chosen  Lord  Rector  of  the  University 
of  Edinburgh,  and  in  April,  1866,  delivered  his 
memorable  installation  address.  It  was  a  hopeful 
summary  of  his  views  of  human  life  and  duties, 
and  was  received  with  acclamation.  But  his  joy 
was  marred  by  the  loss  of  his  wife,  who  died  sud¬ 
denly  before  his  return  to  London.  In  his  Remi¬ 
niscences,  not  published  till  1881,  by  his  friend 
Froude,  he  bewailed  the  calamity  in  passionate 
terms  which  led  to  much  misunderstanding  of  the 
affection  with  which  he  had  always  regarded  and 
treated  her.  His  valuable  and  characteristic  work 
had  been  accomplished  before  her  death.  His 
Shooting  Niagara — and  After?  poured  a  deluge  of 
contempt  on  Disraeli’s  sudden  extension  of  suff¬ 
rage  in  1867.  His  Early  Kings  of  Norway  (1875) 
was  a  weak  performance.  His  last  publication 
was  a  discussion  of  The  Portraits  of  John  Knox. 

Unfortunately  for  Carlyle’s  fame  an  unpleasant 
controversy  arose  from  the  action  of  his  literary 
executor,  the  historian  Froude,  in  publishing  not 
only  the  Reminiscences,  but  also  a  Memoir,  com¬ 
ing  down  to  1835,  and  Mrs.  Carlyle’s  Letters 
(1883).  Froude  had  been  authorized  to  publish 
such  writings  as  he  thought  proper,  and  he  deemed 
it  right  to  let  the  whole  story  tell  itself.  He  was 
charged,  however,  with  carelessness  or  incompe¬ 
tence  in  many  misreadings  of  the  manuscripts.  But 
still  worse  were  the  gross  misinterpretations  of 
'  many  passages  which  should  have  been  explained  or 
suppressed.  The  censorious  prophet  began  to  be 
regarded  as  a  wild  beast,  unfit  to  associate  with 
human  kind.  Froude  defended  himself  as  best  he 
could,  alleging  the  honesty  of  his  intentions.  Other 
writers  made  needed  corrections  in  the  letters,  and 
the  hot  dispute  gradually  simmered  down.  Be¬ 
tween  Emerson  and  Carlyle  there  had  sprung  up 


a  friendly  esteem  which  led  to  each  publishing  in 
his  own  land  the  works  of  the  other,  with  words  of 
preface  and  commendation.  Their  Correspondence 
(published  in  1883)  proves  their  mutual  regard. 

Carlyle’s  works  are  stimulating,  suggestive  and 
inspiring  in  parts,  but  they  are  also  full  of  glaring 
inconsistencies.  The  most  striking  of  all  is  his 
constant  talk  and  writing  contrasted  with  his  con¬ 
tinual  plea  for  silence,  his  call  on  men  to  do  some¬ 
thing  and  not  talk  about  it.  One  of  the  best  of  his 
minor  works  is  Past  and  Present  (1843),  in  which 
he  makes  the  simple  story  of  Abbot  Samson,  of  the 
twelfth  century,  a  text  for  reproval  of  men  of  the 
nineteenth.  Had  he  never  gone  further  than  this 
in  rebuke  he  might  have  been  more  readily  heard. 
But  the  general  tendency  of  the  world,  both  of 
thinkers  and  actors,  has  been  away  from  the  ex¬ 
treme  worship  of  the  strong  man,  persistently  ad¬ 
vocated  by  Carlyle.  Though  his  wanton  sneers  at 
the  intelligence  of  the  people  have  diminished  the 
number  of  his  disciples,  his  severely  stern  denun¬ 
ciation  of  shams  of  all  sorts  and  his  insistence  on 
sincere  regard  for  the  eternal  verities  have  un¬ 
doubtedly  been  beneficial. 

DO  THY  DUTY. 

(From  Sartor  Resartus.) 

Most  true  it  is  as  a  wise  man  teaches  us,  that 
doubt  of  any  sort  cannot  be  removed  except  by 
action.  On  which  ground,  too,  let  him  who  gropes 
painfully  in  darkness  or  uncertain  light,  and  prays 
vehemently  that  the  dawn  may  ripen  into  day,  lay 
this  other  precept  also  well  to  heart,  which  to  me 
was  of  invaluable  service: — Do  the  Duty  which  lies 
nearest  thee,  which  thou  knowest  to  be  a  Duty.  The 
second  duty  will  already  have  become  clearer.  May 
we  not  say,  however,  that  the  hour  of  spiritual  en¬ 
franchisement  is  even  this?  When  your  ideal  world, 
wherein  the  whole  man  has  been  dimly  struggling 
and  inexpressibly  languishing  to  work,  becomes  re¬ 
vealed  and  thrown  open,  and  you  discover  with 
amazement  enough,  like  the  Lothario  in  Wilhelm 
Meister,  that  your  America  is  here  or  nowhere.  The 
situation  that  has  not  its  duty,  its  ideal,  was  never 
yet  occupied  by  man.  Yes,  here  in  this  poor,  miser¬ 
able,  hampered  actual  wherein  thou  even  now  stand- 
est,  here  or  nowhere,  is  thy  Ideal;  work  it  out  there¬ 
from,  believe,  live  and  be  free.  Fool!  the  Ideal  is  in 
thyself;  the  impediment,  too,  is  in  thyself.  Thy  con¬ 
dition  is  but  the  stuff  thou  art  to  shape  that  same 
ideal  out  of.  What  matter  whether  such  stuff  be  of 
this  sort  or  that,  so  the  form  thou  give  it  be  heroic, 
be  poetic?  O,  thou  that  pinest  in  the  imprisonment 
of  the  actual,  and  criest  bitterly  to  the  gods  for  a 
kingdom  wherein  to  rule  and  create,  know  this  of  a 
truth,  the  thing  thou  seekest  is  already  with  thee, 
here  or  nowhere,  couldst  thou  only  see. 
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Marryat. — By  his  tales  of  nautical  adventure. 
Captain  Frederick  Marryat  (1792-1848)  won 
peculiar  distinction.  Though  his  father  was  a 
wealthy  London  merchant  and  member  of  Parlia¬ 
ment,  little  Fred  ran  away  to  sea,  and  at  the  age 
of  fourteen  he  was  allowed  to  enter  the  navy. 
Serving  under  the  daring  Cochrane  (afterwards 
Lord  Dundonald)  off  the  coast  of  South  America, 
he  witnessed  fifty  engagements  in  thirty  months. 
Marryat  was  highly  commended  for  valor  in  war 
and  humanity  in  peace,  and  was  distinguished  as 
post-captain  in  the  Burmese  war  of  1824-25.  After 
more  than  twenty  years’  experience  of  sea  life, 
Marryat  began  to  describe  it  in  1829.  His  first 
novel,  Frank  Mildmay,  was  but  a  thinly  disguised 
rehearsal  of  the  adventures  of  Cochrane  and  his 
crew.  The  King’s  Own  is  more  artistic,  and  con¬ 
tains  a  powerful  dramatic  scene  in  which  the  cap¬ 
tain  sacrifices  the  frigate  Aspasia  in  order  to  wreck 
a  French  line-of-battle  ship  on  a  lee  shore. 

Having  proved  his  literary  gift,  Marryat  retired 
from  the  naval  service  in  1830  and  produced  in 
rapid  succession  Newton  Forster ,  Jacob  Faithful, 
Japhet  in  Search  of  a  Father,  and  Midshipman 
Easy.  Peter  Simple  is  the  most  popular,  and  fur¬ 
nishes  a  lively  succession  of  amusing  occurrences. 
But  Snarley-yow  ranks  higher  for  humorous  por¬ 
traiture  and  richness  of  incident.  In  1832  Mar¬ 
ryat  became  editor  of  the  Metropolitan  Magazine. 
He  produced  more  stories,  some  relating  to  the 
land  and  some,  as  Masterman  Ready,  intended  for 
juvenile  readers.  Marryat’s  books,  like  most  sea 
stories,  show  a  certain  ferocity  and  fondness  for 
practical  jokes.  In  them  can  be  seen  the  terrible 
hardships  and  heroic  actions,  as  well  as  the  light¬ 
hearted  fun  of  the  sailor’s  life. 

Lever. — The  military  novels  of  Charles  Lever 
(1806-1872)  bear  strong  resemblance  to  the  nauti¬ 
cal  novels  of  Captain  Marryat.  Both  authors  en¬ 
dow  their  characters  with  exuberant  animal  spirits 
and  furnish  a  rapid  succession  of  amusing  and  ex¬ 
citing  incidents.  But  Lever  changed  his  style  of 
writing  more  than  once  in  his  career.  He  was  the 
son  of  an  English  architect,  but  was  born  in  Dub¬ 
lin  and  educated  in  Trinity  College  of  that  _  city. 
As  a  physician  he  displayed  courage  and  skill  in 
several  parts  of  Ireland  during  the  epidemic  of 
cholera  in  1832.  After  his  marriage  he  went  to 
Brussels  and  practised  among  the  British  resi¬ 
dents.  From  his  own  experience  and  the  enter¬ 
taining  stories  of  retired  officers  who  had  served 
in  Spain  he  gathered  the  material  of  The  Confes¬ 
sions  of  Harry  Lorrequer,  The  Adventures  of 
Charles  O’Malley ,  and  Jack  Hinton,  the  Guards¬ 
man  Careless  in  plot,  but  full  of  boisterous  good 


humor,  these  novels  describe  fighting  and  battle- 
scenes  with  vigor.  All  classes  of  military  men 
figure  in  them,  from  the  Duke  of  Wellington  to 
the  reckless  Micky  Free.  While  editor  of  The 
Dublin  University  Magazine,  from  1842  to  1845, 
Lever  published  Tom  Burke  of  Ours,  The  O’Don - 
oghue,  The  Knight  of  Gwynne.  They  exhibit  the 
volatile  side  of  Irish  life  and  a  racy  national 
humor. 

In  later  life  Lever  was  British  Consul  at  Carls- 
ruhe,  in  the  Tyrol,  at  Spezzia,  and  finally  at 
Trieste.  In  the  novels  of  this  period  he  described 
English  travelers  or  residents  on  the  Continent. 
Among  them  are  The  Daltons,  The  Dodd  Family 
Abroad,  Davenport  Dunn.  He  wrote  also  for 
Blackwood’s  Magazine  miscellaneous  papers  under 
the  name  of  Cornelius  O’Dowd.  His  latest  novels 
were  the  best  constructed,  but  the  vigor  of  his  in¬ 
vention  and  humor  had  been  already  spent,  so 
that  they  never  reached  the  popularity  of  his  early 
ones. 

Kingsley. — Charles  Kingsley  (1819-1675)  was 
called  the  apostle  of  muscular  Christianity,  but  his 
life  was  singularly  uneventful.  He  was  born  at 
Dartmoor,  Devon,  where  his  father  was  an  old- 
fashioned  fox-hunting  rector.  He  went  to  Cam¬ 
bridge,  took  honors,  and  was  ordained.  For  thirty- 
four  years  he  was  curate  and  rector  at  Eversley,  a 
country  village.  His  first  book  was  The  Saint  s 
Tragedy  (1848),  a  drama  on  the  story  of  St.  Eliza¬ 
beth  of  Hungary.  Being  roused  by  the  Chartist 
movement  and  the  writings  of  Carlyle  to  the  ne¬ 
cessity  of  righting  the  wrongs  of  the  oppressed,  he 
joined  with  Rev.  F.  D.  Maurice  in  an  effort  to 
make  Christianity  practical  among  the  masses.  His 
sympathy  with  working  men  was  shown  in  Alton 
Locke  (1850),  the  pathetic  story  of  a  London  tailor 
who  took  part  in  the  Chartist  insurrection.  His 
next  story,  Yeast  (1851),  made  the  stir  of  the  time 
appear  as  a  struggle  towards  a  better  life.  In 
Fraser’s  Magazine  he  treated  of  a  variety  of  sub¬ 
jects  from  literature  to  fishing.  Hypatia;  or,  N ew 
Foes  with  an  Old  Face,  was  his  first  historical 
novel.  It  presents  a  vivid  panorama  of  Alexandria 
in  the  fourth  century  and  the  struggle  of  Chris¬ 
tianity  with  Pagan  philosophy  and  other  foes, 
virtually  the  same  as  those  in  the  England^  of 
Queen  Victoria.  Hypatia,  slain  by  a  fanatical 
Christian  mob,  was  the  martyr  maid  of  philosophy. 
Kingsley’s  next  novel,  Westward  Ho!  (1855), 
generally  considered  his  masterpiece,  recalled  the 
Elizabethan  adventurers,  Raleigh  and  Drake.  Two 
Years  Ago  (1857)  dealt  with  the  Crimean  War. 
Hereward  the  Wake  (1866)  went  back  to  the  Sax¬ 
on  times.  Throughout  these  historical  novels  the 
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landscapes  and  sea  scenes  are  finely  depicted.  The 
more  remote  they  are  the  more  care  is  taken  to 
render  them  pictorial.  The  poem,  Andromeda 
(1858),  one  of  the  best  examples  of  hexameter 
verse  in  English,  treats  of  the  Greek  myth  of  Per¬ 
seus.  The  Water  Babies  (1863)  is  a  charming  fairy 
tale  for  children,  yet  may  be  considered  a  pleasant 
satire  by  adults.  Some  of  Kingsley’s  short  poems 
are  universal  favorites,  especially  The  Three  Fish - 
■ers. 

Bronte. — A  strangely  pathetic  story  is  that  of 
the  Bronte  family.  Eev.  Patrick  Bronte,  an  ec¬ 
centric  Irishman,  had  become  parson  of  a  moor¬ 
land  parish  in  Yorkshire.  His  three  daughters, 
brought  up  in  dire  poverty  in  this  dreary  wilder¬ 
ness,  had  intense  longings  for  advantages  beyond 
their  reach.  In  order  to  become  qualified  as  gov¬ 
ernesses  Charlotte  (1816-1855)  and  Emily  spent  a 
jear  in  Brussels.  After  their  return  the  three  sis¬ 
ters  published  a  volume  of  poems,  under  the  as¬ 
sumed  names  Currer,  Ellis  and  Acton  Bell.  The 
literary  instinct  was  strong,  and  they  resolved  to 
write  each  a  story.  Charlotte’s  attempt,  The  Pro¬ 
fessor,  could  not  secure  a  publisher.  Then  she  set 
to  work  on  Jane  Eyre,  which,  after  being  refused 
jby  several  publishers,  was  at  last  accepted  and 
issued  in  1847.  It  is  the  story  of  a  plain  orphan 
girl,  educated  by  charity,  who  enters  the  household 
of  Edward  Rochester,  a  rough,  domineering  mas¬ 
ter,  whose  insane  wife  is  kept  in  concealment.  This 
man,  who  had  already  been  sated  with  the  worldly 
excitements,  becomes,  to  his  own  surprise,  inter¬ 
ested  in  the  little,  plain,  but  intelligent  woman, 
who  evidently  tries  to  avoid  his  attentions.  The 
book  revealed  in  circumstantial  detail  much  of  the 
.author’s  experience,  and  her  deepest  feelings.  The 
reading  public  were  struck  with  the  singular  ex¬ 
hibition  of  a  woman’s  nature.  Charlotte  was  sum¬ 
moned  to  London  to  meet  the  literary  magnates, 
but  the  shy  little  woman  soon  returned  to  her 
moorland  home.  Her  second  book,  Shirley  (1848), 
was  more  labored  than  the  first,  and  shocked  some 
Teaders  by  making  her  heroine  seek  too  eagerly  for 
the  man  of  her  choice.  Villette  (1852)  was  based 
-on  her  experience  in  Brussels.  The  description  of 
the  love  of  the  vivacious  French  professor,  Paul 
Emmanuel,  for  the  modest  little  English  girl, 
iLucy  Stowe,  was  a  new  triumph  for  the  author. 
In  1854  Charlotte  was  married  to  her  father’s 
curate,  Mr.  Nicholls,  but  she  died  within  a  year. 
Her  sister,  Emily  (1818-1848),  had  written  a 
fiercely  tragic  novel,  Wuthering  Heights,  and  some 
■short  poems  of  strong  feeling.  Hot  one  of  the 
three  sisters  reached  the  age  of  forty. 

The  strange  biography  of  the  Bronte  family  was 


written  by  Mrs.  Elizabeth  Gaskell  (1810-1865), 
herself  a  novelist  of  merit.  Her  first  story,  Mary 
Barton  (1848),  was  a  pathetic  delineation  of  some 
scenes  of  Manchester  life.  Ruth  (1850)  was  a 
story  of  the  redemption  of  a  too  trusting  girl  who 
had  been  seduced  by  a  villain.  But  the  most  noted 
of  Mrs.  Gaskell’s  works  is  Cranford,  a  pleasing 
chronicle  of  the  simple  events  of  a  quiet  village. 


CHAPTER  IX. 

From  Wordsworth's  Death  to  the  Twentieth 
Century. 

A.  D.  J85I— *904. 

The  Nineteenth  Century  was  distinguished  by 
immense  material  progress,  by  a  wonderful  ad¬ 
vance  in  every  branch  of  science,  and  by  new  and 
strange  applications  of  its  discoveries  to  human 
welfare.  It  is  not  surprising,  therefore,  that  Car¬ 
lyle  and  other  prophets  should  utter  warnings 
against  the  danger  and  the  triumph  of  materialism, 
against  the  loss  of  faith  in  the  invisible  world  and 
in  God  himself.  But  it  is  not  necessary  here  to 
dwell  on  the  corresponding  activity  in  religion, 
testified  by  vigorous  conflicts  both  within  the 
Church  and  against  its  external  foes.  A  survey  of 
the  literary  achievement  of  England  in  this  cent¬ 
ury  gives  sufficient  answer  to  these  prophets  of 
woe. 

Poetry. — In  the  former  period  the  Romanticism 
of  Scott  and  Byron  gave  way  to  the  serene  genius 
of  Wordsworth  and  witnessed  the  rise  of  Tenny¬ 
son.  The  present  period  may  be  called  the  age  of 
Tennyson  and  Browning.  From  the  former  all  the 
minor  poets  learned  the  art  of  combining  exquisite 
sweetness  with  lucid  clearness  and  strict  observ¬ 
ance  of  metrical  rules.  Browning’s  deliberate  re¬ 
fusal  to  submit  to  such  restraint  long  hindered 
recognition  of  his  genius.  While  this  has  been 
finally  acknowledged,  he  has  had  no  followers.  But 
besides  these  potent  sovereigns  there  have  been  in 
the  Victorian  period  many  excellent  poets  of  lower 
rank.  Swinburne  was  able  to  enrich  English  liter¬ 
ature  with  imitations  of  Greek  models,  as  well  as 
with  original  luscious  poetry  in  various  metres. 
Matthew  Arnold,  by  his  closer  adherence  to  clas¬ 
sical  forms  and  style,  confined  his  poetry  to  a  select 
few,  but  by  his  criticism  he  improved  the  tone  of 
prose.  William  Morris  went  back  to  Arthurian 
romances  and  Scandinavian  sagas  for  material, 
which  he  wrought  into  poems  of  striking  beauty. 
The  pessimism  of  the  age  found  poetical  expres¬ 
sion  in  Fitzgerald’s  translations  of  Omar  Khay- 
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yam.  The  century  closed  with  the  advent  of  Kip¬ 
ling,  who  elevated  the  songs  of  the  camp  and 
music-hall  into  thrilling  ballads. 

History. — In  the  large  domain  of  history  much 
has  been  accomplished  in  this  period.  Freeman 
exhibited  at  length  the  Norman  Conquest  of  Eng¬ 
land,  and  made  wide  excursions  into  the  history 
,of  other  countries,  ending  with  an  unfinished  His¬ 
tory  of  Sicily.  Froude  treated  with  similar  ful¬ 
ness,  but  less  exactness,  the  momentous  period  of 
the  English  Reformation,  and  also,  in  slighter 
works,  the  wide  expanse  of  the  British  empire. 
But  Bishop  William  Stubbs  and  Samuel  R.  Gar¬ 
diner  have,  by  faithful  exploration  of  documents, 
given  new  aspect  to  many  portions  of  English  his¬ 
tory.  John  Richard  Green,  in  his  Short  History 
of  the  English  People,  showed  that  interest  could 
be  aroused  by  exhibiting  the  actual  condition  of 
the  people  in  successive  ages,  as  well  as  by  brilliant 
pictures  of  courts  and  battles. 

Essays. — The  quarterly  review  of  the  former 
period  has  given  way  to  the  brisker  monthly  and 
sprightly  weekly  of  the  new  period.  While  the 
Edinburgh  and  Quarterly  still  survive  in  a  green 
old  age,  the  public  attention  has  been  rather  given 
to  such  periodicals  as  Thackeray’s  Cornhill  and 
Dickens’  Household  Words.  To  these  succeeded 
Macmillan’ s  Magazine  and  the  Fortnightly  and 
Contemporary  reviews.  In  these  and  similar  peri¬ 
odicals  science  and  philosophy  have  been  popular¬ 
ized.  In  fact,  every  Englishman  who  had  any  mes¬ 
sage  for  immediate  delivery  to  his  countrymen 
found  these  the  popular  medium.  Macaulay  had 
taught  the  writers  to  give  point  and  emphasis  to 
their  writings.  Yet  there  were  others,  as  Ruskin, 
who  used  a  grand,  impassioned  prose  style  and 
secured  attention  from  an  ever-widening  circle  of 
readers. 

Novels. — But  the  predominating  feature  of  later 
literature  has  been  the  novel.  Even  in  its  best 
form  it  has  never  been  recognized  as  belonging  to 
the  highest  class  of  literature.  But  its  universal 
acceptance  has  caused  moralists  and  others  who 
have  wished  to  impress  the  public  to  resort  to  this 
device.  Hence  all  religious  and  social,  and  even 
scientific,  problems  have  been  presented  to  the  peo¬ 
ple  in  this  guise.  But  the  true  domain  of  the  novel 
is  in  the  artistic  presentation  of  life  and  character. 
To  this  period  belong  the  novels  of  George  Eliot 
and  Charlotte  Bronte,  attesting  the  advance  of 
women  in  the  realm  of  literature.  Here  also  be¬ 
long  many  of  the  novels  of  Dickens  and  Thack¬ 
eray,  whose  careers  began  earlier  and  were,  there¬ 
fore,  treated  in  the  previous  chapter.  Anthony 
Trollope  was  a  prolific  and  popular  novelist,  but 


his  vogue  seems  to  have  ceased.  He  treated  only 
the  well-to-do  class,  without  entering  deeply  into 
their  characters.  In  the  new  field  of  the  short 
story  no  writer  had  greater  success  than  Kipling,, 
who  revealed  the  artistic  value  of  Tommy  Atkins, 
as  well  as  the  many-colored  life  of  India. 

Tennyson. — The  most  completely  representative 
poet  of  the  Victorian  era  is  Alfred  Tennyson 
(1809-1892),  who  from  1851  was  poet  laureate  of 
England,  and  from  1884  was  Baron  Tennyson  of 
Aldworth  and  Farringford.  He  was  born  at  Som- 
ersby,  in  Lincolnshire,  where  his  father  was  rector 
of  a  church.  His  genius  found  early  expression,, 
and  in  1826,  with  his  brother  Charles,  he  pub¬ 
lished  Poems  by  Two  Brothers.  Alfred  was  edu¬ 
cated  at  Trinity  College,  Cambridge,  where  he  be¬ 
longed  to  the  literary  coterie  called  “The  Twelve- 
Apostles.”  His  most  intimate  friend,  Arthur 
Henry  Hallam,  son  of  the  historian,  was  also  a 
member.  In  1829  his  poem  Timbuctoo  won  the 
chancellor’s  medal,  but  was  afterward  disregarded 
by  its  author.  He  left  the  University  without  tak¬ 
ing  a  degree.  His  Poems  Chiefly  Lyrical  (1830) 
was  a  volume  of  promise,  but  the  small  one  which, 
next  followed  showed  decided  progress.  It  con¬ 
tained  The  Lady  of  Shalott,  Oenone,  The  Lotos- 
Eaters,  The  Palace  of  Art,  as  well  as  scenes  of 
distinctly  English  life,  The  Miller’s  Daughter,  The 
May  Queen,  and  New  Year’s  Eve.  These  were 
marked  with  sweetness  and  a  refined  musical  taste, 
and  showed  intimate  acquaintance  with  ancient 
Greek  poetry,  as  well  as  with  the  Arthurian  legend, 
for  which  he  was  ultimately  to  do  so  much. 

In  1832  his  gifted  friend  Hallam  died  sud¬ 
denly  at  Vienna.  This  affliction  weighed  heavily 
on  the  poet’s  spirit  for  years,  during  which  he 
pondered  on  the  mysteries  of  life  and  death,  and 
from  time  to  time  gave  utterance  to  his  musings. 
in  elegies  which,  when  collected,  form  the  noble 
monument  In  Memoriam  (1859).  Its  stanza  of 
four  lines  had  seldom  been  used  before,  but  it  now 
is  recognized  as  the  most  appropriate  vehicle  for 
solemn  meditations.  The  poem  expresses  not  only 
natural  impassioned  grief  for  a  departed  friend, 
but  enters  deeply  into  the  problems  of  immortality 
and  Christian  faith.  It  is  an  artistic,  chastened 
expression  of  the  longings  and  wrestlings  of  the 
human  soul. 

Before  this  grand  poem  was  allowed  to  appear 
Tennyson  had  published  others  in  1842.  Among: 
them  were  Ulysses,  showing  continued  study  of 
Greek;  Morte  d’ Arthur,  a  versification  of  Sir 
Thomas  Malory  and  foretaste  of  the  later  idylls; 
Jjocksley  Hall,  a  gloomy,  almost  pessimistic  ex¬ 
pression  of  the  problems  of  the  age;  The  Two 
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Yoices ,  which  gave  the  answer  to  skepticism.  It 
was  these  that  first  gave,  even  to  clear-sighted 
critics,  assurance  of  Tennyson’s  superiority  among 
many  aspirants.  The  Princess  (1847)  was  his 
first  long  poem  in  blank  verse.  The  outline  of  the 
story  seemed  almost  a  burlesque.  A  king’s  daugh¬ 
ter  sought  to  emancipate  her  sex  from  man’s  con¬ 
trol  by  founding  for  them  a  separate  women’s 
■college,  from  which  men  were  to  be  excluded;  yet 
even  within  these  guarded  precincts  love  finds  its 
way,  and  the  heroine  herself  yields  to  the  wooing 
•of  a  chivalrous,  dreamy  prince.  But  the  story  is 
told  so  charmingly  and  is  interspersed  with  such 
•delightful  songs  that  it  was  received  with  universal 
favor. 

In  the  same  year  that  he  received  the  laureate- 
ship,  Tennyson  was  married  to  Miss  Emily  Sell- 
wood,  who  was  admirably  adapted  to  be  a  poet’s 
wife.  In  1852  Tennyson  gave  noble  utterance  to 
England’s  mingled  grief  and  glory  in  the  stately 
Ode  on  the  Death  of  the  Duke  of  Wellington. 
'Two  years  later  his  Charge  of  the  Light  Brigade 
was  a  forceful  tribute  to  the  private  soldier.  Maud 
(1854)  was  a  lyrical  monologue,  a  remarkable 
•expression  of  the  power  of  pure  love  to  redeem 
man  even  from  madness  and  misanthropy. 

In  1859  The  Idylls  of  the  King  began  to  appear. 
When  completed,  in  1885,  the  epic  was  found  to 
■consist  of  twelve  idylls  in  harmonious  blank  verse, 
each  relating  an  incident  in  the  story  of  King 
Arthur.  While  founded  on  Sir  Thomas  Malory’s 
prose  story,  it  does  not  strictly  adhere  to  the  legend 
as  then  related,  and  in  spirit  it  often  departs 
widely  from  the  original,  transferring  to  barbarous 
Britain  the  sentiments  of  the  nineteenth  century. 
Tennyson,  in  fact,  often  had  in  view  the  Prince 
Consort  Albert  when  describing  King  Arthur. 
The  poems  are  romantic  tales  of  court  and  field, 
of  love  and  knight-errantry,  with  underlying 
■ethical  motive. 

At  various  intervals  other  poems  appeared,  some 
in  blank  verse,  as  Enoch  Arden  (1864),  in  which 
an  English  wife,  supposing  her  sailor  husband  lost 
at  sea,  is  wedded  to  another,  and  the  rightful  hus¬ 
band  returns  after  some  years,  but  shrinks  from 
disturbing  her  domestic  peace ;  others  were  Ballads 
(1880),  vigorous  or  tender;  and  others  new  ver¬ 
sions  of  Greek  story,  such  as  Tiresias  (1885)  and 
Demeter  (1889).  Locksley  Hall  Sixty  Years 
After  (1886)  preserves  the  pensive  metre  of  its 
namesake,  but  is  more  hopeful  in  its  outlook.  To 
the  end  of  his  long  life  the  poet  continued  to 
polish  and  improve  the  poems  he  thought  worth 
preserving.  He  was  always  minutely  careful  in 
his  choice  of  words  as  he  had  been  in  choice  of 


metres.  In  a  few  instances  he  showed  power  to 
use  the  dialect  of  his  native  Lincolnshire  to  give 
lively  expression  to  the  character  of  the  northern 
farmer.  His  last  poem,  Crossing  the  Bar,  ex¬ 
pressed  in  modest  tone  his  Christian  confidence  in 
death.  The  Death  of  Oenone  was  published  post¬ 
humously.  The  title  of  nobility  which  he  accepted 
in  1884  he  had  previously  declined. 

Tennyson,  even  beyond  Shelley  and  Keats,  was 
the  master  of  a  sweet  musical  style.  He  varied  his 
metres  to  suit  the  sentiment  or  subject  of  his 
pieces.  His  brief  lyrics  are  among  the  most  per¬ 
fect  in  all  literature.  His  power  of  expressing  the 
most  delicate  emotions  of  the  heart  is  unsurpassed. 
His  love  of  external  nature  is  testified  by  his 
minutely  exact  description  of  its  phases  and  phe¬ 
nomena.  Many  poems  express  the  feelings  of  per¬ 
sons  of  different  classes,  from  the  child  to  the 
warrior  or  philosopher.  Other  poems  recognize 
the  scientific  discoveries  and  the  philosophic  prob¬ 
lems  of  the  age  and  use  them  for  poetic  purposes. 
Tennyson’s  poems  teach  pure  love,  steadfast 
patriotism,  self-control,  belief  in  immortality,  the 
sense  of  the  Divine  presence  and  faith  in  Divine 
goodness.  Although  he  wrote  poems  of  doubt  and 
spiritual  conflict  expressing  the  wavering  spirit  of 
the  age,  he  added  to  them  poems  of  hope  and 
assurance,  evincing  his  final  convictions.  He  was 
a  clear-voiced  prophet,  not  of  lamentation  or  fierce 
denunciation,  but  of  faith,  hope  and  love,  and  of 
the  triumph  of  the  Kingdom  of  God. 

ULYSSES. 

It  little  profits  that  an  idle  king, 

By  this  still  hearth,  among  these  barren  crags, 
Match’d  with  an  aged  wife,  I  mete  and  dole 
Unequal  laws  unto  a  savage  race, 

That  hoard,  and  sleep,  and  feed,  and  know  not  me. 

I  cannot  rest  from  travel:  I  will  drink 
Life  to  the  lees:  all  times  I  have  enjoy’d 
Greatly,  have  suffer’d  greatly,  both  with  those 
That  loved  me,  and  alone;  on  shore,  and  when 
Thro’  scudding  drifts  the  rainy  Hyades 
Vext  the  dim  sea:  I  am  become  a  name; 

For  always  roaming  with  a  hungry  heart 
Much  have  I  seen  and  known;  cities  of  men 
And  manners,  climates,  councils,  governments, 
Myself  not  least,  but  honour’d  of  them  all; 

And  drunk  delight  of  battle  with  my  peers, 

Far  on  the  ringing  plains  of  windy  Troy. 

I  am  a  part  of  all  that  I  have  met; 

Yet  all  experience  is  an  arch  wherethro’ 

Gleams  that  untravell’d  world,  whose  margin  fades 
For  ever  and  for  ever  when  I  move. 

How  dull  it  is  to  pause,  to  make  an  end, 

To  rust  unburnish’d,  not  to  shine  in  use! 

As  tho’  to  breathe  were  life.  Life  piled  on  life 
Were  all  too  little,  and  of  one  to  me 
Little  remains:  hut  every  hour  is  saved 
From  that  eternal  silence,  something  more. 
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A  bringer  of  new  things;  and  vile  it  were 
For  some  three  suns  to  store  and  hoard  myself, 

And  this  gray  spirit  yearning  in  desire 
To  follow  knowledge  like  a  sinking  star. 

Beyond  the  utmost  bound  of  human  thought. 

This  is  my  son,  mine  own  Telemachus, 

To  whom  I  leave  the  sceptre  and  the  isle — 
Well-loved  of  me,  discerning  to  fulfil 
This  labour,  by  slow  prudence  to  make  mild 
A  rugged  people,  and  thro’  soft  degrees 
Subdue  them  to  the  useful  and  the  good. 

Most  blameless  is  he,  centred  in  the  sphere 
Of  common  duties,  decent  not  to  fail 
In  offices  of  tenderness,  and  pay 
Meet  adoration  to  my  household  gods, 

When  I  am  gone.  He  works  his  work,  I  mine. 

There  lies  the  port;  the  vessel  puffs  her  sail: 

There  gloom  the  dark,  broad  seas.  My  mariners, 
Souls  that  have  toil’d,  and  wrought,  and  thought  with 
me — 

That  ever  with  a  frolic  welcome  took 

The  thunder  and  the  sunshine,  and  opposed 

Free  hearts,  free  foreheads — you  and  I  are  old; 

Old  age  hath  yet  his  honour  and  his  toil; 

Death  closes  all:  but  something  ere  the  end, 

Some  work  of  noble  note,  may  yet  be  done, 

Not  unbecoming  men  that  strove  with  Gods. 

The  lights  begin  to  twinkle  from  the  rocks: 

The  long  day  wanes:  the  slow  moon  climbs:  the  deep 
Moans  round  with  many  voices.  Come,  my  friends, 
’T'is  not  too  late  to  seek  a  newer  world. 

Push  off,  and  sitting  well  in  order  smite 
The  sounding  furrows;  for  my  purpose  holds 
To  sail  beyond  the  sunset,  and  the  baths 
Of  all  the  western  stars,  until  I  die. 

It  may  be  that  the  gulfs  will  wash  us  down: 

It  may  be  we  shall  touch  the  Happy  Isles, 

And  see  the  great  Achilles,  whom  we  knew. 

Tho’  much  is  taken,  much  abides;  and  tho’ 

We  are  not  now  that  strength  which  in  old  days 
Moved  earth  and  heaven;  that  which  we  are,  we  are; 
One  equal  temper  of  heroic  hearts, 

Made  weak  by  time  and  fate,  but  strong  in  will 
To  strive,  to  seek,  to  find,  and  not  to  yield. 
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Sunset  and  evening  star, 

And  one  clear  call  for  me! 

And  may  there  be  no  moaning  of  the  bar, 

When  I  put  out  to  sea, 

-  But  such  a  tide  as  moving  seems  asleep, 

Too  full  for  sound  and  foam, 

When  that  which  drew  from  out  the  boundless  deep 
Turns  again  home. 

Twilight  and  evening  bell, 

And  after  that  the  dark! 

And  may  there  be  no  sadness  of  farewell. 

When  I  embark; 

For  tho’  from  out  our  bourne  of  Time  and  Place 
The  flood  may  bear  me  far, 

I  hope  to  see  my  Pilot  face  to  face 
When  I  have  crost  the  bar. 


Mrs.  E.  B.  Browning. — The  most  eminent  Eng¬ 
lish  poet  of  her  sex  was  Elizabeth  Barrett,  who, 
by  marriage  to  Robert  Browning,  became  known 
as  Mrs.  Browning  (1809-1861).  Her  constitution 
was  extremely  delicate,  her  body  very  frail,  her 
countenance  expressive,  her  mind  peculiarly  sen¬ 
sitive.  Her  father,  a  country  gentleman,  encour-/ 
aged  her  study  of  literature  and.  the  arts.  Under 
a  blind  tutor  named  Boyd  she  became  a  proficient? 
Grecian  scholar  and  at  an  early  age  translated  into 
English  verse  the  Prometheus  of  hEschylus.  A  more 
original  work  was  The  Drama  of  Exile,  suggested 
by  Milton.  Her  weak  health  compelled  a  seclusion, 
relieved  only  by  the  companionship  of  books.  Still 
more  was  this  the  case  when  her  life  was  endangered 
by  the  bursting  of  a  blood-vessel.  To  recruit  her 
strength  she  had  been  taken  to  Torquay,  and  there 
Avas  plunged  in  fresh  anguish  by  the  drowning  of 
her  favorite  brother.  Henceforth  she  seemed  des¬ 
tined  to  an  invalid’s  couch.  During  seven  such 
years  her  only  employment  and  enjoyment  were 
reading  and  writing.  Her  lyrics  show  wonderful 
depth  of  feeling,  and  longer  poems  relate  with 
power  sad  facts  of  human  life.  Deeply  impressed 
with  a  report  made  by  a  government  commission 
on  the  deplorable  state  of  the  factories,  she  ap¬ 
pealed  to  her  countrymen  in  The  Cry  of  the  Chil¬ 
dren,  Suffering  in  any  form  enlisted  her  profound 
sympathy.  Such  intense  feeling  run»  through  her 
lament  on  Coivper’s  Grave. 

In  Lady  Geraldine’s  Courtship  Miss  Barrett  had 
made  a  pleasant  incidental  mention  of  Browning7 s 
Bells  and  Pomegranates.  That  poet,  then  without 
fame,  called  to  thank  her  for  her  kind  word,  was 
permitted  to  visit  the  invalid,  and  encouraged  her 
to  hope  for  health.  Their  intimacy  ripened  into 
love,  and  BroAvning  proposed  marriage.  Her 
father  indignantly  forbade  him  the  house.  Yet 
they  met  and  were  married  in  1846,  and  when  she 
could  not  stay  at  her  father’s  house  her  husband 
carried  her  off  to  Italy.  Love  and  change  of 
climate  wrought  Avonders.  Casa  Guidi,  their  home 
at  Florence,  became  the  resort  of  literary  pilgrims. 
Mrs.  BroAvning  wrote  much  and  profited  by  her 
husband’s  criticisms.  Her  pretended  Sonnets  from 
the  Portuguese,  written  without  his  knowledge, 
told  the  idealized  story  of  her  OAvn  rescue  from 
death  by  all-powerful  loAm.  Residence  in  Italy 
gave  her  that  direct  interest  in  the  movement  for 
Italian  independence,  which  inspired  Casa  Guidi 
Windows.  Her  longest  poem,  Aurora  Leigh 
(1856),  has  been  called  a  novel  in  blank  verse.  It 
professes  to  be  an  autobiography  but  does  not  re¬ 
late  her  own  experience.  Its  central  figure  is  a 
cultivated  woman  of  the  nineteenth  century 


FROM  WORDSWORTH'S  DEATH  TO  THE  TWENTIETH  CENTURY. 


1335 


brought  to  face  new  moral  and  social  problems  by 
the  very  fact  of  her  culture.  For  a  while  Mrs. 
Browning’s  admirers  considered  this  the  firm  foun¬ 
dation  of  her  fame,  but  as  time  has  passed  it  has 
fallen  into  neglect  as  a  work  of  but  temporary 
value.  Such  changes  have  taken  place  in  the  whole 
sphere  of  education  and  in  the  condition  of  women 
that  the  subject  has  lost  the  novelty  which  made  it 
immediately  attractive.  Yet  there  are  undeniable 
passages  of  lofty  poetry,  though  too  many  of 
mediocrity.  The  author’s  aim  was  to  teach  that 
true  art  leads  the  soul  to  contemplate  God  as  the 
supreme  artist.  After  fifteen  years  of  happy  mar¬ 
ried  life  Mrs.  Browning  died  at  Florence.  She 
had  lived  to  see  Florence  made,  by  the  statesman¬ 
ship  of  Cavour,  the  capital  of  the  new  kingdom  of 
Italy.  Casa  Guidi  is  marked  by  a  memorial  tablet 
set  up  by  the  grateful  city.  Long  after  her  death 
the  world  has,  by  favor  of  her  son,  been  permitted 
to  enjoy  The  Letters  of  Robert  Browning  and  Miss 
Barrett,  18J/.5-J/.6  (1902).  Though  she  was  once 
thought  decidedly  superior  to  her  husband  in 
poetry,  that  estimation  has  been,  in  many  respects, 
reversed.  Yet  she  holds  an  assured  place  among 
the  great  poets  of  England.  She  had  a  passionate 
sense  of  beauty,  and  the  pathos  of  some  of  her 
poems  is  thrilling. 

Robert  Browning  (1812-1889).  —  Although 
Browning  began  in  early  youth  to  write  poetry 
and  published  at  the  rge  of  twenty,  he  was  late 
in  attaining  general  recognition.  But  when  that 
recognition  came,  it  came  with  a  rush.  His  poetry 
became  a  subject  of  party  strife ;  it  led  to  the  for¬ 
mation  of  societies  for  its  study  and  interpreta¬ 
tion.  The  study  became  a  cult.  Browning  lived 
long  enough  to  enjoy  this  curious  popularity,  but 
he  was  not  moved  by  it  from  his  predetermined 
course.  He  mingled  in  society  on  equal  terms 
with  others,  appearing  only  as  a  private  gentle¬ 
man. 

He  was  born  in  a  suburb  of  London,  and  was 
taught  privately,  being  excluded  from  the  univer¬ 
sities  because  he  was  a  Dissenter.  Yet  his  scholar¬ 
ship  was  sound  and  thorough.  In  his  boyish  poetic 
attempts  he  first  followed  Byron,  then  Shelley  and 
Keats.  After  much  ambitious  planning,  which 
resulted  in  little  accomplishment,  he  published 
i  anonymously  Pauline  (1833),  which  is  a  morbid 
‘confession  of  sin.  It  received  scant  attention  ex¬ 
cept  from  D.  G.  Rossetti  and  J.  S.  Mill. 

Browning  went  abroad  and  spent  a  long  time 
in  Italy,  studying  its  literature.  On  his  return 
he  published  Paracelsus  (1835),  an  attempt  to 
explain  the  character  of  that  strange  mixture  of 
scientist  and  charlatan.  Browning  always  had  a 


fondness  for  the  theatre  and  prepared  the  tragedy 
of  Strafford  for  the  stage  in  1837.  Macready,  who 
enacted  the  title  role,  had  assisted  in  the  work. 
Its  success  was  enough  to  induce  the  author,  to 
present,  later,  A  Blot  in  the  Scutcheon  (1843) 
and  Colombe’s  Birthday  (1852).  They  had  good 
characters  and  eloquent  speeches,  but  there  was 
perhaps  a  deficiency  of  action.  Other  dramatic 
poems  were  never  put  to  the  test  of  the  stage; 
Pippa  Passes  (1841),  however,  has  always  been  a 
favorite  with  Browning’s  admirers;  King  Victor 
and  King  Charles  (1842)  and  The  Return  of  the 
Druses  (1843)  are  powerful  as  poems  and  have 
high  dramatic  qualities.  But  the  poem  Sordello 
(1840),  treating  of  an  obscure  troubadour,  was 
generally  condemned  as  too  difficult  to  understand. 
It  would  require,  first,  a  mastery  of  the  history  of 
Italy  in  the  Middle  Ages.  An  outcry  was  raised 
against  Browning  for  his  intentional  obscurity. 
Yet  his  next  publication.  Dramatic  Lyrics  (1842), 
contained  many  pieces  which  at  once  captivated 
the  public  and  have  since  remained  favorites  for 
school  recitations.  How  They  Brought  the  Good 
News  from  Ghent  to  Aix,  An  Incident  of  the 
French  Camp.  Even  more  popular  was  the  legend 
of  The  Pied  Piper  of  Hamelin.  Browning  now 
made  a  collection  of  his  poems  in  Bells  and 
Pomegranates  (1846),  a  title  drawn  from  the 
ornamental  fringe  of  the  Jewish  priests. 

Elizabeth  Barrett,  then  more  favorably  known, 
made  a  happy  allusion  to  this  collection  in  one  of 
her  poems,  and  Mr.  Browning  waited  upon  the 
secluded  invalid  to  thank  her  for  the  notice.  The 
interview  led  to  further  intimacy,  love  and  court¬ 
ship.  When  her  father,  through  mistaken  affec¬ 
tion,  persisted  in  confining  her  to  the  house,  she 
was  persuaded  to  marry  without  his  consent.  The 
two  poets  left  England  and  found  a  congenial 
home  in  Florence,  Italy.  The  wife  gained  health 
and  strength,  and  published  much.  The  husband 
did  apparently  little.  Their  home,  Casa  Guidi, 
became  a  Mecca  for  literary  pilgrims,  who  united 
in  testifying  to  their  charming  hospitality  and 
entertaining  conversation.  Browning’s  poems  of 
this  period  were  gathered  in  Christmas  Eve  and 
Easter  Day  (1850)  and  Men  and  Women  (1855). 

In  1861  Mrs.  Browning  died  and  her  husband 
returned  to  London,  making  it  his  residence  for 
the  rest  of  his  life,  yet  frequently  visiting  Italy. 
In  1869  he  astonished  the  world,  which  had  begun 
to  recognize  his  merit  as  a  poet,  with  his  portent¬ 
ously  long  and  curiously  involved  story  in  blank 
verse,  The  Ring  and  the  Boole.  The  strange  inci¬ 
dent  which  forms  the  foundation  of  the  poem  is 
told  and  retold  many  times.  The  object  is  to 
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show  how  persons  of  different  character  view  what 
they  witness  and  take  part  in,  and  to  exhibit  the 
operation  of  their  minds.  In  two  poems  Brown¬ 
ing  introduced  free  but  masterly  translations  from 
Euripides:  in  Balaustions  Adventure  he  used  the 
Alkestis,  and  in  Aristophanes’  Apology  the  Her- 
akl  es.  Later  he  rendered,  in  a  more  exact  way, 
the  Agamemnon  of  iEschylus.  Such  works,  of 
course,  appeal  only  to  classical  scholars,  and,  in 
fact,  most  of  Browning’s  poems  demand  specially 
trained  intelligence  in  his  readers.  This  fact  is 
the  reason  and  justification  of  the  forming  of  the 
societies  to  study  his  works.  Year  after  year  he 
sent  forth  new  volumes,  attesting  his  wide  range 
of  knowledge  and  his  interest  in  all  manifestations 
of  the  human  soul.  He  delighted  to  explore  men’s 
motives,  to  show  how  much  good  may  still  remain 
in  men  of  evil  lives.  Prince  Hohenstiel-Schwan- 
gau  (1871)  is  considered  to  be  a  study  of  Napo¬ 
leon  III,  just  as  Mr.  Sludge  the  Medium  was  of 
the  spiritualist  Hume  who  mystified  the  citizens 
of  London  and  St.  Petersburg.  In  several  of  his 
poems  forgotten  celebrities  were  called  back  from 
oblivion.  When  the}r  came  he  was  not  content  to 
show  the  external  figure,  but  must  reveal  the 
hidden  springs  of  their  actions.  Such  poetry  is 
not  intended  merely  to  give  pleasure;  it  is  to 
arouse  the  soul,  to  train  it  to  see  worlds  not  here¬ 
tofore  realized,  to  exert  its  own  unimagined  poten¬ 
cies.  Browning  died  at  Venice,  during  a'  summer 
visit.  He  was  buried  in  Westminster  Abbey  with 
manifestation  of  the  English  people’s  grief. 

Browning  had  continued  to  write  till  the  very 
end  of  his  long  life,  and  his  wonderful  intellectual 
and  imaginative  powder  seemed  in  no  way  abated. 
His  fame  appears  still  to  increase,  as  readers  have 
become  assured  that  the  effort  of  study  will  be 
abundantly  repaid  by  enlargement  of  the  powers 
of  the  soul.  Browning’s  faults  are  on  the  surface 
— his  abrupt,  spasmodic  style  which  often  seems  to 
come  from  a  conflict  between  two  or  more  modes 
of  thought  or  expression.  Yet  when  he  chooses, 
none  can  be  more  musical  or  clearer  than  Brown¬ 
ing.  He  is  also  a  most  suggestive  poet.  With  a 
word  or  two  he  can  touch  the  heart  or  enlighten 
the  intellect.  Impressive  pictures  start  from  his 
verse  as  if  by  a  musician’s  wand.  Again  he  draws 
illustrations  from  afar,  making  the  whole  world, 
past  and  present,  tributary  to  his  genius.  His 
wide  sympathy  and  keen  insight  made  him  a 
cosmopolitan,  while  his  interest  in  each  individual 
enabled  him  to  reproduce  race,  epoch,  caste,  sect 
and  eccentricity  with  unfailing  fidelity.  Yet  he 
did  not  exhibit  full  dramatic  power;  he  used, 
rather,  the  dramatic  monologue,  which  omits  the 


necessary  action.  To  be  fully  understood  and  en¬ 
joyed  he  must  be  read  not  in  snatches,  but  in  all 
his  fulness  and  waywardness.  He  will  be  found 
to  possess  a  masculine  optimism,  not  to  be  daunted 
with  spectres  and  portents  of  evil. 

THE  LOST  LEADER. 

Just  for  a  handful  of  silver  he  left  us, 

Just  for  a  riband  to  stick  in  his  coat — 

Found  the  one  gift  of  which  fortune  bereft  us, 

Lost  all  the  others  she  lets  us  devote; 

They,  with  the  gold  to  give,  doled  him  out  silver. 

So  much  was  theirs  who  so  little  allowed: 

How  all  our  copper  had  gone  for  his  service! 

Rags — were  they  purple,  his  heart  had  been  proud! 
We  that  had  loved  him  so,  followed  him,  honoured 
him, 

Lived  in  his  mild  and  magnificent  eye, 

Learned  his  great  language,  caught  his  clear  accents, 
Made  him  our  pattern  to  live  and  to  die! 
Shakespeare  was  of  us,  Milton  was  for  us. 

Burns,  Shelley,  were  with  us — they  watch  from  their 
graves! 

He  alone  breaks  from  the  van  and  the  freemen, 

— He  alone  sinks  to  the  rear  and  the  slaves! 

We  shall  march  prospering — not  thro’  his  presence; 

Songs  may  inspirit  us — not  from  his  lyre; 

Deeds  will  be  done — while  he  boasts  his  quiescence, 
Still  bidding  crouch  whom  the  rest  bade  aspire. 
Blot  out  his  name,  then,  record  one  lost  soul  more, 
One  task  more  declined,  one  more  footpath  untrod. 
One  more  devil’s-triumph  and  sorrow  for  angels. 

One  wrong  more  to  man,  one  more  insult  to  God! 
Life’s  night  begins:  let  him  never  come  back  to  us! 

There  will  be  doubt,  hesitation  and  pain. 

Forced  praise  on  our  part — the  glimmer  of  twilight, 
Never  glad  confident  morning  again! 

Best  fight  on  well,  for  we  taught  him— strike  gallantly, 
Menace  our  heart  ere  we  master  his  own; 

Then  let  him  receive  the  new  knowledge  and  "wait  us. 
Pardoned  in  heaven,  the  first  by  the  throne! 

EPILOGUE  TO  ASOLANDO. 

(Browning’s  last  writing.) 

At  the  midnight  in  the  silence  of  the  sleep-time, 
When  you  set  your  fancies  free. 

Will  they  pass  to  where — by  death,  fools  think,  im¬ 
prisoned — 

Low  he  lies  who  once  so  loved  you,  whom  you  loved  so, 
— Pity  me? 

Oh  to  love  so,  be  so  loved,  yet  so  mistaken! 

What  had  I  on  earth  to  do 
With  the  slothful,  with  the  mawkish,  the  unmanly? 
Like  the  aimless,  helpless,  hopeless  did  I  drivel 
— Being— who? 

One  who  never  turned  his  back,  but  marched  breast 
forward, 

Never  doubted  clouds  would  break, 

Never  dreamed,  though  right  were  worsted,  -wrong 
would  triumph, 

Held  we  fall  to  rise,  are  baffled  to  fight  better, 

Sleep  to  wake. 

No,  at  noonday  in  the  bustle  of  man’s  work-time 
Greet  the  unseen  with  a  cheer! 

Bid  him  forward,  breast  and  back  as  either  should  be. 
“Strive  and  thrive!”  cry  “Speed— fight  on,  fare  ever 
There  as  here!” 


FROM  WORDSWORTH’S  DEATH  TO  THE  TWENTIETH  CENTURY. 


1337 


Swinburne. — Among  the  chief  singers  of  the 
Victorian  choir,  Algernon  Charles  Swinburne  early 
won  a  prominent  place.  He  was  born  in  1837 
near  Henley  on  the  Thames,  his  father  being  an 
admiral  and  his  mother  a  daughter  of  the  Earl 
of  Ashburnham.  He  was  well  educated,  partly 
in  France  and  partly  at  Oxford,  but  did  not  grad¬ 
uate.  After  a  sojourn  in  Italy  he  settled  in  Lon¬ 
don  and  published  some  dramas,  among  which 
Atlanta  in  Calydon  (1864)  especially  attracted  at¬ 
tention  as  a  successful  imitation  of  Greek  tragedy. 
Chastelard  (I860)  is  founded  on  the  story  of  a 
page  of  Mary  Queen  of  Scots.  In  1866  he  pub¬ 
lished  Poems  and  Ballads,  which  first  exhibited,  his 
wonderful  mastery  of  the  English  language,  en¬ 
abling  him  to  draw  from  it  most  exquisite  music. 
But  some  of  the  poems  shocked  readers  by  their 
sensuality  and  roused  loud  protests.  His  later 
poems  were  equally  musical  and  more  free  from 
reproach  on  moral  grounds.  Although  of  aristo¬ 
cratic  birth,  Swinburne  is  a  radical  democrat  and 
showed  much  interest  in  the  republican  move¬ 
ments  in  France  and  Italy.  His  Songs  Before 
Sunrise  were  dedicated  to  Mazzini.  In  the  Songs 
of  Two  Nations  the  “Song  of  Italy”  is  conspicuous. 
His  dramatic  tendency  appears  in  Tristram  of 
Lyonesse,  a  rhymed  narrative.  From  Sir  Thomas 
Malory  he  drew  The  Tale  of  Balen,  which  was  later 
also  used  by  Tennyson  in  one  of  his  idylls.  Swin¬ 
burne  returned  to  the  story  of  Mary  Queen  of 
Scots  in  his  dramas  Bothwell  and  Mary  Stuart.  In 
all  of  them  he  condemns  the  unfortunate  queen  as 
a  wanton.  Besides  his  poetical  and  dramatic  work, 
Swinburne  has  written  critical,  biographical  and 
controversial  essays.  He  has  discussed  the  Eliza¬ 
bethan  dramatists  and  later  English  poets,  show¬ 
ing  keen  insight  and  often  extravagant  admiration. 
But  his  fame  rests  on  his  surprising  development 
of  the  musical  capacity  of  the  English  language. 

Sir  Edwin  Arnold. — The  Light  of  Asia .  a  poet¬ 
ical  exposition  of  the  principles  of  Buddhism  and 
the  story  of  its  founder,  gave  Edwin  Arnold  (1832- 
1904)  sudden  but  hardly  lasting  fame.  He  was 
born  in  Sussex,  England,  and  after  graduating  at 
Oxford  engaged  in  teaching.  As  principal  of  a 
Sanskrit  college  at  Poonah,  India,  from  1857  to 
1861,  he  acquired  that  special  familiarity  with  the 
religions  of  Asia  which  is  displayed  in  his  later 
work.  Returning  to  England  for  a  vacation,  chance 
led  him  to  an  editorial  position  on  the  London 
Telegraph.  His  first  poetical  work  consisted  in 
translations  from  Greek  and  Sanskrit.  In  1879  he 
issued  his  paraphrase  of  the  life  and  teachings  of 
Buddha.  English  readers  were  captivated  by  its 
brilliant  local  color,  its  gorgeous  imagery  and  its 


striking  resemblance  to  the  Christian  Gospels.  But 
Arnold’s  purpose  was  not  yet  accomplished.  He 
wished  to  make  known  other  great  religious  sys¬ 
tems.  Indian  Idylls  (1881),  taken  from  the  Hin¬ 
du  epic,  Mahabharata ,  revealed  the  Brahmin  faith ; 
Pearls  of  the  Faith,  or  Islam's  Rosary  (1883),  was 
an  exposition  of  Mohammedanism;  Sadi  in  thi 
Garden,  or  the  Book  of  Love  (1888),  is  a  trans¬ 
lation  from  the  great  Persian  poet,  Sadi.  Finally, 
the  story  of  Jesus  was  told  in  a  similar  way  in 
The  Light  of  the  World  (1892). 

Hone  of  these  later  works  attained  the  success 
of  that  on  Buddha.  They  seemed  even  to  dimin¬ 
ish  its  effect.  Arnold’s  visit  to  Japan  in  1892  fur¬ 
nished  material  for  his  prose  work,  Japonica,  and 
led  to  his  marriage  with  a  Japanese  lady.  His 
former  wife  was  an  American.  Arnold  was  a  ver¬ 
satile  journalist,  and  gratified  the  public  with  de¬ 
scriptions  of  strange  lands  and  peoples.  His 
friendly  exposition  of  Asiatic  religions  brought 
him  high  honors  from  the  King  of  Siam,  the  Sul¬ 
tan  of  Turkey,  the  Shah  of  Persia  and  the  Em¬ 
peror  of  Japan.  Queen  Victoria  also,  in  1888, 
created  him  Knight  Commander  of  the  Indian 
Empire.  Arnold’s  works  have  done  much  to  en¬ 
lighten  the  adherents  of  various  religions,  and  bet¬ 
ter  acquaint  them  with  each  other’s  views.  His 
poetry  is  picturesque  and  the  metre  pleasant,  but 
the  embellishment  too  lavish  to  suit  the  Western 
mind. 

Fitzgerald. — In  1859  was  published  a  remark¬ 
able  English  translation  of  a  Persian  astronomer- 
poet  of  the  twelfth  century.  Copies  lay  neglected 
at  the  bookseller’s  till  the  price  was  reduced  to  a 
penny.  Then  its  merit  was  accidentally  discovered, 
and  gradually  its  fame  arose,  for  the  musings  of 
the  forgotten  Persian  were  found  to  be  adequate 
expression  of  the  thoughts  of  thousands  of  English- 
speaking  people.  The  Persian  poet  was  Omar 
Khayyam,  who  had  reformed  the  Mohammedan 
calendar,  and  his  poems  were  called  Rubaiyat  or 
Quatrains.  The  translator  was  Edward  Fitzgerald 
(1809-1883),  an  eccentric  friend  of  Tennyson.  He 
was  born  near  Woodbridge,  in  Suffolk,  but  was  of 
Irish  descent,  being  the  son  of  John  Purcell,  who 
took  the  name  Fitzgerald  in  1818  on  the  death  of 
his  wife’s  father.  He  graduated  at  Cambridge 
University,  and  spent  his  life  at  or  near  his  native 
place.  Though  a  wealthy  gentleman  and  scholar, 
he  disliked  the  conventions  of  society,  and  amused 
himself  with  boating  and  yachting.  His  bachelor 
home  was  in  a  cottage  at  the  park  gates  of  Boulge 
Hall,  where  his  family  resided.  His  usual  com¬ 
panions  were  the  boatmen  of  the  village,  yet  with 
scholarly  friends  he  held  pleasant  intercourse.  He 
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became  intimate  with  the  Quaker  poet,  Bernard 
Barton,  and,  after  Barton’s  death,  married  his 
daughter  Lucy.  But  their  habits  were  so  dis¬ 
similar  that  they  soon  parted. 

Fitzgerald’s  first  publication  was  The  Life  and 
Letters  of  Bernard  Barton.  In  1851  he  issued 
Euphranor,  a  quaint  dialogue  on  youth.  Prof.  E. 
B.  Cowell,  of  Oxford,  induced  him  to  take  up  the 
_  study  of  Spanish,  which  resulted  in  his  publishing 
Six  Dramas  of  Calderon  (1853).  The  translation 
was  intentionally  free,  but  the  reviewers  criticised 
it  so  severely  that  he  withheld  from  the  press  other 
dramas  which  he  had  prepared.  Cowell  called  his 
attention  to  Persian  poetry  and  assisted  him  in 
his  study  of  it.  The  translation  of  Omar  Khay¬ 
yam  was  made  in  the  peculiar  metre  of  the  original. 
When  the  quatrains  began  to  attract  notice,  Fitz¬ 
gerald  went  over  his  work  again,  revising,  enlarg¬ 
ing  and  adding  freely  similar  thoughts  in  the  same 
metre.  Four  versions  were  thus  prepared,  the  first 
and  the  last  being  considered  the  best.  From  Per¬ 
sian  the  scholarly  recluse  passed  on  to  Greek,  and 
prepared  with  his  customary  freedom  translations 
of  the  Agamemnon  of  iEschylus,  and  of  the 
(E dipus  Tyr annus  of  Sophocles.  But  the  com¬ 
ments  of  captious  critics  on  the  former  again 
caused  him  to  withhold  the  latter.  Tennyson  had 
dedicated  to  his  old  friend  his  Tiresias,  but  Fitz- 
»  gerald  died  on  the  eve  of  its  publication,  and  Ten- 
.  nyson  added  a  pathetic  epilogue. 

The  Rubaiyat  of  Omar  Khayyam  has  been  inter¬ 
preted  by  European  as  well  as  Mohammedan  edi¬ 
tors  as  having  a  mystic  significance,  in  which,  for 
instance,  wine  represents  faith.  But  Fitzgerald 
rejected  all  such  sophistry  and  took  the  whole  poem 
in  its  plain  sense,  as  a  forcible  expression  of  pessi¬ 
mism.  The  philosopher  who  has  studied  the  vari¬ 
ous  creeds  and  systems  of  his  predecessors  finds 
them  all  unsatisfactory  in  solving  the  riddle  of 
life.  He  therefore  falls  back  on  present  enjoy¬ 
ment  as  a  sufficient  practical  guide.  To  such  a 
solution  many  thoughtful  minds  of  the  century 
were  tending  when  Fitzgerald’s  poem  appeared, 
and  it  was  accepted  as  a  beautiful  and,  even  though 
sensual,  not  immoral  conclusion  of  the  matter. 

George  Eliot  (1819-1880). — Under  this  mascu¬ 
line  pen-name  a  woman  won  remarkable  fame  as 
a  novelist.  She  was  bom  Mary  Ann  Evans,  at 
Nuneaton,  in  Warwickshire,  where  her  father  was 
a  land-agent  and  surveyor.  The  youngest  of  five 
children,  she  was  educated  far  beyond  what  was 
usual  with  girls.  Her  early  life  was  among  strictly 
religious  people,  but  after  her  mother’s  death,  hav¬ 
ing  removed  with  her  father  to  the  neighborhood 
©f  Coventry,  she  came  into  close  association  with 


the  Brays,  a  family  of  intellectual  free-thinkers. 
Through  their  influence  she  gave  up  the  Calvin- 
istic  theology  which  she  had  been  taught,  and 
eventually  all  distinctive  Christianity,  yet  retain¬ 
ing  her  high  respect  for  all  sincere  religious  be¬ 
lief.  Her  first  publication  was  a  translation  of 
Strauss’  Life  of  Jesus  (1846),  which  had  been  be¬ 
gun  by  one  of  her  new  friends.  In  1849  the  death 
of  her  father,  to  whom  she  had  been  warmly  at¬ 
tached,  overwhelmed  her  with  grief.  But  the 
Brays  took  her  to  the  Continent  and  she  resided 
at  Geneva  for  eight  months.  Her  local  attach¬ 
ments  being  broken,  she  was  induced  to  go  to 
London  to  assist  in  editing  the  Westminster  Re¬ 
view.  For  it  she  wrote  critical,  literary  and  ethical 
essays. 

Close  association  with  men  eminent  for  intel¬ 
lectual  attainments  gave  her  new  life.  Among 
them  was  George  Henry  Lewes  (1817-1879),  who 
held  the  Positivist  philosophy  of  August  Comte. 
Lewes  was  separated  from  his  wife,  who  had  twice 
been  guilty  of  adultery,  but  from  whom  he  could 
not,  by  English  law,  receive  a  divorce  because  he 
had  pardoned  the  first  offence  and  received  her 
back.  Lewes  was  of  decided  literary  and  scien¬ 
tific  tastes  and  had  published  some  novels,  as  well 
as  a  Biographical  History  of  Philosophy.  Miss 
Evans  was  attracted  by  sympathy  in  his  views  and 
charmed  by  his  brilliant  conversation.  Induced 
by  a  recognition  of  mutual  helpfulness,  she  entered 
into  a  life-union  with  him  and  assumed  his  name, 
although  without  legal  or  social  sanction.  Many 
of  her  friends  were  alienated,  but  her  literary  asso¬ 
ciates  approved  her  course.  To  Lewes  she  was  a 
most  faithful  wife  and  to  his  children  a  most  de¬ 
voted  mother.  For  some  time  they  lived  in  Ger¬ 
many,  but  when  they  returned  to  London  their 
house  became  a  favorite  literary  resort. 

Lewes  discovered  his  wife’s  genius  and  found 
its  proper  mode  of  expression  when  he  suggested 
to  her  the  writing  of  fiction,  and  encouraged  her 
in  it.  The  first  attempts  were  Scenes  of  Clerical 
Life,  published  in  Blackwood’s  Magazine  in  1857 
under  the  pseudonym  George  Eliot.  This  name 
was  retained  when  she  published  Adam  Bede 
(1859),  but  the  success  of  that  work  was  so  great 
that  she  disclosed  the  secret.  The  pseudonym, 
however,  was  retained  and  is  still  generally  used 
to  designate  the  author.  Her  stories  were  about 
commonplace  English  people,  whose  characters, 
struggles  and  temptations  she  made  so  vivid  and 
real  as  to  excite  universal  sympathy.  Heretofore 
it  had  only  been  exceptional  cases  of  that  class  that 
were  thought  worthy  of  artistic  treatment,  pro¬ 
ducing  melodramatic  naturalism.  George  Eliot 
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adhered  strictly  to  real  life,  but  she  showed  its 
spiritual  significance. 

Her  intimate  knowledge  of  a  class  of  English 
people  heretofore  unrepresented  in  literature,  the 
sober,  quiet,  religious  middle  class,  remote  from 
the  excitements  of  city,  rather  narrow-minded,  yet 
with  human  passions  and  desires,  and  her  imagina¬ 
tive  power,  enabled  her  to  excite  interest  in  these 
novel  phases  of  character.  The  strictly  religious 
Adam  Bede,  the  carpenter,  was  in  some  respects 
drawn  from  her  own  father,  and  Dinah  Morris, 
the  Quaker  preacher,  from  an  aunt.  In  the  tragic 
story  of  The  Mill  on  the  Floss  (1860)  she  treated 
■more  complex  moral  problems,  arising  from  differ¬ 
ent  dispositions  in  members  of  the  same  family. 
Upright  Tom  Tulliver  misjudges  his  sister  Mag¬ 
gie’s  affectionate  and  imaginative  nature  and  treats 
her  cruelly.  Silas  Marner  (1861)  is  a  story  of  the 
Methodist  revival,  in  which  a  poor,  misanthropic, 
miserly  weaver  is  consoled  for  the  loss  of  his  gold 
by  finding  a  little  girl  at  his  fireside. 

So  far  George  Eliot  had  drawn  only  from  her 
own  actual  experience  of  life,  though  treating  it 
with  new  imaginative  power  as  well  as  loving  sym¬ 
pathy.  Her  confirmed  success  led  her  to  enter  the 
grander  field  of  historic  fiction.  In  Romola 
(1863)  she  essayed  the  difficult  task  of  restoring 
the  life  of  Florence  in  the  fifteenth  century,  the 
age  of  Lorenzo  the  Magnificent  and  the  martyrdom 
o f  the  preaching  friar,  Savonarola.  The  interest 
of  the  story  turns  on  other  characters — the  treach¬ 
erous  Tito  Melema  and  the  aspiring,  unhappy 
Romola.  In  Felix  Holt ,  the  Radical  (1866), 
George  Eliot  returned  to  English  ground,  but  was 
less  successful  in  depicting  political  movement 
than  she  had  been  in  religious.  Middlemarch 
(1872)  is  perhaps  the  greatest  of  her  novels  in 
dealing  with  modern  characters.  The  beautiful, 
noble,  serious  Dorothea  is  married  to  the  artistic, 
trifling  Ladislaw ;  Lydgate,  with  his  great  reform¬ 
atory  ideas,  is  ensnared  by  selfish  Rosamond;  the 
learned  Casaubon  wastes  his  life  in  dreams  about 
his  great  work  never  to  be  done.  Other  life-fail¬ 
ures  are  shown  which  enforce  the  importance  of 
morality  to  success.  Daniel  Deronda  (1876),  the 
last  of  her  novels,  exhibits  a  faultless  hero,  who 
feels  himself  the  bearer  of  a  great  mission,  yet 
does  not  arouse  enthusiasm.  There  is  more  attrac¬ 
tion  in  the  development  of  the  heroine,  Gwendolen. 
The  public  neglected  its  pictures  of  modern  Jews 
and  their  hopes.  George  Eliot’s  last  publication 
was  The  Impressions  of  Theophrastus  Such 
(1878),  a  collection  of  aphorisms  or  moral  reflec¬ 
tions.  Besides  these  prose  works,  she  had  com¬ 
posed  some  poems,  The  Spanish  Gypsy  (1868), 


Agatha  (1869),  and  Jubal  (1876).  But  these, 
though  approved  by  many  critics  as  admirable, 
never  attracted  general  attention.  Mr.  Lewes  died 
in  1878.  In  1880  his  widow  was  married  to  John 
W.  Cross,  but  she  died  before  the  end  of  that  year. 
Mr.  Cross  published  her  biography  in  1884. 

The  early  criticisms  which  George  Eliot  con¬ 
tributed  to  the  Westminster  Review  have  a  double 
interest,  as  they  show  that  she  had  formed  a  dis¬ 
tinct  opinion  about  the  novelist’s  art  before  she 
ever  ventured  into  that  field.  She  suggested  that 
the  full  revelation  of  the  heart,  mind  and  feelings 
of  the  humble  characters  in  Dickens’  stories  would 
be  a  valuable  contribution  to  art,  tending  to 
awaken  social  sympathies.  Something  like  this 
was  the  task  which  she  afterward  set  for  herself, 
and  nobly  did  she  accomplish  it,  not  merely  for  the 
lowly  and  despised,  but  for  the  talented  and  ad¬ 
mired.  It  was  done  with  boundless  sympathy  and 
unfailing  humor.  She  was  a  realist,  not  merely 
depicting  odd  figures  and  reporting  their  speech, 
but  revealing  their  motives  and  laying  bare  their 
hearts. 

Trollope. — Anthony  Trollope  (1815-1882)  was 
perhaps  the  most  prolific  novelist  of  his  time,  yet 
he  was  late  in  beginning  to  write.  His  first  book. 
The  Warden  (1855),  in  which  the  chief  character 
is  a  simple-minded,  conscientious  clergyman,  was 
the  beginning  of  a  series  comprising  Bar  Chester 
Towers,  Doctor  Thorne,  Framley  Parsonage,  The 
Small  House  at  Allington  and  The  Last  Chronicle 
of  Barset.  In  these,  certain  characters  and  whole 
families  appear  again  and  again,  so  that  the  reader 
keeps  watching  for  old  acquaintances  or  their  rela¬ 
tives.  They  all  belong  to  England  of  his  day,  and 
range  from  the  lower  middle  to  the  upper  class, 
including  especially  clergymen  and  their  wives. 
The  stories  contain  the  ordinary  incidents  of  life, 
and  the  conversation  is  sprightly.  In  Phineas 
Finn  and  some  other  books  Trollope  entered  the 
region  of  politics,  giving  sketches  of  Gladstone 
and  Disraeli  under  other  names.  He  wrote  a  few 
books  of  a  different  class,  but  not  successfully. 
He  had  an  official  connection  with  the  Post  Office, 
which,  however,  did  not  occupy  much  of  his  time. 
The  public  were  surprised  to  learn  from  his  Auto¬ 
biography  that  he  did  his  writing  almost  mechan¬ 
ically,  so  man}'-  words  an  hour,  and  were  disposed 
to  underrate  the  value  of  what  they  had  previously 
prized. 

Reade. — Charles  Reade  (1814-1884)  was  born 
at  Speden,  near  Oxford,  graduated  at  that  Uni¬ 
versity  and  was  elected  a  Fellow  of  Magdalen  Col¬ 
lege.  This  gave  him  independence,  so  that  he  was 
slow  in  beginning  to  write.  After  some  unsuc- 
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cessful  attempts  at  drama  he  published,  in  1852, 
Peg  Woffington,  a  brilliant  short  story.  His 
Griffith  Gaunt  is  a  powerful  but  disagreeable  pict¬ 
ure  of  life  in  the  eighteenth  century.  It  Is  Never 
Too  Late  to  Mend  (1856)  is  a  tale  of  his  own 
times,  exposing  the  ill  treatment  of  prisoners  and 
describing  mining  life  in  Australia.  The  Cloister 
and  the  Hearth  (1861),  his  longest  and  greatest 
work,  professes  to  relate  the  story  of  the  father  of 
Erasmus  in  the  fifteenth  century.  Though  he  bor¬ 
rowed  some  from  Erasmus  himself,  he  added 
romance,  passion  and  pathos.  He  used  to  accumu¬ 
late  newspaper  clippings  of  strange  facts  and  inci¬ 
dents,  which  he  arranged  and  indexed  in  huge 
scrap-books,  and  then  drew  from  these  sources 
such  details  as  he  required  for  his  powerful  stories 
of  modern  life.  Yet  it  was  rather  his  own  genius 
than  this  patchwork  that  enabled  him  to  reveal 
the  gloom  of  prisons,  the  horrors  of  mad-houses, 
the  outrages  of  trade-unions  and  the  perils  of  the 
sea.  His  stories  show  him  a  man  of  strong  likes 
and  dislikes.  He  assisted  in  dramatizing  some  of 
his  stories,  and  had  lawsuits  and  newspaper  con¬ 
troversies  about  the  copyrights. 

Collins.  —  Wilkie  Collins  (1824-1889)  was  a 
prominent  member  of  Dickens’  staff  in  the  House¬ 
hold  Words,  and  was  noted  for  his  skill  in  con¬ 
structing  intricate  plots.  The  reader  of  the  serial 
was  kept  in  anxious  suspense  from  week  to  week 
until  the  elaborate  tangle  should  be  unraveled. 
This  sensation  was  especially  produced  by  the 
Woman  in  White  (1860),  in  which  was  presented 
his  most  life-like  character,  the  plausible,  fat 
Italian,  Fosco,  adventurer  and  villain. 

Hughes. — The  most  successful  attempt  at  por¬ 
traying  school-boy  life  is  Tom  Brown’s  School 
Days  (1856),  by  Thomas  Hughes  (1823-1896), 
who  afterward  became  a  member  of  Parliament. 
The  title-page  of  his  book  correctly  describes  him 
as  “an  Old  Boy.”  Throughout  his  life,  devoted  to 
earnest  endeavors  to  benefit  workingmen  and 
others,  he  retained  much  boyishness  of  spirit  and 
interest  in  boys’  affairs.  He  was  really  Tom 
Brown  himself,  while  his  friend,  little  Arthur, 
was  afterward  Dean  Stanley.  The  book  was  a 
tribute  to  Dr.  Arnold  and  his  system  of  education 
at  Rugby.  It  was  followed  by  Tom  Brown  at  Ox¬ 
ford  (1861),  written  with  studious  accuracy,  but 
not  the  native  force  of  the  Rugby  book.  His  other 
books  were  popular  discourses  on  practical  religion. 

Freeman. — The  Victorian  era  was  distinguished 
hy  a  number  of  able  historians  of  widely  different 
types.  With  a  consuming  passion  for  truth  and 
accuracy  even  in  the  minutest  particulars,  Ed¬ 
ward  Augustus  Freeman  (1823-1892)  wrote  dili¬ 


gently  not  only  the  great  histories  which  bring 
him  solid  fame,  but  monographs  and  articles  for 
reviews,  magazines  and  newspapers  on  various  sub¬ 
jects.  Through  them  all  one  spirit  is  easily  traced. 
“History,”  said  he,  “is  past  politics;  politics  is. 
present  history.”  These  two  subjects,  which  he 
pronounced  one  and  the  same,  dominate  nearly  all 
his  writings.  He  was  born  at  Harbourne,  in 
Staffordshire,  and  was  educated  at  Trinity  Col¬ 
lege,  Oxford.  His  earliest  writing  was  on  archi¬ 
tecture,  treating  of  church  restoration  and  the- 
cathedrals  of  England.  But  he  soon  turned  to 
more  important  work  in  his  History  of  the  Sara¬ 
cens.  The  History  of  Federal  Government  was 
suspended  when  only  one  volume  was  completed. 
He  spent  much  time  and  labor  in  ascertaining 
facts  in  early  English  history  and  in  controvert¬ 
ing  the  incorrect  statements  of  others.  His  great¬ 
est  work  is  the  History  of  the  Norman  Conquest 
(6  vols.,  1867-1876),  written  in  a  graphic  style 
and  abounding  in  evidence  of  careful  research. 
But  his  attention  was  confined  to  public  men  and 
leading  events,  to  William  and  Harold  and  the 
battles  between  them;  he  did  not  investigate  the 
actual  condition  of  the  people,  Saxon  and  Nor¬ 
man.  The  characters  are  carefully  portrayed  and 
the  story  is  told  with  animation.  He  insisted  on 
spelling  Anglo-Saxon  names  in  the  original  form, 
making  Alfred  into  Aelfred,  etc.  To  accommo¬ 
date  readers  whose  time  is  limited,  a  Short  His¬ 
tory  of  the  Norman  Conquest  (1880)  was  after¬ 
ward  prepared.  The  larger  history  was  extended 
in  the  Reign  of  William  Rufus  (1882).  From 
his  constant  stream  of  articles  in  reviews  three 
series  of  Historical  Essays  were  collected.  Several 
of  his  works  treated  of  the  Turks  and  their  gov¬ 
ernment,  to  which  he  was  bitterly  opposed.  Others 
related  to  the  growth  of  the  British  constitution 
and  to  various  forms  of  government.  In  1881 
Freeman  visited  America,  lecturing  in  the  prin¬ 
cipal  cities;  these  sprightly  lectures  on  the  de¬ 
velopment  of  the  English  race  gave  a  better  im¬ 
pression  of  the  man  himself.  His  Impressions  of 
the  United  States  (1883)  also  showed  him  to  be 
a  kindly  observer  rather  than  a  carping  critic. 
His  latest  work  was  a  History  of  Sicily  (3  vols., 
1883-1892),  which  was  left  incomplete.  Freeman, 
ever  fond  of  travel,  died  in  Spain. 

Froude. — The  most  brilliant  historian  of  the 
latter  nineteenth  century  was  James  Anthony 
Froude  (1818-1894).  In  character  and  career  he 
affords  many  contrasts  with  Freeman,  who  seemed 
to  delight  in  pointing  out  Froude’s  mistakes,  yet 
could  not  seriously  diminish  the  regard  felt  for 
his  history.  Froude  was  the  son  of  a  clergyman,,. 
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and  was  educated  at  Westminster  and  Oxford, 
where,  under  the  influence  of  Newman,  he  was 
drawn  into  the  Tractarian  movement,  and  assisted 
in  writing  Lives  of  the  English  Saints.  But  when 
Newman  entered  the  Roman  Church  Froude  re¬ 
coiled,  and,  falling  into  skepticism,  wrote  The 
Nemesis  of  Faith  (1849).  Carlyle  now  became 
his  adviser.  From  conscientious  motives  Froude 
gave  up  his  college  fellowship  and  sought  to  make 
a  living  by  literary  work,  writing  for  Fraser.s 
Magazine  and  the  Westminster  Review  the  essays 
that  were  afterward  collected  in  Short  Studies. 
But  his  chief  work  is  the  History  of  England 
from  the  Fall  of  Wolsey  to  the  Defeat  of  the 
Spanish  Armada  (12  vols.,  1856-1870).  It  was 
founded  on  original  research,  on  a  careful  exam¬ 
ination  of  the  documents  of  the  period,  especially 
the  act  of  Parliament.  Froude,  with  his  ani¬ 
mated  style  and  thoroughly  English  spirit,  restored 
life  to  the  past  and  rendered  the  personages  intro¬ 
duced  real.  Bluff  Henry  VIII,  stately  Queen 
Catharine,  unfortunate  Mary  Queen  of  Scots, 
bigoted  Mary  of  England  and  domineering  Eliza¬ 
beth  seemed  again  actual  human  persons,  though 
whether  they  preserved  exact  resemblance  to  the 
originals  was  keenly  disputed.  Froude’s  intense 
patriotic  feeling  made  him  resist  the  mediaeval 
tendency  which  had  been  at  work  in  history  as 
elsewhere.  He  sought  to  prove  that  in  the  main 
England  had  acted  right  in  the  momentous  crisis 
of  the  Reformation.  Another  subject  fruitful  in 
controversy  was  next  handled  in  The  English  in 
Ireland  (3  vols.,  1871-1874).  This  partisan  work 
supported  the  general  course  of  the  alien  rulers. 
Froude  was  sent  by  the  British  Government  to 
visit  and  report  on  the  colonies.  The  literary 
result  is  seen  in  his  Oceana ,  a  general  sketch,  and 
The  English  in  the  West  Indies.  Froude  was 
appointed  by  Carlyle  his  literary  executor,  and  as 
such  gave  to  the  world  the  grumbling  and  growl¬ 
ing  of  the  Reminiscences,  which  the  writer  had 
marked  not  to  be  published  without  revision.  The 
result  was  to  exhibit  the  philosopher  as  a  chronic 
faultfinder,  snarling  at  everybody.  His  admirers 
were  intensely  displeased  and  threw  the  blame  on 
Froude  for  indiscretion  in  editing  the  papers.  But 
the  bold  writer  went  steadily  on  his  course. 
Froude,  though  much  disliked  by  the  leading 
critics,  was  appointed  to  succeed  Freeman  as  pro¬ 
fessor  of  history  at  Oxford.  His  three  courses  of 
lectures  were  published  in  The  Life  and  Letters 
of  Erasmus,  English  Seamen  of  the  Sixteenth 
Century  and  Lectures  on  the  Council  of  Trent. 
They  give  further  example  of  the  qualities  seen 
in  his  previous  historical  works — lively  picturesque 
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style,  skill  in  rendering  characters  and  incidents 
as  real,  and  occasional  carelessness  in  details.  In 
his  effort  to  preserve  the  spirit  of  the  past  he 
treated  his  subjects  artistically. 

Lecky. — A  philosophic  historian  who  discussed 
social  movements  rather  than  events,  ideas  rather 
than  individuals,  was  William  Edward  Hartpole. 
Lecky  (1838-1904).  Born  at  Dublin,  he  gradu¬ 
ated  from  Trinity  College  of  that  city  in  1859. 
His  first  work,  published  anonymously,  was  Lead¬ 
ers  of  Public  Opinion  in  Ireland  (1861),  treating 
of  Dean  Swift,  Flood,  Grattan  and  O’Connell.  Its 
flowing  style  and  wide  sympathy  won  general 
favor.  After  extensive  travel  on  the  Continent,, 
Lecky  settled  in  London  and  published  his  History 
of  the  Rise  and  Influence  of  the  Spirit  of  Rational¬ 
ism  in  Europe  (1865).  Rationalism  was  defined 
to  be  that  cast  of  thought  which  leads  men  to 
subordinate  dogmatic  theology  to  the  dictates  of 
reason.  The  peculiar  nature  of  this  philosophic 
work,  treating  of  magic,  witchcraft,  miracles,  per¬ 
secution  and  the  separation  of  politics  from  the 
church,  drew  to  it  special  attention.  The  History 
of  European  Morals  from  Augustus  to  Charle¬ 
magne  (1869)  is  a  parallel  work.  Lecky  rejects, 
utilitarian  ideas  and  considers  morality  as  intui¬ 
tive.  He  contrasts  the  Stoic  and  Epicurean  sys¬ 
tems  with  Christian  morality,  and  finds  a  main 
cause  of  the  conversion  of  the  Roman  Empire  in 
the  adequacy  of  the  latter  to  the  wants  of  the  age. 
The  rise  of  asceticism  and  monasticism  is  traced 
to  evils  for  which  they  were  temporary  remedies. 

Reeky’s  voluminous  History  of  England  in  the 
Eighteenth  Century  (1878-1888)  is  a  collection  of 
essays  on  the  prominent  facts  and  features  of  the 
nation’s  life.  It  discusses  separately  the  nature, 
of  monarchy  and  aristocracy,  the  growth  of  de¬ 
mocracy,  the  increasing  power  of  Parliament  and 
the  press,  religious  liberty,  the  rise  of  Methodism 
and  the  origin  of  the  French  Revolution.  Con¬ 
siderable  space  is  given  to  Irish  affairs,  and  later 
this  part  was  printed  separately  as  a  History  of 
Ireland.  It  relates  chiefly  to  the  rebellion  of 
1798  and  is  markedly  impartial.  The  part  relat¬ 
ing  to  the  American  Revolution  has  also  been  is¬ 
sued  separately  in  this  country.  Lecky  was  elected 
to  Parliament,  but  attained  no  prominence  there. 
His  reputation  as  a  philosophic  historian  has 
grown  steadily. 

Kinglake. — The  prodigious  scale  on  which  mod¬ 
ern  history  is  often  constructed  is  exemplified  in 
Kinglake’s  History  of  the  Crimean  War,  which 
occupies  seven  volumes,  though  the  war  lasted  but 
two  years.  Alexander  William  Kinglake  (1811- 
1890)  was  educated  at  Eton  and  Cambridge.  His 
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travels  in  the  Levant  furnished  material  for 
Eothen  (1844),  a  gem  of  literary  art.  His  ad¬ 
ventures  were  related  in  a  lively,  humorous  style, 
smart  and  sometimes  flippant.  Kinglake  was 
elected  to  Parliament,  but  was  never  a  prominent 
member.  From  love  of  adventure  he  visited  the 
Crimea  during  the  war  and  received  kindness  from 
Lord  Raglan,  which  he  abundantly  repaid.  At 
the  request  of  Raglan’s  family  he  undertook  the 
history,  and  then  made  most  careful  study  of  all 
the  details  of  the  war.  Accounts  of  these  he  ar¬ 
ranged  in  the  most  orderly  fashion,  so  that  r.n 
affair  of  ten  minutes  may  be  spread  over  seventy 
pages.  A  volume  is  given  to  the  battle  of  Inker- 
mann.  His  partiality  toward  Lord  Raglan  and 
other  British  generals  is  offset  by  his  prejudice 
against  Napoleon  III  and  the  French  command¬ 
ers.  His  admiration  for  the  Russian  defender  of 
Sebastopol,  Todleben,  is  unbounded.  His  style  is 
too  brilliant  for  history.  The  entire  work  was 
condemned  by  Matthew  Arnold  as  a  striking  ex¬ 
ample  of  British  bad  taste,  seeking  the  grand  in 
the  prodigious. 

Green. — The  most  popular  historian  of  the  age 
was  John  Richard  Green  (1837-1883).  Born  at 
Oxford,  he  was  educated  there  without  obtaining 
distinction.  He  entered  the  Church,  and  in  1865 
became  vicar  of  Stepney  in  East  London.  Hold¬ 
ing  High  Church  views,  he  was  active  in  parochial 
duty  and  in  charity  organization.  To  eke  out  his 
slender  income  he  wrote  for  the  Saturday  Review 
articles  on  historical  and  social  topics,  which  were 
afterward  collected  as  Stray  Studies  in  England 
and  Italy.  Part  of  them  were  derived  from  his 
winter  visits  to  Italy  on  account  of  his  delicate 
lungs.  When  his  health  was  broken  down  by 
parish  work  and  his  former  rigid  Church  views 
abandoned,  he  retired  from  active  clerical  work. 
Archbishop  Tait  made  him  librarian  at  Lambeth, 
where  Green  wrote  his  Short  History  of  the  Eng¬ 
lish  People  (1874).  It  was  at  once  received  with 
enthusiasm.  His  aim  was  to  entertain  as  well  as 
instruct,  to  exhibit  the  life  of  the  people  in  suc¬ 
cessive  stages  rather  than  recount  the  doings  of 
kings  and  courts.  His  vivid,  picturesque  style 
brought  distant  times  and  places  close  to  view. 
The  work  was  soon  enlarged  to  four  volumes,  still 
retaining  the  methods  and  style  which  had  given 
the  original  popularity.  Then  he  sought  to  go 
more  deeply  into  the  origin  of  England’s  great¬ 
ness,  and  in  The  Making  of  England  (1882) 
treated  the  early  Anglo-Saxon  period.  This  was 
to  be  followed  by  The  Conquest  of  England,  but 
the  work  was  interrupted  by  his  death  at  Mentone, 
Italy.  His  wife  had  faithfully  watched  over  his 


precarious  health  and  helped  him  as  amanuensis. 
Since  his  death  she  has  superintended  special  edi¬ 
tions  of  his  works.  The  distinguishing  merits  of 
Green’s  work  are  his  wide  human  sympathy  and 
his  power  to  make  the  past  real  to  the  imagination. 

Gardiner. — Samuel  Rawson  Gardiner,  born  in 
1829,  was  professor  of  modern  history  in  King’s 
College,  London.  He  devoted  himself  especially 
to  the  history  of  the  seventeenth  century.  He 
published  the  History  of  England  from  the  Acces¬ 
sion  of  James  I  to  the  Restoration,  a  remarkably 
impartial  presentation  of  an  age  full  of  party 
conflicts.  While  he  won  the  esteem  of  special 
students,  he  did  not  attain  the  popularity  of  his 
great  predecessors.  Apart  from  this,  he  published 
an  excellent  Student’s  History  of  England  and 
several  books  describing  epochs  and  characters  of 
the  period  of  his  chief  work. 

McCarthy.  —  Justin  McCarthy,  born  at  Cork, 
Ireland,  in  1830,  has  been  an  active  politician  and 
journalist,  and  has  written  some  novels  of  merit. 
His  chief  historical  work  is  A  History  of  Our  Own 
Time  (1879-1902),  notable  for  its  fairness  in  treat¬ 
ing  political  questions  still  in  dispute.  The  suc¬ 
cess  of  this  work  led  him  to  write  a  History  of  the 
Four  Georges  (1889)  and  a  History  of  Ireland, 
which  show  the  same  excellent  qualities. 

Ruskin. — Perhaps  the  greatest  master  of  Eng¬ 
lish  prose  is  John  Ruskin  (1819-1900),  who,  after 
setting  out  to  be  an  artist  became  an  art  critic, 
and  thence  proceeded  to  be  a  critic  of  everything 
pertaining  to  human  life.  Bom  in  London,  the 
only  son  of  a  wealthy  wine  merchant,  he  received  a 
strict  religious  training  from  his  Scotch  mother. 
After  finishing  his  education  at  Oxford  he  jour¬ 
neyed  on  the  Continent  and  studied  art.  In  1843 
appeared  the  first  volume  of  his  Modem  Painters. 
By  an  Oxford  Graduate.  To  art-neglecting,  dim¬ 
eyed  England,  immersed  in  business  and  politics, 
it  was  a  dazzling  revelation  of  a  new  world. 
^Esthetics  had  not  been  cultivated;  few  paintings 
were  publicly  exhibited,  private  collections  were 
small  and  limited.  The  new  prophet  of  art,  deeply 
imbued  with  the  Romantic  revival,  and  devoted  to 
Sir  Walter  Scott,  found  in  the  splendid  nature¬ 
painting  of  J.  W.  M.  Turner  a  noble  realization  of 
his  own  ideas,  and  became  the  herald  of  his  genius. 
But  he  had  to  teach  an  ignorant,  hostile  crowd, 
who  were  prejudiced  against  him  when  he  assailed 
names  hallowed  by  tradition.  A  second  volume 
was  issued  in  1846,  and  the  fifth  in  1860,  the 
original  plan  having  been  remodeled.  Ruskin’s 
Seven  Lamps  of  Architecture  (1849)  applied  to 
another  department  the  principles  on  which  he  in¬ 
sisted  that  true  art  involves  the  highest  morality. 
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The  very  names  of  the  seven  lamps  are  sufficient 
to  show  his  strangely  spiritual  way  of  treating  the 
subject.  They  are  sacrifice,  truth,  power,  beauty, 
life,  memory,  obedience.  His  next  work,  the 
Stones  of  Venice  (1853),  treated  sculpture  in  the 
same  grand  way,  bringing  ethics  into  essential  re¬ 
lation  with  aesthetics.  Buskin’s  views  of  art,  pre¬ 
sented  with  splendid  rhetorical  force,  made  con¬ 
stant  headway.  For  a  while  he  had  been  derided, 
but  his  influence  as  an  art  teacher  rose.  To  him 
was  due  the  Pre-Baphaelite  movement,  though 
those  concerned  in  it  were  not  his  followers.  It 
flourished  about  1850,  but  afterward  dissolved. 
Buskin  was  made  a  professor  of  fine  arts  at  Oxford 
in  1870,  and  gave  £5,000  to  endow  a  master  of 
drawing. 

A  new  stage  in  Buskin’s  career  was  inaugurated 
with  his  Political  Economy  of  Art  (1858),  or  rather 
with  Unto  His  Last  (1862).  In  opposition  to  com¬ 
mon  views  of  political  economy,  he  taught  that 
there  is  in  beauty  the  highest  utility.  Henceforth 
his  mission  was  to  teach  new  views  of  social  duty. 
Sesame  and  Lilies  (1865)  treats  of  female  edu¬ 
cation;  The  Crown  of  Wild  Olive  (1866)  treats  of 
civic  duty;  The  Queen  of  the  Air  (1869)  discusses 
the  Greek  myths  of  cloud  and  storm.  Buskin 
sometimes  advocated  socialism  and  advanced  im¬ 
practicable  projects  for  the  benefit  of  workingmen. 
He  tried  bravely  to  put  his  schemes  into  practice 
and  eventually  spent  his  large  fortune  in  coopera¬ 
tive  works  of  various  kinds.  His  dogmatism  on  all 
subjects  provoked  revolt,  yet  his  books  were  eagerly 
read.  For  fourteen  years  he  published,  at  irregu¬ 
lar  intervals,  rambling  papers  called  Fors  Clavi- 
gera,  addressed  to  workingmen  and  intended  to 
further  his  benevolent  factories  and  communities. 
His  most  amazing  self-sacrifice  was  his  relinquish¬ 
ing  his  wife  to  the  painter  Millais  when  he  found 
that  they  had  fallen  in  love  with  each  other. 

Toward  the  close  of  his  career  Buskin  published 
a  frank,  fascinating  autobiography,  Prceterita,  not 
without  many  digressions  into  all  manner  of  sub¬ 
jects.  Some  of  his  essays  were  collected  in  Arrows 
of  the  Chace.  His  later  writings  are  often  collo¬ 
quial,  yet  sometimes  rising  into  passages  of  grand 
eloquence.  Buskin  was  master  of  a  grand  ornate 
style,  sometimes  unduly  florid,  tending  to  become 
blank  verse  in  prose.  This  tendency  was  held 
somewhat  in  check  by  regard  for  the  beauties  of 
nature  and  art  which  he  aimed  to  describe.  In 
ideas  he  was  an  unsafe  guide,  full  of  visionary 
notions.  And  yet,  indirectly  and  in  unexpected 
ways,  his  teaching  has  had  much  positive  effect  on 
English-speaking  people,  not  only  by  awakening 
them  to  the  beauty  of  nature  and  the  value  of  art. 


but  by  quickening  their  moral  sense  in  the  conduct 
of  life. 

Matthew  Arnold. — The  most  eminent  critic  and 
unfolder  of  the  true  principles  of  criticism  was 
Matthew  Arnold  (1822-1888).  He  was  the  eldest 
son  of  Dr.  Thomas  Arnold,  the  renowned  head 
master  of  Bugby.  He  was  educated  at  Oxford  and 
became  one  of  the  best  representatives  of  its  cult¬ 
ure.  For  most  of  his  life  he  was  a  government  in¬ 
spector  of  schools,  and  his  reports  had  considerable 
effect  in  enlarging  the  scope  and  improving  the 
methods  of  middle-class  instruction.  But  his  voca¬ 
tion  was  as  a  poet  and  critic.  His  first  book  of 
poems.  The  Strayed  Reveller  (1849)  appeared 
anonymously;  his  second,  Empedocles  on  Etna 
(1853)  was  recalled  after  a  few  copies  were  sold. 
But  a  collection  from  these  was  issued  with  a  pref¬ 
ace  discussing  poetry.  In  his  view  the  true  worth 
of  poetry  depends  on  the  subject  and  its  appropri¬ 
ate  treatment,  not  on  occasional  bursts  of  beautiful 
thought.  Arnold  was  professor  of  poetry  at  Ox¬ 
ford  for  ten  years  from  1857.  Though  strongly  in¬ 
fluenced  by  Wordsworth,  his  high  culture  disposed 
him  to  go  back  to  Greek  literature  for  form  and 
models.  His  tragedy  Merope,  in  the  Greek  style, 
was  a  failure..  He  was  the  poet  of  thought  rather 
than  life.  Among  his  long  poems  the  most  notable 
are  Sohrab  and  Rustum,  a  tragic  narrative  from 
Persia ;  The  Sick  Xing  in  Bokhara;  The  Scholar- 
Gypsy,  which  describes  finely  the  country  around 
Oxford,  and  Thyrsis,  a  noble  elegy  on  his  friend 
A.  H.  Clough.  Many  of  his  short  poems  are  full 
of  romantic  grace,  but  in  the  longer  elaborate 
poems  the  style  is  too  stiff. 

His  Essays  in  Criticism  (1865)  satirized  Eng¬ 
lish  lack  of  culture  and  pointed  out  what  the 
French  Academy  had  done  for  common  writing. 
The  ordinary  Englishman,  absorbed  in  material 
things,  indifferent  to  art  and  intellectual  pleasure, 
was  held  up  to  scorn  as  a  Philistine — an  enemy  of 
light.  Criticism  was  declared  to  be  “a  disinter¬ 
ested  endeavor  to  learn  and  propagate  the  best  that 
is  known  and  thought  in  the  world.” 

Arnold  next  entered  the  theological  field,  for 
which  he  was  less  qualified  by  knowledge  and  train¬ 
ing.  Yet  his  Literature  and  Dogma,  God  and  the 
Bible,  St.  Paul  and  Protestantism  were  none  the 
less  widely  read.  With  keen  wit  and  a  lordly  air 
he  attacked  the  crude  notions  and  palpable  incon¬ 
sistencies  of  common  beliefs.  He  insisted  that  the 
language  of  the  Bible  is  not  fixed  and  scientific, 
but  fluid  and  literary.  But  the  new  definitions 
he  proposed  deserve  little  favor.  God  he  defined  as 
“the  Eternal  not-ourselves  which  makes  for  right¬ 
eousness;”  salvation  is  “a  harmonious  perfection 
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only  to  be  won  by  cultivating  many  sides  in  us.” 
His  earnest  desire  was  for  “sweetness  and  light.” 

After  a  while  Arnold  returned  to  purely  liter¬ 
ary  work,  varying  it  with  political  discussion.  For 
books  of  selections  from  Byron,  Shelley  and  Words¬ 
worth  he  wrote  introductions  of  varying  value. 
He  made  two  visits  to  the  United  States,  lecturing 
in  the  principal  cities  on  literary  topics.  His 
Discourses  in  America  contained  several  utterances 
hardly  acceptable  to  his  hearers.  His  death  hap¬ 
pened  suddenly  after  his  return  to  England. 

This  avowed  apostle  of  culture  had  a  deep  and 
abiding  influence  on  English  thought  and  writing. 
His  ideals  were  high,  but  his  polished  productions 
are  critical  and  stimulating  rather  than  creative. 
They  excite  admiration  by  the  keenness  of  their 
insight  and  clearness  of  their  analysis.  He  waged 
constant  warfare  against  materialism  and  cant  and 
drove  them  from  the  open  field  of  public  discus¬ 
sion. 

Symonds. — Eminent  as  a  critic  of  art  and  liter¬ 
ature  was  John  Addington  Symonds  (1840-1893). 
He  was  born  at  Bristol,  educated  at  Harrow  and 
Oxford,  and  was  a  Fellow  of  Magdalen  College. 
He  was  wealthy,  but  had  inherited  consumption, 
and  was  obliged  to  reside  at  Davos-Platz,  in  Swit¬ 
zerland,  for  benefit  of  the  climate.  His  culture 
was  of  the  highest  order,  and  to  promote  culture 
among  men  was  his  chief  aim.  Culture  he  defined 
as  “the  raising  of  intellectual  faculties  to  their 
highest  potency  by  means  of  conscious  training.” 
His  greatest  work,  History  of  the  Renaissance  in 
Italy ,  in  five  volumes  (1875-1886),  treats  fully  of 
the  revival  of  learning  in  the  fourteenth  and  fif¬ 
teenth  centuries,  the  flourishing  of  the  fine  arts 
and  literature,  and  the  Catholic  reaction  which 
followed.  The  great  characters,  Dante,  Petrarch, 
Boccaccio,  Michael  Angelo,  Raphael,  are  described 
sympathetically.  During  his  loving  labor  in  this 
monumental  work  many  essays,  critical  and  specu¬ 
lative,  were  prepared.  His  Studies  of  the  Greek 
Poets  are  valuable  contributions  to  classical  schol¬ 
arship,  full  of  such  freshness  and  vigor  as  to  com¬ 
mend  them  to  the  reader  unacquainted  with  the 
originals.  His  interest  in  the  rise  of  modern 
literature  led  to  studies  of  Shakespeare’s  prede¬ 
cessors  and  biographies  of  Sir  Philip  Sidney  and 
Ben  Jonson.  He  was  also  fully  awake  to  the 
literature  of  his  own  time,  as  is  seen  in  his  criti¬ 
cisms  of  Walt  Whitman  and  Zola,  both  of  whom 
he  regarded  as  having  helped  man  to  understand 
himself.  His  original  poems  are  light,  elegant  and 
romantic;  his  translations  are  chiefly  from  his 
favorite  Italians. 

Morris. — A  remarkable  combination  of  power  is 


seen  in  William  Morris  (1834-1896).  He  was  a 
true  poet  and  artist,  a  promoter  of  household  art, 
an  ardent  socialist  and  a  successful  man  of  busi¬ 
ness.  Born  near  London  and  educated  at  Oxford,, 
he  was  at  first  a  painter.  His  first  poem,  The  De¬ 
fense  of  Guinevere  (1858),  was  published  before 
Tennyson’s  Idylls  of  the  King  drew  attention  to 
the  Arthurian  legend  as  material  for  poetry.  Ten¬ 
nyson  went  to  it  to  find  a  Christian  hero,  but  Mor¬ 
ris  accepted  it  simply  for  its  romantic  character. 
Turning  to  Greek  mythology,  he  composed  The 
Life  and  Death  of  Jason  (1867),  but  still  retained 
the  romantic  style.  The  Earthly  Paradise  (1868) 
is  a  series  of  twenty-four  narrative  poems  in  vari¬ 
ous  rhyming  metres.  Norse  mariners  in  quest  of 
Paradise  find  a  land  where  descendants  of  the 
ancient  Greeks  dwell.  Here  they  spend  a  year, 
during  which  each  party  recites  tales  from  its  own 
mythology.  The  Greeks  tell  of  Atalanta,  Cupid 
and  Psyche;  the  Norsemen  of  Gudrun,  Ogier  the 
Dane  and  Tannhasuser.  The  contrast  is  striking 
and  effective ;  the  stories  are  picturesque  and 
musical.  Morris  then  undertook  to  recast  the 
Nibelungenlied  and  surpassed  even  his  previous 
work  in  The  Story  of  Sigurd  the  Volsung  and  the 
Fall  of  the  Niblungs.  This  free  way  of  handling 
the  ancient  poetry  of  different  races  led  him  on  to 
translations  of  Virgil’s  sEneid ,  Homer’s  Odyssey 
and,  finally,  the  Old  English  Beowulf. 

In  prose  Morris  also  accomplished  similar  work. 
With  Professor  Magnusson  he  edited  the  Saga  Li¬ 
brary,  giving  translations  from  the  Icelandic. 
Then,  enamored  of  this  old  world,  he  went  on  to 
compose  new  sagas,  The  House  of  the  Wolfings 
(1889),  The  Story  of  the  Glittering  Plain  (1891), 
The  Wood  Beyond  the  World  (1894)  and  The 
Well  at  the  World’s  End  (1896).  These  prose- 
poems  recall  the  romance  of  Teutonic  origins. 
They  tell  of  the  heroic  deeds  of  great  warriors,  the- 
loves  of  beautiful  women.  There  is  no  attempt  to 
introduce  Christian  ideas  as  in  Tennyson’s  Idylls . 
All  is  strangely  barbaric  and  pagan. 

But  Morris  also  wrote  on  art  and  wrought  a 
wonderful  revolution  in  household  decoration  and 
furniture.  And  from  time  to  time  he  paraded  the 
streets  of  London  with  his  brother  socialists,  whose 
cause  he  advocated  with  the  pen  and  for  whom  he 
wrote  hymns.  Where  can  be  found  a  parallel  for 
such  a  medley  of  achievement?  “Within  that 
circle  none  dare  tread  but  he.” 

Stevenson. — Pathetic,  yet  cheering,  is  the  story 
of  the  patient,  persevering  struggle  of  Robert  Louis 
Stevenson  (1850-1894)  for  literary  excellence  in 
spite  of  incurable  disease.  Born  in  Edinburgh  of 
the  family  famous  for  building  light-houses,  he 
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"was  there  educated  and  admitted  to  the  bar.  But 
consumption,  that  fell  monster,  drove  him  from 
home  in  search  of  better  health.  He  traveled  on 
the  Continent,  and  there  began  to  exercise  his  talent 
for  description  in  Travels  with  a  Donkey  and  An 
Inland  Voyage.  Critics  approved  and  the  public 
bought  his  books.  The  charm  of  the  New  Arabian 
Nights,  which  first  appeared  in  a  London  news¬ 
paper,  was  widely  felt.  Treasure  Island  is  a  tale  of 
adventure  which  retains  its  popularity.  His  most 
famous  story.  The  Strange  Case  of  Mr.  Jekyll  and 
Dr.  Hyde,  is  written  in  a  homely  phraseology  that 
recalls  Defoe.  The  double  life  denoted  by  these 
two  names  has  been  felt  by  many  to  express  a  fact 
seldom  acknowledged.  Though  its  power  was 
widely  recognized,  Stevenson  never  repeated  the 
attempt.  He  turned  rather  to  the  historical  novel, 
and  in  Kidnapped  and  its  sequel,  David  Balfour, 
recalled  a  past  of  Scotland  different  from  that  of 
Sir  Walter  Scott’s  creations.  His  volume  of  short 
tales  called  The  Merry  Men  was  greatly  enjoyed. 
While  issuing  these  novels  he  wrote  also  many 
essays,  most  charming  in  style,  which  were  gath¬ 
ered  in  Virginbus  Puerisque.  Still  seeking  health, 
he  had  traveled  across  the  United  States  and  re¬ 
turned  to  Europe.  There  he  was  married  to  Mrs. 
Osborne,  an  American  lady,  who  devoted  herself 
to  his  comfort.  They  returned  to  California  and 
sailed  across  the  Pacific  to  remote  Samoa,  still  in 
pursuit  of  illusive  health.  The  balmy  climate  of 
that  sunny  isle  awoke  fresh  hope.  The  natives  of 
the  island  came  to  love  the  generous  consumptive, 
who  was  able  to  plead  their  cause  effectively  in  an 
international  dispute.  His  Vailima  Letters,  so- 
called  from  his  new  home,  are  touching  exhibitions 
of  his  optimistic  spirit.  He  passed  away  suddenly, 
leaving  a  novel  unfinished,  but  it  was  completed  by 
an  English  friend.  In  a  collected  edition  of  Stev¬ 
enson’s  works  there  were  included  some  stories  by 
his  step-son  which  he  had  possibly  revised,  but 
which  are  of  far  different  character  from  his  own. 
Besides  his  prose  writings,  he  published  some 
pretty  poems  and  delightful  verses  for  children. 
His  admirable  style  might  seem  spontaneous  had 
he  not  recounted  his  diligent  efforts  in  acquiring  it, 
but  certainly  he  had  from  the  start  a  wonderful 
knack  of  invention. 

Morley. — Literary  men  who  have  shown  ability 
in  discussing  political  questions  are  often  invited 
to  take  an  active  part  in  public  affairs.  Such  was 
the  case  of  John  Morley,  who  has  done  more  for 
literature  than  for  politics.  He  was  born  at  Black¬ 
burn,  Lancashire,  in  1838,  graduated  at  Oxford 
and  was  called  to  the  bar.  He  became  editor  of 
dhe  Literary  Gazette,  and  in  1867  of  the  Fort¬ 


nightly  Review,  which  was  intended  to  give  oppor¬ 
tunity  for  free  discussion  of  all  public  questions. 
It  proved  highly  successful,  yet  the  editor  found 
time  to  take  charge  of  the  Pall  Mall  Gazette  also. 
But  in  February,  1883,  being  elected  to  Parliament 
from  Newcastle-upon-Tyne,  he  withdrew  from  edi¬ 
torial  duties  except  those  of  Macmillan  s  Maga¬ 
zine,  which  he  held  until  1886.  In  Parliament  he 
was  more  successful  than  literary  men  usually  are. 
He  was  an  effective  debater,  and  on  the  platform  he 
became  one  of  the  chief  speakers.  Gladstone  re¬ 
warded  his  services  by  making  him  chief  secretary 
for  Ireland.  Morley  has  since  shared  the  fortunes 
of  the  Liberal  party. 

To  literature  Morley  has  contributed  biograph¬ 
ical  studies  of  the  highest  value — Edmund  Burke 
(1867),  Voltaire  (1872),  Rousseau  (1881),  and 
Diderot  and  the  Encyclopedists  (1878).  His  es¬ 
says  on  historical,  literary  and  social  topics  were 
collected  in  Critical  Miscellanies  (1871  and  1877). 
He  is  a  sympathetic  interpreter  of  the  views  and 
suggestions  of  French  reformers  for  the  ameliora¬ 
tion  of  society,  however  vague  and  impracticable 
their  schemes  might  be.  He  is  himself  an  agnos¬ 
tic,  yet  in  spite  of  the  frankness  of  his  utterances 
on  religious  questions  he  won,  by  his  clearness  of 
style  and  skill  in  presentations  and  arguments, 
the  regard  of  his  readers.  In  his  later  works  he  is 
more  restrained  and  yet  equally  effective.  Besides 
the  writings  already  mentioned  he  published  two 
excellent  treatises — On  Compromise  (1874)  and 
Aphorisms  (1887).  His  close  political  association 
with  Gladstone  led  that  statesman  to  suggest  that 
Morley  should  be  his  biographer.  Abundant  facil¬ 
ities  were  furnished  by  Gladstone’s  family  and 
friends.  The  result  is  an  admirable  Life  of  Glad¬ 
stone  (1903)  which  does  full  justice  to  its  subject. 
Not  only  is  the  political  career  fully  described,  but 
the  writer,  who  was  deeply  impressed  by  the  sin¬ 
cerity  of  Gladstone’s  religious  faith,  treats  this 
side  of  his  character  fairly  and  reverently. 

Lang. — The  gifted  Scotchman,  Andrew  Lang, 
gave  promise  of  being  an  exquisite  poet,  but  has 
done  more  as  a  graceful  essayist  and  able  translator 
of  Homer  and  French  lyrics.  Anthropology,  his¬ 
tory  and  other  important  matters,  as  well  as  story 
writing,  have  claimed  his  attention.  He  was  born 
at  Selkirk  in  1844,  and  was  educated  at  St.  An¬ 
drew’s  University  and  Balliol  College,  Oxford. 
Among  his  early  writings  were  Ballades  and  Lyrics 
of  Old  France  (1872).  With  some  friends  he  in¬ 
troduced  into  English  the  forms  of  old  French 
verse,  ballades,  rondeaus  and  villanelles.  His  Bal¬ 
lades  in  Blue  China,  Ballades  and  Verses  Vain. 
Rhymes  Old  and  New,  indicate  by  their  titles  their 
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general  light,  airy  quality.  Helen  of  Troy  (1882) 
is  his  most  ambitions  poem.  In  the,  field  of  an¬ 
thropology  and  comparative  mythology  Lang  has 
been  a  diligent  worker.  To  this  department  be¬ 
long  Custom  and  Myth  (1884)  and  Myth ,  Ritual 
and  Religion  ( 1887) .  He  proves  that  many  myths, 
long  held  to  be  of  Aryan  origin,  are  practically 
found  among  savage  tribes  in  various  parts  of  the 
earth.  His  classical  scholarship  is  shown  not  only 
in  his  excellent  prose  translations  of  Theocritus 
and  Homer,  but  also  in  numerous  lively  essays  by 
quotation  and  allusion.  From  foreign  lands  he  has 
brought  into  English  some  fine  collections  of  fairy 
tales,  as  in  the  Blue  Fairy  Booh  and  the  Red  Fairy 
Booh.  His  essays  on  French  literature  are  valu¬ 
able  contributions  to  that  department.  In  his  his¬ 
torical  romance.  The  Maid  of  Fife  (1895),  Joan 
of  Arc  is  the  central  figure.  For  his  editions  of 
selections  of  standard  literature  he  has  written 
excellent  introductions.  For  his  native  land  he 
has  prepared  an  admirable  history,  shedding  new 
light  on  controverted  points. 

Barrie. — In  the  little  group  of  novelists  whose 
forte  lies  In  depicting  the  peculiarities  of  Scotch 
character  is  James  Matthew  Barrie.  Kirriemuir, 
where  he  was  born  in  1860,  he  has  described  under 
the  name  Thrums.  After  graduating  at  Edin¬ 
burgh  University  he  went  to  London  to  work  as 
a  journalist.  His  series  of  Auld  Licht  Idylls  shows 
the  stiff,  stubborn  character  of  the  members  of  the 
smallest  body  of  Scotch  Presbyterians,  yet  awakens 
sympathy  for  their  kindly  nature,  hidden  deep 
under  the  forbidding  surface.  In  A  Window  in 
Thrums  the  sketches  of  life  in  the  little  village  are 
continued  by  Jess,  a  crippled  woman,  and  her 
daughter  Leeby.  But  Barrie’s  real  success  came 
with  The  Little  Minister  (1891),  a  romantic  story 
in  which  a  Scotch  minister  who  undertakes  to  re¬ 
prove  and  rebuke  a  half-gypsy  girl  gets  so  entan¬ 
gled  that  he  is  married  to  her  with  gypsy  rites. 
The  whirl  of  the  incidents,  the  gay  humor  of  the 
writer  and  the  variety  of  strange  characters  enlist 
the  reader’s  favor.  Sentimental  Tommy  (1895)  is 
a  grim  revelation  of  the  miseries  of  child  life  in 
London,  mitigated  by  the  fancies  and  posings  of 
the  hero.  Barrie  has  described  the  smoker’s  fancy 
for  tobacco  in  My  Lady  Nicotine. 

Ian  Maclaren.  —  Another  of  the  “Kail-yard 
Group,”  as  these  Scotch  novelists  have  been  some¬ 
what  contemptuously  called,  is  the  Eev.  John  Wat¬ 
son,  who  writes  under  the  pen-name  of  Ian  Mac¬ 
laren.  Though  of  Highland  descent,  he  was  born 
in  1850  in  Essex,  England,  but  was  taken  to  Scot¬ 
land  in  childhood.  He  was  educated  at  Edinburgh 
University,  and  had  for  a  classmate  Eobert  Louis 


Stevenson.  After  being  ordained  to  the  ministry 
in  the  Free  Church  of  Scotland  he  became  pastor 
at  a  village  in  Perthshire,  which  he  has  described 
as  Drumtochty.  Hence  he  was  called  to  Glasgow, 
and  thence,  in  1880,  to  take  charge  of  a  Presby¬ 
terian  Church  in  Liverpool.  His  sermons  exhibit 
his  culture,  as  well  as  the  liberality  of  his  views  and 
deep  spirituality.  His  lectures  at  the  Theological 
Seminary  of  Yale  University  were  published  as' 
The  Mind  of  the  Master.  In  his  story  Beside  the 
Bonnie  Brier  Bush  (1894),  the  characters  of  the 
ambitious  scholar,  of  his  loving  mother  and  of 
Doctor  William  Maclure  strongly  touched  the 
hearts  of  the  people.  In  The  Days  of  Auld  Lang 
Syne  other  sketches  of  Drumtochty  were  presented. 
In  Kate  Carnegie  (1896)  the  theological  disputes 
do  not  exclude  truly  religious  feeling.  Dr.  Wat¬ 
son’s  combination  of  droll  humor  with  genuine 
religious  sentiment  has  given  him  his  deserved 
popularity.  Margaret  Ogilvy,  an  exquisite  idyll  of 
a  mother’s  love,  is  the  story  of  his  own  mother. 

Kipling. — Budyard  Kipling  is  the  son  of  John 
Lockwood  Kipling,  principal  of  the  school  of  in¬ 
dustrial  art  at  Lahore,  and  was  born  at  Bombay, 
India,  in  1865.  He  was  sent  to  school  in  England, 
but  returned  to  India  in  1882  and  became  sub¬ 
editor  of  a  newspaper  at  Lahore.  His  hastily 
written  stories  and  verses  were  circulated  through 
India.  From  them  were  gathered  Plain  Tales  from 
the  Hills,  which  were  published  in  England  and 
received  with  delight.  In  1889  Kipling  went  to 
England  and  soon  afterward  made  a  tour  across 
the  United  States,  writing  descriptive  letters  as  he 
journeyed.  He  married  the  sister  of  Wolcott  Bales- 
tier,  with  whom  he  had  collaborated  in  a  novel. 
The  Naulahha  (1892),  and  settled  at  Brattleboro, 
Yermont,  for  a  few  years.  After  a  serious  illness 
he  went  back  to  England  in  1897. 

Besides  his  Anglo-Indian  stories,  Kipling  pro¬ 
duced  a  new  kind  of  fables  in  The  Jungle  Booh 
(1894).  These,  are  dialogues  and  stories  of  the 
life  of  the  wild  beasts  of  India  from  their  own 
point  of  view.  Compared  with  .ZEsop’s  simple 
moralizings  and  the  grotesque  German  stories  of 
Reinehe  Fuchs,  these  jungle  stories  are  both  real¬ 
istic  and  ethical.  The  Light  That  Failed  (1890), 
Kipling’s  first  novel,  included  a  graphic  account 
of  an  Egyptian  campaign,  with  a  sketch  of  studio' 
life  in  London.  In  Captains  Courageous  (1897), 
the  breezy  narrative  of  the  perilous  adventures  of 
the  fishermen  of  Gloucester,  and  in  some  short 
stories,  Kipling  utilized  his  observations  in  Amer¬ 
ica.  His  poems,  even  the  coarse  soldiers’  ballads, 
are  full  of  imagination  and  patriotism.  His  Seven 
Seas  glorified  British  imperialism;  contrary  to  his 
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wont  of  boasting,  his  Recessional,  written  for  the 
sixtieth  anniversary  of  Queen  Victoria’s  accession, 
was  a  humble  appeal  for  Divine  favor;  The  Truce 
of  the  Bear  was  the  British  scornful  response  to 
young  Czar  Nicholas’  suggestion  for  the  disarma¬ 
ment  of  nations;  The  White  Man's  Burden  was  a 
thrilling  declaration  of  the  duty  of  the  superior 
race  to  the  inferior;  The  Absent-Minded  Beggar 
was  a  rousing  call  to  Englishmen  at  the  opening 
of  the  Boer  war.  In  all  of  these  he  was  a  new 
and  true  voice  of  England. 

Kipling  himself  went  to  South  Africa  in  the 
height  of  the  conflict  as  a  correspondent  for  news¬ 
papers.  But  there  seemed  to  be  thenceforth  a  de¬ 
cided  falling  off  in  his  work.  His  letters  were 
mere  chatter.  After  his  return  he  published 
Starkey  and  Co.,  an  unpleasant  tale  of  school  life. 
The  new  fables  of  animal  life  are  ridiculously 
feeble.  But  in  his  Kim  he  recovered  his  power  of 
presenting  to  Western  readers  the  manifold  life  of 
the  East.  In  recent  years  he  has  ceased  from  his 
phenomenal  productivity  and  has  lost  his  once  firm 
hold  on  public  attention.  It  seems  impossible  that 
his  wonderful  genius  should  be  exhausted  before 
he  has  reached  the  age  of  forty. 

Austin. — In  1895  Lord  Salisbury,  on  behalf  of 
the  British  government,  bestowed  on  Alfred  Aus¬ 
tin  the  laureateship  left  vacant  since  the  death  of 
Lord  Tennyson.  Austin  was  then  sixty  years  old, 
and  had  been  active  in  literature  for  many  years. 
He  was  born  near  Leeds,  of  Roman  Catholic 
parents,  and  was  educated  at  Stonyhurst  College 
and  St.  Mary’s,  Oscott.  Of  his  early  poems  a  satire 
called  The  Golden  Age  had  the  most  success.  There 
were  also  dramatic,  lyric  and  narrative  poems,  of 
which  the  best  were  The  Human  Tragedy.  Rome 
or  Death  (1873),  and  Savonarola  (1881).  Though 
striking  no  high  note,  he  showed  strong  patriotic 
feeling.  England's  Darling  is  a  eulogy  of  Alfred 
the  Great.  The  Garden  I  Love  attests  his  love  of 
nature.  His  poem  on  Dr.  Jameson’s  ride  was  in¬ 
tended  to  express  English  sympathy,  but  under  the 
circumstances  seemed  foolish.  At  the  opening  of 
the  Boer  war  his  attempt  to  voice  the  national  feel¬ 
ing  was  thrown  into  the  shade  by  Kipling’s  bolder 
lyrics.  In  later  poems  he  has  copied  the  manner 
of  this  popular  rival,  without  reaching  his  vigor. 

Dobson. — Among  the  minor  poets  who  have  en¬ 
riched  English  literature  with  new  forms  of  verse 
derived  from  Old  French  is  Austin  Dobson.  He 
was  born  at  Plymouth  and  educated  at  Coventry 
and  Strassburg,  with  the  expectation  of  becoming 
a  civil  engineer.  But  he  became  a  clerk  in  the 
Board  of  Trade  and  remained  in  its  service  till 
1902.  In  1868  he  set  the  fashion  of  poems  in 


the  artificial  metres  used  by  the  French  poets  of 
the  Renaissance,  rondeaus,  ballades  and  villanelles. 
Of  this  style  were  his  Vignettes  in  Rhyme  (1873), 
Old  World  Idylls  (1883)  and  At  the  Sign  of  the 
Lyre  (1895).  He  has  also  a  delicate  vein  of 
satire.  He  has  done  much  for  biography  of 
English  writers  of  the  eighteenth  century,  as  Meld¬ 
ing,  Steele,  Goldsmith  and  Horace  Walpole.  To 
these  may  be  added  lives  of  the  painter  Hogarth 
and  the  wood-engraver  Bewick  and.  Eighteenth 
Century  Essays.  All  he  writes  is  characterized  by 
a  polished  grace  and  deftness  of  touch. 

Gosse. — Excellent  both  as  lyric  poet  and  critic, 
Edmund  William  Gosse  has  also  contributed  much 
to  the  history  of  English  literature.  He  was  born 
in  London  in  1849,  the  son  of  Philip  H.  Gosse,  a 
distinguished  naturalist.  At  the  age  of  eighteen 
he  became  an  assistant  in  the  British  Museum,  and 
in  1875  translator  to  the  Board  of  Trade.  He  is 
proficient  in  the  languages  of  Northern  Europe. 
His  Northern  Studies  brought  the  literature  of 
Sweden  and  Norway  to  the  knowledge  of  English 
people.  In  1884  he  was  made  lecturer  in  English 
literature  at  Trinity  College,  Cambridge.  He  also 
visited  the  United  States  and  lectured  in  the  prin¬ 
cipal  colleges.  His  poems  are  usually  short  lyrics, 
as  in  Madrigals,  Songs  and  Sonnets  (1870),  On 
Viol  and  Flute  (1873)  and  The  Secret  of  Narcisse 
(1892).  His  literary  studies  have  been  chiefly  in 
the  writers  of  the  seventeenth  and  eighteenth  cen¬ 
turies.  He  has  written  biographies  of  Congreve 
and  Dr.  John  Donne.  With  Richard  Garnett  he 
has  edited  an  Illustrated  History  of  English 
Literature. 

Watson. — Among  the  poets  seriously  mentioned 
as  fit  to  succeed  to  the  laureateship  left  vacant  by 
Tennyson  was  William  Watson.  Unfortunately,  a 
mental  trouble  about  that  time  required  his  re¬ 
moval  to  an  asylum.  He  afterward  entirelv  re¬ 
covered.  Watson  was  born  at  Wharf  dale,  in  York¬ 
shire,  in  1850.  He  was  the  son  of  a  Liverpool 
merchant,  and  was  educated  privately.  His  favor¬ 
ite  studies  were  the  poems  of  Shellev,  Keats  and 
Wordsworth.  His  own  poem  on  Wordsworth's 
Grave  (1892)  called  forth  general  approval,  which 
was  also  accorded  to  his  tribute  to  Tennvson’s 
memory,  Lachrymce  Musarum  (1892),  and  his 
Tomb  of  Burns  (1897).  For  this  the  government 
awarded  him  a  pension  of  £200.  The  Purple  East. 
which  was  afterward  enlarged  into  The  Year  of 
Shame,  was  a  series  of  sonnets,  upraiding  the  Eng¬ 
lish  for  their  neglect  of  the  Armenians  in  1896. 
These  ringing  sonnets  recall  Milton’s  vehement  de¬ 
nunciation  of  the  persecution  of  the  Vaudois. 
Watson  published  the  poems  which  he  had  written 
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while  afflicted  with  depression.  During  the  Boer 
war  he  lost  popular  favor  by  condemning  the 
course  of  the  British  government. 

Mrs.  Humphry  Ward. — A  writer  who  seemed  for 
a  time  to  have  succeeded  to  the  place  of  George 
Eliot  was  Mrs.  Mary  Augusta  Ward.  She  was  born 
at  Hobart  Town,  in  remote  Tasmania,  in  1851, 
the  daughter  of  Thomas  Arnold,  and  grand¬ 
daughter  of  the  famous  Dr.  Arnold,  of  Rugby. 
The  family  soon  removed  to  Oxford,  England,  and 
Mary  was  thoroughly  educated.  Her  husband 
Thomas  Humphry  Ward,  was  the  editor  of  many 
useful  compilations.  Her  first  novel.  Miss  Brether- 
ton  (1884),  toid  the  growth  of  love  between  a 
young  actress  and  a  middle-aged  literary  man. 
Robert  Elsmere  (1888)  portrayed  the  gradual  loss 
of  religious  faith  in  a  highly  educated  person 
through  the  skeptical  tendency  of  the  times.  The 
History  of  David  Grieve  (1892),  on  the  other 
hand,  showed  the  growth  of  faith  in  a  humbler 
Eero.  In  Marcella  (1894)  a  worthy  leader  of 
society  is  developed  from  a  romantic  girl.  She 
appears  again  in  Sir  George  Tressady  (1896),  as 
victorious  over  temptation.  Helbeck  of  Bannisdale 
(1898)  is  a  tragic  picture  of  religious  struggle. 

Scientific  Writers. — A  large  part  of  the  books 
published  in  any  age  are  intended  to  state  and  dis¬ 
seminate  the  knowledge  which  has  been  acquired 
up  to  that  time.  They  are  school  books,  works  of 
information,  works  of  science,  encyclopedias.  Such 
works  necessarily  become  obsolete  from  one  genera¬ 
tion  to  another,  because  science  is  steadily  advanc¬ 
ing,  and  knowledge  increasing.  This  has  been 
especially  the  case  in  the  nineteenth  century,  which 
has  witnessed  the  rise  and  development  of  many 
new  branches  of  science.  In  general  such  works, 
however  useful  and  indispensable,  are  excluded 
from  consideration  in  a  history  of  literature.  And 
yet  there  have  been  some  scientific  writers  whose 
work  has  had  such  wide  and  lasting  influence  on  the 
minds  and  thought  of  their  age  that  they  seem  to 
belong  to  a  higher  class,  and  to  deserve  to  be  en¬ 
rolled  in  what  De  Quincev  has  distinguished  as  the 
literature  of  power,  that  literature  which  so  deals 
with  the  immortal  part  of  man  that  it  never  be¬ 
comes  obsolete. 

To  this  higher  class  of  scientific  works  belong 
the  writings  of  Darwin  and  Herbert  Spencer,  and 
in  a  less  degree  those  of  Tyndall  and  Huxley. 
The  doctrine  of  evolution  was  put  forth  scientific¬ 
ally  by  Charles  Robert  Darwin,  about  1859,  after 


careful  researches  conducted  for  many  years.  It 
was  taken  up  and  extended  philosophically  by 
Herbert  Spencer,  who  claimed,  indeed,  to  have 
founded  a  new  synthetic  philosophy,  which  would 
supersede  all  old  systems  of  science.  This  doctrine 
roused  at  first  fierce  opposition  and  active  con¬ 
troversy.  It  was  gradually  admitted  as  correct  in 
many  applications,  though  there  was  still  dispute 
as  to  the  extent  of  the  theory.  As  soon  as  it  was 
generally  accepted,  the  new  theory  was  found  to 
have  effect  not  only  on  natural  science  but  on 
history,  on  ethics,  on  religion.  New  writers  and 
new  publications  arose  to  advocate  and  apply  it 
in  every  direction.  It  had  a  strange  effect  in  rous¬ 
ing  curiosity  about  the  customs  and  beliefs  of 
savage  tribes,  and  thus  gave  rise  to  folk-lore.  It 
helped  to  increase  travel  and  exploration  of  the 
world.  All  this  activity  was  reflected  in  the  pages 
of  literature.  It  was  treated  by  light  essayists  as 
well  as  thoughtful  philosophers,  by  the  ambitious 
novelist  and  by  the  imaginative  poet. 

But  however  wide-reaching  the  effects  of  this 
theory,  the  works  of  Darwin  still  must  be  regarded 
as  belonging  to  science,  and  liable  to  be  superseded 
by  the  labors  of  scientists  of  the  twentieth  century. 
But  his  cautious  method  and  his  life-long  devotion 
to  the  pursuit  of  scientific  truth  are  worthy  of  all 
praise.  The  teachings  of  Herbert  Spencer  even 
before  his  death  had  lost  much  of  their  power. 
His  broad  generalizations  were  found  too  sweeping. 
They  failed  to  take  into  account  some  important 
factors  in  human  progress.  Some  portions  of 
Spencer’s  grand  scheme  of  social  statics  have  been 
utilized  by  others,  but  in  the  main  it  has  been 
neglected.  In  his  later  years  he  discussed  the 
social  and  political  questions  of  the  day,  and  ap¬ 
peared  as  a  Tory  individualist,  while  the  general 
current  of  thought  was  tending  to  Socialism. 

Twentieth  Century. — The  outlook  for  the  new 
century  in  literature  is  bright  and  hopeful.  The 
pessimism  which  darkened  the  latter  part  of  the 
nineteenth  century  has  been  largely  dispelled. 
Essavists  no  longer  discuss  the  question,  “Is  life 
worth  living?”  They  have  new  themes  inspiring 
thought  and  stimulating  action.  Romanticism, 
which  had  been  expelled  from  fiction  by  gloomy 
realism,  has  returned  to  win  new  triumphs. 
History,  assisted  by  deeper  research,  promises  new 
achievements  in  both  the  ancient  and  the  modern 
world.  The  lyric  poets  sing  sweet  songs  as  of  old, 
and  there  is  yet  room  for  a  grand  epic. 
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tists  . c.  Lamb  1323 

The  Spectator . /.  Addison  1293 

Stalky  and  Co . R.  Kipling  1347 

Story  of  Sigurd . TV.  Morris  1344 

Story  of  the  Glittering  Plain..., 

TV.  Morris  1344 

Stones  of  Venice _ _ ./.  Ruskin  1343 

St.  Paul  and  Protestantism . 

M.  Arnold  1343 

Strange  Case  of  Dr.  Jekyll  and 

Mr.  Hyde . R.  L.  Stevenson  1345 

A  Strayed  Reveller - M.  Arnold  1343 

Stray  Studies . /.  R.  Green  1342 

The  Stricken  Deer - TV.  Cowper  1309 

T 

Tale  of  Balen ...  A.  C.  Swinburne  1337 

Tale  of  a  Tub . j.  Swift  1294 

Tales  from  Shakespeare.  .C.  Lamb  1323 

Tales  of  a  Grandfather . 

Sir  TV.  Scott  1314 

Tales  of  the  Crusaders . 

Sir  TV.  Scott  1314 

Tamburlaine  the  Great . 

C.  Marlowe  1273 

The  Taming  of  the  Shrew . 

TV.  Shakespeare  1272 

Tam  O’Shanter . R.  Burns  1311 

Tancred  ..  .Disraeli  (Beaconsfleld)  1327 

The  Task . TV.  Cowper  1308 

The  Tatler. . .  .Addison  and  Steele  1293 

Temora . /.  Macphrrson  1306 

The  Tempest . TV.  Shakespeare  1276 

Temple  of  Glass . /.  Lydgate  1268 

Thalaba  the  Destroyer . 

R.  Southey  1322 

The  Thistle  and  the  Rose . 

TV.  Dunbar  1269 

Thyrsis  . M.  Arnold  1343 

Timon  of  Athens.  TV.  Shakespeare  1274 
Tintern  Abbey.... TV.  Wordsworth  1320 
Tom  Brown  at  Oxford.  T.  Hughes  1340 

Tom  Brown’s  School  Days . 

T.  Hughes  1340 
Tom  Burke  of  Ours.... O'.  Lever  1330 

Tomb  of  Burns . TV.  TVatsow  1347 

Tom  Jones . H.  Fielding  1298 

Tragical  History  of  Dr.  Faustus. 

C.  Marlowe  1273 

The  Traveler . O.  Goldsmith  1303 

Travels  With  a  Donkey . 

R.  L.  Stevenson  1345 
Treasure  Island.. R.  L.  Stevenson  1345 
Treatise  on  Laws  of  Ecclesiastical 

Polity . R.  Hooker  1277 

Tristram  Shandy . L.  Sterne  1308 

Troilus  and  Cressida . 

TV.  Shakespeare  1274 

The  Truce  of  the  Bear . 

R.  Kipling  1347 
Twelfth  Night...  TV.  Shakespeare  1274 

Two  Gentlemen  of  Verona . 

TV.  Shakespeare  1274 
The  Two  Voices.  ..  .Lord  Tennyson  1333 
Two  Years  Ago . O.  Kingsley  1330 
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Ulysses  . 

1333 

Unto  This  Last.  . 

1343 

Utopia . 

1270 

v 


Virginibus  Puerisque . 

R.  L.  Stevenson 
Vision  of  Piers  the  Plowman.... 

W.  Langland 


Vivian  Grey . 

Disraeli  (Beaconsfleld) 
Voltaire . J.  Morley 


Vailima  Letters ...  R.  L.  Stevenson  1345 

Vanity  of  Human  Wishes . 

Dr.  S.  Johnson  1300 

Venal  Praise . Dr.  S.  Johnson  1301 

Venetia  ...Disraeli  (Beaconsfleld)  1327 

The  Vicar  of  Wakefield . 

0.  Goldsmith  1303 
Vignettes  in  Rhyme. .  .  .A.  Dobson  1347 

The  Village  Pastor . 

O.  Goldsmith  1304 
Virgidemiarum . . J.  Hall  1282 


W 

The  Warden . A.  Trollope 

The  Water  Babies . . . .  C.  Kingsley 

Waterloo . Lord  Byron 

Wat  Tyler . R.  Southey 

The  Well  at  the  World’s  End.... 

W.  Morris 

Westward,  Ho! . G.  Kingsley 

The  White  Devil . J.  Webster 

The  White  Man’s  Burden . 

R.  Kipling 
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1345 

1266 

1327 

1345 


1337 

1331 

1317 

1322 


PAGE 

Widsith . Saxon  Poet  1263 

A  Window  in  Thrums . 

J.  M.  Barrie  1346 
A  Winter’s  Tale. .  W.  Shakespeare  1274 
The  Woman  in  White.. W.  Collins  1340 

Wondrous  Tale  of  Alroy . 

Disraeli  (Beaconsfleld)  1327 
The  Wood  Beyond  the  World.... 

W.  Morris  1344 
Wordsworth’s  Grave.  ..W.  Watson  1347 
The  World  Is  Too  Much  With  Us 

W.  Wordsworth  1320 


1344 

1330 

1279 

1347 


Y 

Ye  Mariners  of  England . 

T.  Campbell  1323 
The  Year  of  Shame...  W.  Watson  1347 
Yeast . C.  Kingsley  1330 


III— BOOKS  FOR  REFERENCE  AND  EXTRA  READING 


1.  General  Collections. 

Chambers’  Cyclopaedia  of  English 
Literature — New  Edition.  Edited  by 
David  Patrick  and  others.  3  vols. 
1901-1904. 

Garnett,  Richard,  and  Gosse,  Edmund 
W. — Illustrated  Cyclopaedia  of  English 
Literature.  4  vols.  1903. 

Craik,  George  Lillie — English  Prose 
Selections.  5  vols.  1893-1896. 

Ward,  Thomas  Humphry,  Editor — The 
English  Poets.  Selections,  with  crit¬ 
ical  introductions  by  various  writers, 
and  a  general  introduction  by  Mat¬ 
thew  Arnold.  (From  Chaucer  to  Ten¬ 
nyson.)  4  vols.  1880-83. 

Palgrave,  Frederick  T. — The  Golden 
Treasury  of  English  Songs  and  Lyrics. 
2  Series,  1877  and  1897. 

Walker,  Hugh — Three  Centuries  of 
Scottish  Literature.  2  vols.  Glasgow, 

1893. 

Allibone,  S.  Austin — Dictionary  of 
English  and  American  Authors.  2 
vols.  1873-76. 

Kirk,  John  Foster — Supplement  to  Al- 
libone's  Dictionary  of  Authors.  (Mak¬ 
ing  Vol.  III.)  1895. 

2.  History  of  English  Literature. 

Taine,  IIippolyte  Adolphe — History  of 
English  Literature.  Translated  by 
Henry  Van  Laun.  3  vols.  1900. 

Morley,  Henry — English  Writers.  11 
vols.  1887-95.  (This  valuable  work 
was  left  unfinished  at  the  author's 
death.  It  extends  from  the  earliest 
times  to  King  James  I.) 

Warton,  Thomas — History  of  English 
Poetry  from  the  11th  to  the  16th  Cen¬ 
tury.  (Originally  published  in  3  vols., 
1774-1781,  it  still  has  considerable 
value.  The  latest  edition  is  by  W.  C. 
Hazlitt.) 

Ryland,  Frederick — Chronological  Out¬ 
line  of  English  Literature.  1890. 


Ten  Brink,  Bernhard — History  of  Eng¬ 
lish  Literature.  Translated  by  W.  S. 
Kennedy.  3  vols.  1883-96. 

Courthope,  William  J. — History  of 
English  Poetry.  2  vols.  1895-1897. 
(From  Chaucer  to  Spenser.) 

Morley,  Henry — First  Sketch  of  Eng¬ 
lish  Literature. 

Moody  and  Lovitt — History  of  English 
Literature.  1902. 

Nichol,  John — Landmarks  of  English 
Literature. 

Pancoast,  Henry  S. — Representative 
English  Literature. 

3.  Old  English  (Anglo-Saxon)  Literature. 

Morris,  E.,  and  Skeat,  W.  W. — Speci¬ 
mens  of  Early  English  Literature. 
1879. 

Earle,  John — Anglo-Saxon  Literature. 
1884. 

Brooke,  Stopford  A. — English  Litera¬ 
ture  to  the  Norman  Conquest.  1898. 

4.  Literature,  13th  to  16th  Century. 

Jusserand,  J.  J. — Literary  History  of 
the  English  People  to  the  Renaissance. 
1895. 

Piers  Plowman  :  A  Contribution  to  the 
History  of  English  Mysticism.  1894. 
Skeat,  Walter  W. — Specimens  of  Eng¬ 
lish  Literature,  1394-1570. 

Furnivall,  Frederick  J.,  Editor — Early 
English  Text  Society's  Publications. 
Gayley,  Charles  M. — Representative 
English  Comedies.  Vol.  I.  1903. 
Symonds,  John  Addington  —  Shake¬ 
speare’s  Predecessors  in  the  English 
Drama.  1884. 

Schelling,  Felix  E. — The  English 
Chronicle  Play. 

Lounsbury,  Thomas  Raynesford  — 
Studies  in  Chaucer :  His  Life  and 
Writings.  3  vols.  1891. 


5.  Elizabethan  Literature. 

Saintsbury,  George — Elizabethan  Liter¬ 
ature.  1887. 

Whipple,  Edwin  P. — Literature  ef  the 
Age  of  Elizabeth. 

Ellis,  Havelock,  Editor — The  Mermaid 
Series.  (Containing  the  best  plays  of 
Ben  Jonson,  Chapman,  Marlowe,  Beau¬ 
mont  and  Fletcher  and  other  dram¬ 
atists.) 

Lamb,  Charles — Specimens  of  English 
Dramatic  Poets. 

Schelling,  Felix  E. — Poetic  and  Verse 
Criticism  of  the  Reign  of  Elizabeth. 

Brandes,  George — William  Shakespeare. 

Jusserand,  .T.  J. — The  English  Novel  ia 
the  Time  of  Shakespeare.  1895. 

6.  Literature  in  the  17th  Century. 

Ward,  Adolphus  W. — History  of  Eng¬ 
lish  Dramatic  Literature  to  the  Death 
of  Queen  Anne.  1899. 

Masterman,  J.  H.  B. — The  Age  of  Mil- 
ton.  1897. 

Gosse,  Edmund  W. — From  Shakespeare 
to  Pope.  1S85. 

Seventeenth  Century  Studies.  1883. 
Jacobean  Toets  [that  is,  poets  flour¬ 
ishing  in  the  reign  of  James  I.} 

1894. 

Garnett,  Richard — The  Age  of  Dryden. 

1895. 

Masson,  David — The  Life  and  Times  of 
John  Milton.  6  vols. 

7.  Literature — 18th  Century. 

Gosse,  Edmund  W. — Eighteenth  Century 
Literature.  1889. 

Dennis,  John — The  Age  of  Pope.  1894. 

Nichols,  John — Illustration  of  Literary 
History  in  the  18th  Century.  8  vola. 

Minto,  William- — Literature  of  the 
Georgian  Era.  1895. 

Raleigh,  Walter — The  English  Novel 
to  Waverley.  1894. 

Dobson,  Austin — Eighteenth  Century 
Essays. 
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Phelps,  Walter  Lyon — Beginnings  of 
the  English  Romantic  Novel.  1893. 
Cross,  W.  L. — Development  of  the  Eng¬ 
lish  Novel.  1899. 

Forsyth,  W. — Novels  and  Novelists  of 
the  Eighteenth  Century. 

Beers,  Henry  A. — English  Romanticism 
in  the  18th  Century.  1899. 

Perry,  Thomas  Sergeant — English  Lit¬ 
erature  in  the  18th  Century.  1893. 

8.  Literature — 19th  Century. 

Oliphant,  Mrs.  Margaret  W. — Literary 
History  of  England  in  the  18th  and 
19th  Centuries.  1883. 

Dowden,  Edward — The  French  Revolu¬ 
tion  and  English  Literature.  1897. 
Saintsbury,  George — Essays  on  English 
Literature.  1780-1860.  2  Series,  1895, 

1900. 

Nineteenth  Century  Literature.  1896. 
Beers,  Henry  A. — English  Romanticism 
in  the  19th  Century.  1901. 

Brownell — Victorian  Prose  Masters. 

1901. 

Harrison,  Frederic — Early  Victorian 
Literature.  1895. 

Brooke,  Stopford  A. — The  English  Poets 
from  Blake  to  Tennyson. 

Bikrell,  Augustine  —  Res  Judlcatae. 
(Criticism  of  Authors  of  the  18th  and 
19th  Centuries.) 

Hutton,  Richard  H. — Criticism  on  Con¬ 
temporary  Thought  and  Thinkers. 
■tedman,  Edmund  Clarence — The  Vic¬ 
torian  Poets. 

A  Victorian  Anthology. 

DeQuincey,  Thomas — Literary  liemini- 
scences. 

Herford,  C.  H. — The  Age  of  Words¬ 
worth.  1897. 

9.  Biographies  of  Authors. 

Those  marked  *  are  in  the  series  “Eng¬ 
lish  Men  of  Letters.” 

Johnson,  Dr.  Samuel — Lives  of  the 
Poets. 

Scott,  Sir  Walter — Lives  of  Eminent 
Novelists  and  Dramatists. 

Stephen,  Sir  Leslie — Studies  of  a  Biog¬ 
rapher.  2  vols.  1899-1902. 

Stephen,  Sir  Leslie,  and  Lee,  Sidney, 
Editors — Dictionary  of  National  Biog¬ 
raphy.  45  vols. 

Addison,  Joseph. 

♦Courthope,  W.  J. — Addison. 

Arnold,  Matthew. 

Letters — Edited  by  G.  W.  E.  Sussell. 
Bacon,  Francis,  Lord  Versdam. 

♦Church,  Richard  W. — Bacon. 

Bronte,  Charlotte. 

Gaskell,  Mrs.  Elizabeth  C. — Life  of 
Charlotte  Bronte. 

Browning,  Robert. 

Berdoe,  Edward — The  Browning  Cy¬ 
clopaedia.  1891. 

Orr,  Mrs.  Sutherland — Life  and  Let¬ 
ters  of  Robert  Browning.  1891. 


Bunyan,  John, 

♦Froude,  J.  A. — Bunyan. 

Burke,  Edmund. 

♦Morley,  John — Bunyan. 

Burns,  Robert. 

♦Shairp,  J.  C. — Burns. 

Byron,  George  Noel  Gordon,  Lord. 

Moore,  Thomas — Life  of  Lord  Byron. 
♦Nichol,  John — Byron. 

Carlyle,  Thomas. 

Froude,  James  A. — Life  of  Thomas 
Carlyle. 

♦Nichol,  John — Carlyle.  1894. 
Chaucer,  Geoffrey. 

♦Ward,  Adolphus  W.— Chaucer. 
Coleridge,  Samuel  Taylor. 

♦Traill,  H.  D. — Coleridge. 

Cowper,  William. 

Wright,  Thomas — Life  of  Cowper. 
1891. 

♦Smith,  Goldwin — Cowper. 

Defoe,  Daniel. 

♦Minto,  W. — Defoe. 

De  Quincey,  Thomas. 

Japp,  A.  H. — Memorials  of  De  Quin- 
cey. 

Masson,  David — De  Quincey. 

Dickens,  Charles. 

Forster,  John — Life  of  Charles  Dick¬ 
ens. 

Disraeli,  Benjamin,  Earl  of  Beaconsfield. 

Brewster,  F.  Carroll — Disraeli  in 
Outline. 

Dryden,  John. 

Saintsbury,  George— Life  of  Dryden. 
Garnett,  Richard — John  Dryden. 

The  Age  of  Dryden. 

Fielding,  Henry. 

♦Dobson,  Austin — Fielding. 

Gibbon,  Edward. 

♦Morison,  J.  Cotter — Gibbon. 
Goldsmith,  Oliver. 

Irving,  Washington — Life  of  Oliver 
Goldsmith. 

♦Black,  William — Goldsmith. 
Dobson,  Austin — Goldsmith. 

Gray,  Thomas. 

♦Gosse,  E.  W. — Gray. 

Hume,  David. 

Huxley,  Thomas  H. — Hume. 

Johnson,  Dr.  Samuel. 

Boswell,  James — Life  of  Samuel 
Johnson,  LL.D. 

♦Stephen,  Sir  Leslie — Johnson. 
Keats,  John. 

♦Colvin,  Sidney — Keats. 

Lamb,  Charles. 

Talfourd,  Sir  T.  N. — Life  of  Charles 
Lamb. 

♦Ainger,  Alfred — Lamb. 

Landor,  Walter  Savage. 

♦Colvin,  Sidney — Landor. 

Macaulay,  Thomas  B.,  Lord. 

Trevelyan,  G.  Otto  (his  nephew)  — 
Life  of  Macaulay. 

♦Morison,  J.  Cotter — Macaulay. 


Milton,  John. 

Masson,  David — Life  and  Times  ef 
Milton.  6  vols. 

♦Pattison,  Mark — Milton. 

Pope,  Alexander. 

♦Stephen,  Sir  Leslie — Pope. 

Scott,  Sir  Walter. 

Lockhart,  John  Gibson — Life  of  Sir 
Walter  Scott.  10  vols. 

♦Hutton,  Richard  H. — Scott. 
Shakespeare,  William. 

Drake,  Nathaniel — Shakespeare  and 
His  Times.  2  vols.  1895. 

Williams,  J.  L. — The  Home  and 
Haunts  of  Shakespeare. 

IIazlitt,  W.  Carew — Life  of  Shake- 
spear. 

Lee,  Sidney — Life  of  Shakespeare. 
Shelley,  Percy  Bysshe. 

♦Symonds,  J.  Addington — Shelley. 
Sidney,  Sir  Philip. 

♦Symonds,  J.  Addington — Sidney. 
Southey,  Robert. 

♦Dowden,  Edward — Southey. 

Spenser,  Edmund. 

♦Church,  Richard  W. — Spenser. 
Sterne,  Lawrence. 

♦Traill,  H.  D. — Sterne. 

Swift,  Jonathan,  Dean. 

Collins,  John  Ciiurton — Jonathan 
Swift :  A  Critical  and  Biographical 
Study.  1895. 

♦Stephen,  Sir  Leslie — Swift. 
Thackeray,  William  Makepeace. 

♦Trollope,  Anthony — Thackeray. 
Tennyson,  Lord  Alfred. 

Tennyson,  IIallam,  Lord  (his  son) — . 
Life  of  Lord  Tennyson.  2  vols. 
Wordsworth,  William. 

♦Myers,  Frederick  W.  H. — Words^ 
worth. 

10.  Critical  Studies. 

Arnold,  Matthew — Essays  in  Criticism. 
Bascom,  John — Philosophy  of  English 
Literature. 

Dowden,  Edward — Studies  in  Literature. 
Minto,  William  —  Characteristics  of 
English  Poets. 

Stephen,  Sir  Leslie — Hours  in  a  Li¬ 
brary.  1892. 

Ryan,  W.  P. — -The  Irish  Literary  Re¬ 
vival.  1894. 

Disraeli,  Isaac — Curiosities  of  Litera¬ 
ture. 

Moulton,  C.  W. — Cyclopaedia  of  Criti¬ 
cism.  6  vols.  1903-04.  (A  valuable 

collection  of  criticisms  by  prominent 
writers  on  all  the  great  English  au¬ 
thors,  arranged  chronologically.) 
Stoddard,  F.  H. — The  Evolution  of  the 
English  Novel.  1900. 

Lobban,  J.  H. — English  Essays.  1902. 
Smith,  G.  G. — Elizabethan  Critical  Es¬ 
says.  2  vols.  1904. 

Stearns,  Frank  Preston — Modern  Eng¬ 
lish  Prose  Writers.  1897. 

De  Quincey,  Thomas — Essays  on  the 
Poets. 


HISTORIC  LANDMARKS  OF  THE  ENGLISH 

LANGUAGE 


A.  D. 

1.  The  Beowulf,  an  old  English  epic,  “Written 

on  the  mainland  ’  ’ . 

2.  Christianity  introduced  by  St.  Augustine, 

and  with  it  many  classical  words . 

3.  Caedmon — “  Paraphrase  of  the  Scriptures,” 

the  first  English  poem . 

4.  Baeda,  known  as  “  The  Venerable  Bede,” 

translated  part  of  the  Gospel  of  St.  John 
into  English . 

5.  King  Alfred  translated  several  Latin  works 

into  English . 

5.  Aelfrlc,  Archbishop  of  York,  turned  into 
English  most  of  the  historical  works  of  the 
Old  Testament . 

7.  The  Norman  Conquest  introduced  many 

Norman  French  words  into  the  English 
speech  . 

8.  Anglo-Saxon  Chronicle,  said  to  have  been 

started  by  King  Alfred,  closed  in . 

9.  Orrmin’s  Ormulum,  a  poem  written  in  the 

East  Midland  dialect,  about . 

10.  Normandy  lost  under  King  John,  and  the 

Norman-English  begin  to  use  the  English 
speech  more  and  more . 

11.  Layamon  translates  the  “Brut”  from  French 

into  English.  This  was  the  first  book 
written  in  English  after  the  stoppage  of  the 
Anglo-Saxon  Chronicle . 

12.  The  Ancren  Riwle  (Rules  for  Anchorites), 

written  in  English,  was  the  forerunner  of  a 
great  change  in  English  speech . 

13.  First  Royal  Proclamation  in  English, 

issued  by  Henry  III . 

14.  Robert  of  Gloucester’s  Chronicle,  abound¬ 

ing  in  foreign  terms . 

15.  Robert  of  Brunn  (Robert  Manning),  com¬ 

piled  the  “Handlyng  Synne” . 

16.  The  Remorse  of  Conscience  (Ayenbite  of 

Inwit) . 

17.  After  the  Great  Plague,  French  was  spoken 

less  and  less . 


A.  D. 


Sir  John  Mandeville  used  the  newer  English 

prose  in  writing  his  “Travels” .  1356 

English  becomes  the  language  of  the  Law 

Courts .  1362 

Wicklif’s  translation  of  the  Bible .  1380 

Geoffrey  Chaucer’s  poem  entitled  the  “Can¬ 
terbury  Tales”  .  1400 

William  Caxton,  printer,  brings  out  “The 
History  of  Troy,”  the  first  English  book 
ever  printed.  It  was  printed  in  the  Nether¬ 
lands  .  1471 

Caxton  prints  “The  Game  and  Playe  of  the 
Chesse,”  the  first  English  book  printed  in 
England .  1474 

Lord  Berner  translates  Froissart’s  Chronicle  1523 

William  Tyndale  fixes  the  English  speech 
once  for  all  by  his  translation  of  the  Bible. 


1525-1534 

Edmund  Spenser’s  “  Faerie  Queene”  began 
the  golden  age  of  English  literature  ....  1590 

King  James’  version  of  the  Holy  Bible  further 
fixed  the  standards  of  English  speech  .  .  .  1611 

William  Shakespeare,  in  his  works,  carried 
English  speech  to  great  perfection  ....  1616 

John  Milton  in  hi»  “  Paradise  Lost  ”  gave 
English  speech  a  highly  classical  turn  .  .  1667 

The  Revised  Prayer  Book  helped  greatly  to 
the  modern  form  of  English  speech  ....  1661 

John  Bunyan’s  “Pilgrim’s  Progress”  served 
to  show  the  wealth  of  the  English  language 
in  pithy  idioms .  1688 

Sir  Thomas  Browne’s  “Urn  Burial,”  and 
other  works,  showed  a  reaction  from  simple 
to  classical  English .  1642 

Dr.  Samuel  Johnson  in  his  “  Rasselas”  and 
other  works  used  a  very  pompous  style  of 
English .  1759 

Alfred  Tennyson,  in  his  poems,  did  much 
for  the  revival  and  establishment  of  the 
purest  style  of  English . Born  1809 


450 

597 


18. 

19. 


20. 

670  21. 


22. 

23. 

24. 

25. 


735 

901 

1000 

1066 

1160  26. 
1154  27 

1204  28' 
29. 

1205  30. 
31. 

1220 

1258  32. 


33. 


1297 
1303 

1340  34 
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AMERICAN 
LITER  A  TURE 

Colonial  Period  to 
The  Present  Time 

History,  Story  and  Song 
Lives  of  All  Our  Noted  Authors 
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THE  COLONIAL  PERIOD. 

1607—1765. 

THE  FIRST  ENGLISH  SETTLEMENT.  Not  until  a  hundred  years 
had  passed  after  John  Cabot,  by  his  discovery  of  North  America  in  1497,  had  laid  the 
foundation  for  England’s  claim  to  this  country,  was  any  attempt  made  by  English 
people  to  occupy  it.  Then  the  gallant  Sir  Walter  Raleigh  undertook  the  enterprise, 
but  the  result  was  a  disastrous  failure.  A  little  remnant  of  his  feeble  band  on 
Roanoke  Island  was  absorbed  among  the  Indians.  In  1607  the  enterprising  mer¬ 
chants  of  London  sent  out  a  stronger  company  under  better  auspices  to  found  James¬ 
town,  in  Virginia.  English  preachers  and  poets  exerted  their  talents  to  set  forth  the 
brilliant  prospects  of  the  new  venture.  Y et  even  this  glowingly  advertised  scheme 
was  in  danger  of  failure  from  the  inevitable  but  unforeseen  difficulties  of  planting 
civilization  in  a  wilderness.  At  last,  after  a  hard  struggle  and  with  liberal  help  from 
its  wealthy  promoters,  it  did  succeed,  not  in  financial  returns,  but  in  making  a  new 
home  for  English  men  and  English  institutions.  In  the  course  of  the  seventeenth 
century  ten  more  such  colonies  were  established  with  similar  struggles  and  little 
mutual  aid.  In  fact  there  was  often  rivalry  and  jealousy  among  them,  which  only 
the  common  danger  from  the  savage  Indians  or  the  more  formidable  French  could 
suppress  for  a  time. 


CHAPTER  I. 

The  Colonial  Period.  1607-1765* 

Colonial  Literature. — Amid  the  pressing  hard¬ 
ships  of  new  settlements  few  of  the  immigrants 
had  time  or  inclination  to  produce  literature.  Yet 
there  were  writers  who  reported  to  their  English 
friends  the  natural  features  of  the  New  World 
and  the  character  of  its  inhabitants  and  told  the 
story  of  their  own  adventures  among  them.  There 
were  preachers  who  employed  pen,  as  well  as 
voice,  to  preserve  and  promote  that  form  of  the 
Christian  religion  which  they  had  brought  to  a 
strange  land.  There  sprang  up  also  in  the 


colonies,  here  and  there,  men  who  found  fault  with 
the  newly  framed  governments  and  customs  and 
indulged  in  satirical  comments.  All  this  was  in 
plain  prose,  often  the  plainest  and  roughest,  pre¬ 
served  only  for  its  historical  interest,  and  as 
testifying  the  spirit  of  our  rude  forefathers.  Yet 
‘there  were  some  feeble  attempts  at  verse-making, 
which  now  excite  a  pitying  smile  rather  than  give 
intellectual  pleasure.  Such  is  the  general  aspect 
of  colonial  literature  until  the  English  govern¬ 
ment,  seeing  the  growing  importance  of  the 
colonies,  without  appreciating  their  circumstances 
or  their  spirit,  began  to  impose  new  burdens,  too 
grievous  to  be  borne.  The  Stamp  Act  of  1765 
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swept  nearly  all  minds  in  the  several  colonies  into 
the  same  current  of  thought.  From  that  date  be¬ 
gan  the  conscious  unity  of  the  American  people, 
which  was  soon  reflected  in  their  literature, 
openly  declared  in  Congress,  and  successfully 
maintained  in  the  field. 

Captain  John  Smith. — Among  the  first  settlers 
of  Virginia  was  a  hardy  adventurer,  bearing  the 
homeliest  of  English  names,  John  Smith  (1579- 
1631).  He  spent  only  two  years  and  a  half  in  the 
country,  and  for  part  of  that  time  was  president 
■of  the  colony,  though  at  first  he  was  regarded  as 
a  disturber  of  its  peace.  According  to  his  own 
report,  he  was  the  means  of  keeping  the  settlers 
from  abandoning  Jamestown  and  of  saving  them 
from  starvation.  Being  injured  accidentally  he 
was  obliged  to  return  to  England,  and  there  pub¬ 
lished  various  treatises.  He  had  already  issued 
A  True  Relation  of  Virginia  (1608),  which  he 
•afterward  enlarged  into  a  General  History  of  Vir¬ 
ginia  (1624).  In  the  former  he  said  piously: 
■“We  doubt  not  but  by  God’s  gracious  assistance, 
fand  the  adventurous  willing  minds  and  speedy 
furtherance  to  so  honorable  an  action,  in  after¬ 
times  to  see  our  nation  enjoy  a  country  not  only 
exceedingly  pleasant  for  habitation  but  also  very 
profitable  for  commerce  in  general,  no  doubt 
pleasing  to  Almighty  God,  honorable  to  our 
gracious  sovereign,  and  commodious  generally  to 
the  whole  kingdom.” 

Smith  was  a  rough  copy  of  Sir  Walter  Raleigh, 
a  man  of  low  birth  but  aspiring  to  great  things. 
In  his  writings  he  did  not  hesitate  to  exaggerate 
his  own  exploits  and  appropriate  to  himself  the 
credit  properly  belonging  to  others.  In  his  True 
Relation  he  tells  of  his  capture  by  Powhatan  and 
six  weeks’  captivity,  but  says  nothing  about  his 
famous  rescue  by  Pocahontas.  That  dramatic 
episode  was  a  happy  thought  first  published  after 
the  Indian  princess  was  brought  to  England,  in 
1616,  as  the  wife  of  John  Rolfe,  and  was  pre¬ 
sented  at  court.  While  critical  historians  gener¬ 
ally  dismiss  the  story  as  fiction,  it  must  be  ad¬ 
mitted  that  John  Fiske  and  others  accept  it  as 
fact,  somewhat  colored. 

Captatn  Smith  Rescued  by  Pocahontas. 

(From  Smith’s  General  History  of  Virginia,  slightly 
modernized.) 

At  last  they  brought  Smith  to  Meronocomoco, 
where  was  Powhatan,  their  emperor.  Here  more 
than  two  hundred  of  those  grim  courtiers  stood  won¬ 
dering  at  him,  as  he  had  been  a  monster,  till  Pow¬ 
hatan  and  his  train  had  put  themselves  in  their 
greatest  braveries.  Before  a  fire,  upon  a  seat  like  a 
bedstead,  he  sat,  covered  with  a  great  robe  made  of 


raccoon-skins,  and  all  the  tails  hanging  by.  On  either 
hand  did  sit  a  young  wench  of  sixteen  or  eighteen 
years,  and  along  on  each  side  the  house  two  rows  of 
men,  and  behind  them  as  many  women,  with  all  their 
heads  and  shoulders  painted  red,  many  of  their  heads 
bedecked  with  the  white  down  of  birds;  but  every 
one  with  something;  and  a  great  chain  of  white 
beads  about  their  necks. 

At  Smith’s  entrance  before  the  king,  all  the  people 
gave  a  great  shout.  The  Queen  of  Appamatuck  was 
appointed  to  bring  him  water  to  wash  his  hands;  and 
another  brought  him  a  bunch  of  feathers,  instead  of 
a  towel,  to  dry  them.  Having  feasted  him  after  the 
best  barbarous  manner  they  could,  a  long  consulta¬ 
tion  was  held;  but  the  conclusion  was,  two  great 
stones  were  brought  before  Powhatan.  Then  as 
many  as  could  laid  hands  on  him,  dragged  him  to 
them,  and  thereon  laid  his  head,  and  being  ready 
with  their  clubs  to  beat  out  his  brains,  Pocahontas, 
the  king’s  dearest  daughter,  when  no  entreaty  could 
prevail,  got  his  head  in  her  arms,  and  laid  her  own 
upon  his,  to  save  him  from  death.  Whereat  the 
emperor  was  contented  he  should  live  to  make  him 
hatchets,  and  her  bells,  beads,  and  copper;  for  they 
thought  him  as  well  of  all  occupations  as  themselves. 
For  the  king  himself  will  make  his  own  robes,  shoes, 
bows,  arrows,  pots;  plant,  hunt,  or  do  anything  so 
well  as  the  rest. 

Two  days  after,  Powhatan,  having  disguised  him¬ 
self  in  the  most  fearfulest  manner  he  could,  caused 
Captain  Smith  to  be  brought  forth  to  a  great  house 
in  the  woods,  and  there,  upon  a  mat  by  the  fire,  to 
be  left  alone.  Not  long  after,  from  behind  a  mat 
that  divided  the  house  was  made  the  most  dolefulest 
noise  he  ever  heard;  then  Powhatan,  more  like  a 
devil  than  a  man,  with  some  two  hundred  more  as 
black  as  himself,  came  unto  him,  and  told  him  now 
they  were  friends,  and  presently  he  should  go  to 
Jamestown,  to  send  him  two  great  guns  and  a  grind¬ 
stone,  for  which  he  would  give  him  the  country  of 
Capahowosick,  and  forever  esteem  him  as  his  son 
Nantaquond.  So  to  Jamestown  with  twelve  guides 
Powhatan  sent  him.  That  night  they  quartered  in 
the  woods,  he  still  expecting — as  he  had  done  all 
this  long  time  of  his  imprisonment — every  hour  "to 
be  put  to  one  death  or  other,  for  all  their  feasting. 
But  Almighty  God  by  his  divine  providence  had  molli¬ 
fied  the  hearts  of  those  stern  barbarians  with  com¬ 
passion.  The  next  morning  betimes,  they  came  to 
the  fort,  where  Smith,  having  used  the  savages  with 
what  kindness  he  could,  he  showed  Rawhunt,  Pow¬ 
hatan’s  trusty  servant,  two  demi-culverins  and  a  mill¬ 
stone,  to  carry  Powhatan. 

Early  Virginia  Writers. — There  were  others 
connected  with  the  settlement  in  Virginia  who 
wrote  accounts  of  its  affairs.  Some  of  these  were  , 
published  at  the  time ;  others  were  intended  for  1 
the  information  of  the  Virginia  Company  of 
London,  which  supported  the  enterprise  for  several 
years,  until  it  passed  into  the  King’s  hands.  There 
were  factions  among  the  leaders,  and  few  of  the 
settlers  were  qualified  for  the  labor  required. 
Grumblings  and  quarrels  marked  every  stage  of 
its  progress.  Even  after  the  various  documents 
have  been  carefully  sifted,  historians  are  not  fully 
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agreed  in  awarding  praise  and  blame  among  the 
parties.  Jamestown  was  built  on  a  small  island, 
and  hardly  a  vestige  of  it  remains.  But  the 
colony  eventually,  by  raising  tobacco,  became 
wealthy  and  took  the  lead  in  more  important 
matters. 

Among  the  early  writers  were  George  Percy, 
who  describes  the  brightness  and  gloom  of  the  first 
year  in  Virginia;  William  Strachey,  whose  picture 
of  a  storm  on  his  disastrous  voyage  thither  is 
thought  to  have  suggested  Shakespeare’s  Tempest ; 
the  missionary,  Alexander  Whitaker,  who  wrote 
Good  News  from  Virginia ,  and  John  Pory,  who 
gives  amusing  sketches  of  Indian  life.  The  most 
remarkable  literary  fact  connected  with  the  early 
settlement  is  that  George  Sandys,  amidst  severe 
calamities  which  threatened  to  destroy  the  colony, 
persevered  in  translating  into  English  verse  Ovid’s 
Metamorphoses.  The  work  was  published  in  1626, 
after  his  return  to  England. 

The  Pilgrims  at  Plymouth. — In  December, 
1620,  a  weather-beaten  band  of  a  hundred  souls 
landed  on  the  stern  and  rock-bound  coast  of  New 
England.  They  were  Independents  in  religion, 
who  had  previously  been  driven  from  the  vicinity 
of  Scrooby,  in  Yorkshire,  England,  to  take  refuge 
in  Holland.  Their  leaders  had  tedious  negotia¬ 
tions  with  the  Plymouth  Company,  who  held  a 
royal  patent  for  settling  colonies  in  New  England. 
Two  vessels  were  chartered,  but  only  one — the 
historic  “Mayflower” — was  able  to  cross  the  ocean. 
Its  passengers  were  poor,  but  intelligent  and 
deeply  religious  people,  willing  to  undergo  hard¬ 
ship  for  conscience  sake.  From  their  study  of  the 
Bible  they  desired  a  return  to  the  primitive  sim¬ 
plicity  of  apostolic  times,  and  more  thorough 
reformation  in  religion  than  had  been  attained  in 
England.  Before  they  landed  they  drew  up  and 
signed  the  celebrated  “Mayflower  Compact,”  form¬ 
ing  themselves  into  a  “civil  body  politic.” 

William  Bradford. — One  of  the  most  influential 
Pilgrims  was  William  Bradford  (1588-1657). 
He  was  elected  Governor  in  1621,  anrl  thereafter 
annually  for  thirty-one  years.  Beginning  in  1631, 
he  wrote  a  History  of  Plymouth  Plantation,  whose 
fate  was  singular.  The  manuscript  was  long  pre¬ 
served  in  the  Old  South  Church  in  Boston,  but 
was  carried  away  when  the  British  evacuated  that 
city  in  1775.  Taken  first  to  Halifax,  and  after¬ 
ward  to  London,  it  was  kept  in  the  Lambeth 
library,  but  was  practically  unknown.  When  dis¬ 
covered,  in  1853,  it  was  called  “The  Log  of  the 
Mavflower.”  Much  public  interest  was  aroused, 
and  it  was  copied  and  published.  Eventually,  by 
the  good  offices  of  Hon.  T.  F.  Bayard,  the  manu¬ 


script  was  restored  to  the  State  of  Massachusetts, 
in  whose  custody  it  remains.  It  is  really  a  history 
of  the  colony  from  1602  to  1647.  The  author  was 
modest  in  his  statements  about  himself.  He  said 
at  the  outset,  “I  shall  endeavor  to  manifest  the 
history  in  a  plain  style,  with  single  regard  unto 
the  simple  truth  in  all  things,  at  least  as  near  as 
my  slender  judgment  can  attain  the  same.”  This 
purpose  he  fully  carried  out.  Though  the  history 
was  not  published  till  two  centuries  had  passed,  it 
had  been  used  by  his  nephew  in  a  fuller  history, 
and  later  by  Thomas  Prince.  But  since  it  has 
been  accurately  printed,  it  has  been  pronounced  a 
classic  in  historical  literature. 

The  Landing  of  the  Pilgrims. 

(Modernized  from  Bradford’s  History  of  Plymouth 

Plantation,  also  called  The  Log  of  the  Mayflower.) 

[Dec.  8,  1620.]  It  began  to  snow  and  rain,  and 
about  the  middle  of  the  afternoon  the  wind  increased 
and  the  sea  became  very  rough.  They  broke  their 
rudder,  and  it  was  as  much  as  two  men  could  do 
to  steer  her  with  a  couple  of  oars.  But  their  pilot 
bade  them  be  of  good  cheer  for  he  saw  the  harbor. 
But  the  storm  increasing  and  night  drawing  on,  they 
bore  what  sail  they  could,  to  get  in  while  they  could 
see.  But  herewith  they  broke  their  mast  in  three 
pieces  and  their  sail  fell  overboard  in  a  very  grown 
sea,  so  as  they  had  like  to  have  been  cast  away. 
Yet  by  God’s  mercy  they  recovered  themselves,  and 
having  the  flood  with  them  struck  into  the  harbor. 
But  when  it  came  to,  the  pilot  was  deceived  in  the 
place  and  said  the  Lord  be  merciful  to  them,  for  his 
eye  never  saw  that  place  before,  and  he  and  the 
master-mate  would  have  run  her  ashore,  in  a  cove 
full  of  breakers  before  the  wind,  but  a  lusty  seaman 
which  steered  bade  those  which  rowed,  if  they  were 
men,  about  with  her,  or  else  they  were  all  cast  away; 
the  which  they  did  with  speed.  So  he  bid  them  be 
of  good  cheer,  and  row  lustily  for  there  was  a  fair 
sound  before  them,  and  he  doubted  not  but  they 
should  find  one  place  or  other,  where  they  might 
ride  in  safety.-  And  though  it  was  very  dark,  and 
rained  sore,  yet  in  the  end  they  got  under  the  lee 
of  a  small  island,  and  remained  there  all  the  night 
in  safety.  But  they  did  not  know  this  to  be  an 
island  till  morning,  but  were  divided  in  their  minds; 
some  wouid  keep  the  boat  for  fear  they  might  be 
amongst  the  Indians;  others  were  so  weak  and  cold 
they  could  not  endure,  but  got  ashore,  and  with  much 
ado  got  fire  (all  things  being  so  wet),  and  the  rest 
were  glad  to  come  to  them,  for  after  midnight  the 
wind  shifted  to  the  northwest,  and  it  froze  hard. 

But  though  this  had  been  a  day  and  night  of  much 
trouble  and  danger  unto  them,  yet  God  gave  them  a. 
morning  of  comfort  and  refreshing  (as  usually  He 
doth  to  His  children) ;  for  the  next  day  was  a  fair 
sun-shining  day,  and  they  found  themselves  to  be  on 
an  island  secure  from  the  Indians;  where  they  might 
dry  their  stuff,  fix  their  pieces  (guns),  and  rest 
themselves,  and  gave  God  thanks  for  His  mercies 
in  their  manifold  deliverances.  And  this  being  the 
last  day  of  the  week,  they  prepared  there  to  keep 
the  Sabbath.  On  Monday  they  sounded  the  harbor 
and  found  it  fit  for  shipping,  and  they  marched  into 
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the  land  and  found  divers  cornfields  and  little  run¬ 
ning  brooks,  a  place  (as  they  supposed)  fit  for 
situation  (settlement) ;  at  least  it  was  the  best  they 
could  find,  and  the  season  and  their  present 
necessity  made  them  glad  to  accept  of  it.  So  they 
returned  to  their  ship  again  with  this  news  to  the 
rest  of  their  people,  which  did  much  comfort  their 
hearts. 

On  the  15th  of  December  they  weighed  anchor  to 
go  to  the  place  they  had  discovered,  and  came  within 
two  leagues  of  it,  but  were  fain  to  bear  up  again. 
But  the  16th  day  the  wind  came  fair,  and  they 
arrived  safe  in  the  harbor.  Afterward  they  took 
better  view  of  the  place,  and  resolved  where  to  pitch 
their  dwelling.  And  the  25th  day  they  began  to  erect 
the  first  house  for  common  use  to  receive  them  and 
their  goods. 

[Note. — The  first  landing,  as  shown  above,  was 
made  on  December  10th,  old  style,  which  becomes 
the  21st  in  the  new  style.  By  error  in  calculation  it 
has  been  reckoned  to  be  the  22d,  which  day  is 
usually  celebrated.] 

Independents  and  Puritans.— The  Pilgrim 

Fathers  who  had  settled  at  Plymouth  were  Inde¬ 
pendents  in  religion,  that  is,  they  had  definitely 
withdrawn  from  the  established  Church  of  Eng¬ 
land  before  they  left  that  country.  They  held  that 
to  form  a  Christian  church  anywhere  all  that  was 
necessary  was  for  a  number  of  those  who  believed 
in  salvation  by  Christ  to  unite  by  a  covenant  to 
assist  each  other  in  following  Him.  Each  congre¬ 
gation  could  act  by  itself  in  selecting  and  ordain¬ 
ing  its  teachers  and  ministers.  But  the  later  im¬ 
migrants  who  settled  at  Boston  and  Salem  were 
Puritans,  strongly  attached  to  the  national  church, 
yet  desiring  its  further  reformation.  They  were 
Calvinists  in  doctrine,  and  wished  to  keep  in  com¬ 
munion  with  the  Protestant  churches  of  the  Con¬ 
tinent.  They  tended  to  the  Presbyterian  system 
of  church  polity,  and  objected  to  certain  usages  in 
worship  as  superstitious,  while  they  sought  to  en¬ 
force  stricter  morality  among  the  members.  But 
the  bishops  resisted  their  efforts,  and  insisted  on 
conformity  to  the  established  rites  and  ceremonies. 
When  the  Puritans  would  not  comply,  they  were 
prosecuted  for  non-conformity  and  their  clergymen 
were  prohibited  from  preaching. 

Under  these  circumstances  several  prominent 
Puritan  pastors,  with  their  flocks,  sought  refuge  in 
Hew  England  and  formed  the  Massachusetts  col¬ 
ony,  entirely  distinct  in  government  and  spirit 
from  the  Plymouth  colony.  The  new-comers  were, 
in  general,  more  wealthy  and  better  educated  than 
their  predecessors.  Their  love  of  learning  was 
shown  in  their  prompt  effort  to  establish  a  college 
at  Cambridge,  named  from  the  English  Cambridge 
at  which  many  of  them  had  received  their  educa¬ 
tion.  A  printing  press  was  set  up  under  the  charge 
of  the  college,  to  help  in  maintaining  the  intelli¬ 


gence  necessary  m  conducting  the  affairs  of  the 
settlement  in  the  wilderness.  Yet  the  sermons  and 
larger  treatises  of  the  Puritan  divines  were  usually 
printed  in  England,  that  they  might  be  circulated 
in  England  as  well  as  in  their  new  home.  They 
were  not  without  hope  that  their  principles  would 
yet  prevail  in  the  mother  country.  The  Presby¬ 
terians  did  for  a  time  control  Parliament  and 
waged  war  on  the  king,  but  their  leaders  proved 
incapable  and  were  obliged  to  make  way  for  the 
Independent  Cromwell.  When  that  great  ruler 
passed  away,  the  nation,  tired  of  strife,  sought 
peace  in  the  restoration  of  monarchy.  The  Puri¬ 
tans  in  England  were  persecuted  more  bitterly  than 
before.  The  colonists  in  Massachusetts  were 
weaned  from  their  lingering  fondness  for  the 
mother  country.  By  force  of  circumstances  they 
had  become  Congregationalists,  but  they  still  main¬ 
tained  the  union  of  Church  and  State  as  necessary. 
They  denounced  religious  toleration  as  sinful. 
They  expelled  all  who  taught  doctrines  not  ap¬ 
proved  by  their  ministers.  Sharp  disputes  on  such 
matters  exercised  their  wits,  and  fill  the  pages  of 
their  history. 

Religious  Literature. — The  first  book  printed  in 
the  colonies  was  The  Bay  Psalm  Booh  (1640)  ,  is¬ 
sued  from  the  press  at  Harvard  College.  Its  title 
and  contents  show  at  once  what  was  the  popular 
demand.  The  immigrants  had  brought  their 
Bibles,  and  more  could  be  imported.  But  the 
homely,  literal  version  of  the  Psalms  which  they 
needed  for  singing  at  home,  as  well  as  at  church, 
they  must  supply  themselves.  Their  preachers 
were  learned  men  and  published  sermons,  contro¬ 
versial  treatises  and  narratives  of  mission  work 
among  the  Indians.  Thomas  Hooker  (1586-1647) , 
Thomas  Shepard  (1605-1649)  and  John  Cotton 
(1585-1652)  were  the  chief  of  this  class,  all  gradu¬ 
ates  of  Cambridge  University,  England.  Hooker 
had  been  silenced  by  Archbishop  Laud  for  non¬ 
conformity,  and  when  he  came  to  Massachusetts  in 
1633  had  the  reputation  of  being  “without  an  equal 
either  in  Reaching  or  in  disputation.”  He  was 
pastor  of  the  church  at  Cambridge  for  three  years 
and  then  removed  to  Hartford  to  help  in  founding 
the  colony  of  Connecticut.  Some  difference  of 
opinion  about  the  religious  qualification  of  voters 
led  to  this  movement.  After  Hooker’s  death  about 
a  hundred  of  his  sermons  were  published  in  Lon¬ 
don.  His  principal  work  was  A  Survey  of  the 
Summe  of  Church  Discipline.  This  title  shows  at 
once  what  was  preeminent  in  the  minds  of  the 
founders  of  the  new  colony — the  regulation  of  the 
Congregational  Church  and  its  relation  to  the 
State. 
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Shepard  was  another  exile.  He  arrived  at  Cam¬ 
bridge,  Massachusetts,  in  1635,  and  in  the  next 
year  became  pastor  of  the  church  which  Hooker 
had  left.  He  wrote  many  religious  treatises  in  an 
earnest,  energetic  style.  His  hopeful  interest  in 
missionary  efforts  among  the  Indians  is  shown  in 
The  Clear  Sunshine  of  the  Gospel  Breaking  Forth 
Upon  the  Indians  of  New  England.  The  affec¬ 
tionate  feeling  of  the  Puritans  for  the  mother 
country,  and  their  continued  interest  in  it,  are  ex¬ 
pressed  in  New  England’s  Lamentation  for  Old 
England’s  Errors. 

But  the  most  distinguished  of  these  scholarly 
exiles  was  John  Cotton.  Before  he  left  Emanuel 
College,  Cambridge,  he  had  risen  to  be  its  dean. 
He  was  an  eloquent  preacher,  and  his  elaborate 
sermons  attracted  large  audiences  at  the  univer¬ 
sity,  but  when  he  became  a  devoted  student  of  Cal¬ 
vin  his  popularity  waned.  He  took  charge  of  St. 
Botolph’s  Church  at  Boston,  in  Lincolnshire,  and 
thence  his  fame  as  a  pulpit  orator  spread  through 
England.  But  when  William  Laud  became  pri¬ 
mate,  Cotton  was  doomed.  The  Earl  of  Dorset 
sent  him  a  message  that  if  he  had  only  been  guilty 
of  drunkenness  or  adultery,  or  any  such  minor 
■offense,  he  might  have  been  pardoned;  but,  since 
his  crime  was  Puritanism,  he  must  flee  for  his  life. 
Cotton  arrived  at  Boston,  in  Massachusetts,  in 
1633.  That  town  had  been  named  as  a  compli¬ 
ment  to  the  Puritan  preacher,  and  he  was  called 
to  be  pastor  of  its  church.  For  twenty  years  he 
held  this  position,  and  was  as  prominent  in  civil 
■affairs  as  in  ecclesiastical.  He  corresponded  with 
Cromwell  in  the  height  of  his  power.  Carlyle,  in 
mentioning  the  fact,  describes  the  preacher  as 
“oracular  of  high  gospels  to  New  England/'"  Cot¬ 
ton  wished  to  make  the  colony  a  theocracy,  and 
drew  up  and  caused  to  be  printed  in  London  a 
code  of  laws  based  on  the  Mosaic  laws.  But  the 
Puritan  commonwealth,  with  true  wisdom,  never 
adopted  these  laws,  yet  they  have  been  erroneously 
quoted  as  the  laws  of  Massachusetts.  For  his  con¬ 
gregation  he  wrote  Of  the  Holiness  of  Church 
Members \  for  their  children  he  prepared  a  cate¬ 
chism  called  Spiritual  Milk  for  Babes.  He  wrote 
expositions  and  commentaries  on  books  of  the 
Bible;  discussed  Set  Forms  of  Prayer  and  The 
Keys  of  the  Kingdom  of  Heaven,  and  pronounced 
Singing  of  Psalms  a  Gospel  Ordinance.  But  the 
writing  which  is  chiefly  referred  to  is  his  reply  to 
Roger  Williams’  The  Bloody  Tenent  of  Persecution 
for  Cause  of  Conscience.  Williams,  in  opposition 
to  the  general  belief  and  practice  of  that  age,  de¬ 
clared  that  the  civil  magistrate  had  no  right  to  in¬ 
terfere  in  matters  of  religion.  The  very  title  of 


Cotton’s  reply  shocks  a  reader  of  the  present  day: 
The  Bloody  Tenent  Washed  and  made  White  in 
the  Blood  of  the  Lamb.  But  the  humane,  yet  stub¬ 
born,  Roger  retorted  with  The  Bloody  Tenent  yet 
more  Bloody  by  Mr.  Cotton  s  Endeavor  to  wash  it 
White  in  the  Blood  of  the  Lamb.  The  victory  in 
the  controversy  undoubtedly  remains  with  Wil¬ 
liams’  earnest  treatise,  often  lumbering  and  diffuse 
in  style,  yet  exhibiting  learning,  pathos,  sarcasm 
and  lofty  imagination. 

Roger  Williams. — The  humbly  pious,  but  rest¬ 
less  and  courageous,  Roger  Williams  (1606-1683) 
was  born  in  Wales  and  educated  at  Oxford.  For 
a  time  he  was  a  clergyman  of  the  Established 
Church,  but  when  he  became  convinced  secular 
governments  should  not  meddle  with  religion  he 
resigned  his  orders.  In  1631  he  came  to  Plymouth 
and  preached.  Two  years  later  he  was  called  to 
Salem.  His  preaching  was  attractive,  but  he  dis¬ 
turbed  the  peace  of  the  community  by  publishing 
a  pamphlet  asserting  that  the  Indians  had  the  right 
to  the  soil ;  that  the  king  could  not  grant  a  title, 
but  the  soil  must  be  bought  from  the  Indians.  His 
course*  was  so  obnoxious  to  the  authorities  that  he 
was  tried  and  banished.  Therefore,  in  midwinter 
he  sought  refuge  among  the  Indians,  who  knew  his 
friendly  disposition.  His  settlement,  piously 
named  Providence,  became  a  haven  of  soul-liberty, 
as  he  called  his  doctrine. 

In  1643  the  four  colonies — Plymouth,  Massa¬ 
chusetts,  Connecticut  and  New  Haven — for  mutual 
protection  formed  a  confederacy  called  “The 
United  Colonies  of  New  England.”  Williams’ 
settlement,  which  had  steadily  grown,  was  left  out. 
He,  therefore,  went  to  London  to  procure  a  char¬ 
ter.  There  he  found  plenty  to  do,  as  the  West¬ 
minster  Assembly  of  Divines  was  in  session.  Upon 
them  he  urged  consideration  of  his  new  doctrine, 
presenting  it  'first  in  the  form  of  queries.  After¬ 
ward,  waxing  bolder,  he  published  the  treatise  al¬ 
ready  mentioned,  The  Bloody  Tenent  of  Persecu¬ 
tion  for  Cause  of  Conscience  (1644).  Having  se¬ 
cured  the  charter  for  Rhode  Island  and  the  Provi¬ 
dence  plantations,  Williams  returned  to  his  colony 
and  was  made  its  president.  It  was  after  this  that 
the  apostle  of  religious  liberty  became  a  Baptist. 
He  had  other  controversies  with  Cotton  besides  the 
one  about  persecution.  Long  afterward  he  pub¬ 
lished  at  Boston  a  full  report  of  the  debates  he  had 
with  certain  Quakers.  This  large  book  he  called 
George  Fox  digged  out  of  his  Burrows  (1676),  and 
in  it  he  used  vituperation  and  scurrility  to  a  sur¬ 
prising  extent.  This  restless  controversialist  was 
yet  a  mild-tempered  Christian,  and  called  his  offen¬ 
sive  words  “sharp  Scripture^  phrases.”  His  doc- 
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trine  of  soul-liberty  is  deeply  imbedded  in  Ameri¬ 
can  institutions. 

John  Eliot  (1602-1690),  famous  as  ‘'The  Apostle 
to  the  Indians/’  was  a  graduate  of  Cambridge  Uni¬ 
versity,  and  after  coming  to  Massachusetts  settled 
at  Eoxbury  as  a  preacher.  For  the  Indians  he 
translated  into  their  language  the  Bible  and  other 
religious  works. 

John  Winthrop  (1587-1649),  the  first  governor 
of  Massachusetts,  left  a  manuscript  history  which 
was  used  by  later  historians,  but  not  entirely  pub¬ 
lished  till  1826.  He  had  been  a  justice  of  the  peace 
in  Suffolk,  England,  before  he  was  chosen  leader 
of  the  colony  which  settled  at  Salem  in  1630. 
From  year  to  year  he  was  chosen  governor,  except 
when  he  declined  the  office. 

A  fantastic  light  is  cast  on  the  Pilgrims  by  the 
actions  and  writings  of  Thomas  Morton,  an  Eng¬ 
lish  lawyer,  who  came  to  Plymouth  in  1(122,  rather 
in  the  spirit  of  frolic.  He  founded  a  settlement  at 
Mount  Wollaston,  which  he  called  Ma-re  Mount 
(Merry  Mount).  Here  he  set  up  a  Maypole  and 
celebrated  games  which  scandalized  the  sober  Pil¬ 
grims.  Being  charged  with  furnishing  firearms  to 
the  Indians,  he  was  arrested  by  Captain  Miles 
Standish,  whom  he  calls  Captain  Shrimp.  But  the 
culprit  escaped  and  returned  to  Ma-re  Mount.  He 
was  again  arrested  and  sent  back  to  England,  but 
soon  returned  to  repeat  his  tricks.  His  book  re¬ 
citing  his  merry  adventures  was  published  in  1637. 
It  is  full  of  humor  and  has  some  marvelous  natu¬ 
ral  history. 

Mrs.  Anne  Bradstreet. — Highly  honored  in  her 
day  was  Mrs.  Anne  (Dudley)  Bradstreet  (1612- 
1672) .  She  was  the  daughter  of  Governor  Thomas 
Dudley  and  wife  of  Simon  Bradstreet,  who  also 
became  governor  of  Massachusetts.  When  her 
poems  were  printed  at  London  the  publishers  pre¬ 
fixed  the  title  The  Tenth  Muse  lately  sprung  up  in 
America  (1650).  They  were  chiefly  didactic,  imi¬ 
tating  the  style  of  Du  Bartas  and  Quarles,  but 
the  last  was  a  political  dialogue  between  Old  and 
Hew  England.  An  improved  edition  was  issued  at 
Boston  in  1678,  with  some  simpler  and  more  orig¬ 
inal  verses. 

Wigglesworth. — For  fifty  years,  in  spite  of 
weak  health,  Eev.  Michael  Wigglesworth  (1631- 
1705)  was  pastor  at  Meldon.  He  issued  three 
poems  of  considerable  length.  One  was  God’s  Con¬ 
troversy  with  New  England  (1662),  written  at  a 
time  of  great  drought,  and  describing  Hew  Eng¬ 
land  as  “planted,  prospered,  declining,  threatened, 
punished.”  According  to  his  notion,  America  had 
been  a  habitation  of  devils  before  the  arrival  of 
the  English  settlers.  Another  poem  consisted  of 


meditations  on  the  afflictions  of  God’s  children ;  it 
was  quaintly  called  Meat  out  of  the  Eater  (1669), 
a  title  borrowed  from  Samson’s  riddle.  But  his 
most  astonishing  production  was  The  Day  of 
Doom ,  describing  the  last  Judgment  according  to 
the  severest  Puritanical  theology.  This  sulphur¬ 
ous  poem  long  remained  strangely  popular,  and! 
was  hawked  about  the  country  on  broadsides. 

Increase  Mather. — The  family  of  the  Mathers 
was  influential  in  Hew  England  for  three  genera¬ 
tions.  Eichard  Mather  (1596-1669)  was  a  gradu¬ 
ate  of  Oxford  and  a  clergyman  in  England.  He 
was  prohibited  by  Archbishop  Laud  for  not  wear¬ 
ing  a  surplice  when  preaching.  Thereupon  he  set 
sail  for  Boston  and  became  pastor  at  Dorchester 
in  1636.  He  wrote  the  preface  to  the  Bay  Psalm 
Booh  and  many  controversial  and  religious  trea¬ 
tises.  His  son,  Increase  Mather  (1639-1723),  after 
graduating  at  Harvard,  went  for  further  study  to 
Trinity  College,  Dublin,  and  became  a  preacher  in 
England.  Eeturning  to  America,  he  became  pas¬ 
tor  of  the  Horth  Church  in  Boston.  By  his  learn¬ 
ing,  industry  and  ambition  he  became  the  autocrat 
of  Massachusetts.  He  went  to  England  and  spent 
some  years  trying  to  regain  the  charter  which  se¬ 
cured  to  the  colony  self-government.  For  sixteen 
years  he  was  president  of  Harvard  College..  His 
best-known  work  is  An  Essay  for  the  Recording  of 
Illustrious  Providences. 

Cotton  Mather. — More  eminent  than  his  father 
was  Cotton  Mather  (1663-1728),  who  was  also  the 
grandson  of  John  Cotton.  He  graduated  from 
Harvard  at  the  age  of  fifteen,  and  was  ordained 
when  twenty-one.  His  industry  was  great  and  his 
learning  marvelous.  The  praises  of  the  people  min¬ 
istered  to  his  vanity,  yet  there  must  have  been 
some  distrust  of  him,  for  he  never  reached  the 
presidency  of  Harvard  College,  which  he  earnestly 
desired.  Hearly  four  hundred  publications  are 
ascribed  to  him.  His  greatest  work  is  Magnolia 
Christi  Americana  (1702),  “the  great  works  of 
Christ  in  America.”  It  was  intended  to  record  the 
ecclesiastical  history  of  Hew  England,  somewhat 
like  Fuller’s  Church  History.  It  abounds  in  quaint 
pedantry,  odd  expressions  and  even  puerilities,  yet 
it  is  the  most  important  historical  production  of 
the  colonial  period.  Its  chief  excellence  is  in  de¬ 
scription  of  characters.  Mather’s  fame  has  been 
seriously  injured  by  the  part  he  took  in  the  agita¬ 
tion  of  the  Salem  witchcraft.  In  the  Magnolia  he 
relates  the  freaks  of  a  young  girl  whom  he  had 
taken  into  his  house.  In  1689  he  published  Mem¬ 
orable  Providences  Relating  to  Witchcraft ,  and 
three  years  later  twenty  executions  for  this  crime 
took  place  in  Salem.  Mather  assisted  in  the  work. 
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and  wrote  a  full  account  in  his  Wonders  of  the 
Invisible  World  (1693).  The  excitement  had  not 
abated  when  the  Boston  merchant,  Robert  Calef, 
exposed  the  affair  in  his  More  Wonders  of  the  In¬ 
visible  World  (1700).  By  Mather’s  agency  this 
book  was  burnt  at  Harvard  College.  Long  after¬ 
ward  he  repeated  the  old  stories,  but  he  never  re¬ 
covered  his  former  prestige.  Yet  he  deserves  credit 
for  his  courage  in  resisting  public  opinion  when 
he  introduced  the  practice  of  inoculation  as  a  pre¬ 
ventive  of  small-pox.  His  character  has  been 
vindicated  in  the  biography  by  Barret  Wendell. 

Edwards. — In  a  border  settlement  of  Massachu¬ 
setts  was  produced  the  greatest  work  of  Puritan 
metaphysics.  Jonathan  Edwards  (1703-1758)  was 
born  at  East  Windsor,  Connecticut,  where  his 
father  was  the  first  pastor.  From  childhood  he 
was  noted  for  piety  and  literary  ability.  At  the 
age  of  twelve  he  discussed  materialism  with  a 
friend.  He  graduated  from  Yale  College  at  seven¬ 
teen,  then  studied  theology  and  began  to  preach  in 
Hew  York  at  nineteen.  In  1726  he  was  ordained, 
and  married  Miss  Sarah  Pierrepont,  a  beautiful 
lady  of  equal  clerical  connection.  Edwards  became 
assistant  to  his  grandfather  in  the  pastorate  at 
Northampton.  His  preaching  was  attended  with 
a  religious  revival,  which  he  reported  in  A  Narra¬ 
tive  of  Some  Surprising  Conversions  (1736).  He 
went  on  to  prepare  a  Treatise  on  Religious  Affec¬ 
tions  (1740.)  In  the  course  of  years  he  undertook 
to  establish  stricter  rules  with  regard  to  admission 
to  full  communion.  After  long  controversy  and 
unhappy  agitation  he  was  dismissed  by  an  ecclesi¬ 
astical  council  in  1750.  He  retired  at  Stockbridge, 
where  he  was  missionary  to  the  Indians.  Here,  in 
the  midst  of  cares  and  anxieties,  he  wrote  his  cele¬ 
brated  Essay  on  the  Freedom  of  the  Will  and 
Moral  Agency  (1756).  Able  theologians  and  phi¬ 
losophers  have  ackuowledged  its  argumentative 
power;  some  have  attacked  it  vigorously;  yet,  in 
the  main,  its  force  remains  unshaken.  It  is  a 
central  bulwark  of  Calvinistic  philosoplty.  An 
almost  immediate  effect  of  its  publication  was  an 
invitation  to  become  president  of  Princeton  Col¬ 
lege.  He  was  installed  in  January,  1758.  Soon 
after  he  was  inoculated  he  was  seized  with  a  fever, 
and  died  in  March.  He  was  the  most  voluminous 
writer  of  his  century,  his  works  forming  ten  vol¬ 
umes.  Though  he  had  but  a  weak  voice  and  dis¬ 
dained  all  arts  of  oratory,  he  was  an  effective 
preacher.  His  influence  is  clearly  seen  in  the 
theological  literature  of  New  England  for  a  .full 
century. 

Woolman.  —  Charles  Lamb  has  advised  his 
readers  to  “get  the  writings  of  John  Woolman  by 


heart,  and  love  the  early  Quakers.”  Woolman 
(1720-1772)  was  born  at  Northampton,  New  Jer¬ 
sey,  brought  up  in  the  Society  of  Friends,  and 
early  became  a  minister.  After  a  trial  of  shop¬ 
keeping  he  became  a  tailor,  but  at  various  inter¬ 
vals  he  traveled  through  the  country  on  religious 
errands  and  visited  Indian  settlements.  In  1749 
he  married  “a  well-inclined  damsel.”  His  Society 
published  a  tract  which  he  had  prepared,  called 
Some  Considerations  on  the  Keeping  of  Negroes 
(1753).  It  was  one  of  the  earliest  anti-slavery 
arguments.  Woolman’ s  conscientious  scruples  in 
regard  to  fighting  were  tested  during  the  French 
War.  In  1772  he  visited  England,  and  there  died 
of  small-pox.  The  Journal  of  his  Life  and  Travels 
in  the  Service  of  the  Gospel  is  his  principal  work. 
It  has  been  abridged  and  edited  by  Whittier. 
The  unpretending  narrative  is  touching  in  its 
quaintness. 

Franklin. — A  brief  notice  of  Benjamin  Frank¬ 
lin  (1706-1790)  may  conclude  our  survey  of  Colo¬ 
nial  Literature.  He  has  been  pronounced  “our 
first  man  of  letters,”  yet  he  never  published  any¬ 
thing  under  his  own  name  except  his  newspaper. 
He  was  more  a  man  of  invention  and  public  spirit 
than  a  man  of  letters.  His  activity  reached  through 
our  next  period,  but  much  of  his  writing  belongs 
to  colonial  times.  He  was  born  in  Boston,  the 
youngest  son  of  a  large  family.  He  learned  to  set 
type,  and  contributed  anonymously  to  his  brother’s 
newspaper.  But  he  ran  away  to  Philadelohia,  and 
there  worked  diligently  at  his  trade. 

Franklin  prospered  in  business  and  in  seven 
years  had  a  newspaper  of  his  own.  In  Poor  Rich¬ 
ard’s  Almanac,  which  he  conducted  for  twenty-five 
years,  by  pithy  proverbs  he  taught  the  people  the 
way  to  wealth.  In  1741  he  founded  the  first  liter¬ 
ary  magazine  in  America.  He  stimulated  his  fel¬ 
low-citizens  to  pave  the  streets,  to  start  a  fire  com¬ 
pany  and  to  found  the  first  hospital  in  America. 
His  literary  junto  has  grown  into  the  American 
Philosophical  Association,  his  circulating  library 
has  become  the  Philadelphia  Library,  his  academy 
has  grown  to  be  the  University  of  Pennsylvania. 
He  was  the  most  obedient  servant  of  the  public, 
and  he  shrewdly  ruled  his  grateful  master.  He 
was  keen  in  perception  and  sound  in  judgment,,  the 
personification  of  common  sense.  His  writings 
had  a  marked  effect  upon  public  opinion.  When 
General  Braddock  needed  wagons  for  his  army 
and  could  not  get  them,  he  was  advised  to  appoint 
Franklin  quartermaster.  When  this  was  done, 
Franklin’s  neatly  worded  letter  brought  the  farm¬ 
ers  rushing  to  supply  them.  He  served,  in  the  Legis¬ 
lature,  and  he  was  sent  to  England  as  the  agent 
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of  Pennsylvania.  Wherever  he  went  he  found  oc¬ 
casion  to  write  a  brief  letter,  which  accomplished 
its  purpose.  Where  had  this  runaway  printer’s 
apprentice  learned  to  write?  He  tells  us  himself 
in  his  Autobiography.  He  studied  and  imitated 
the  style  of  Addison’s  Spectator.  But  his  own  style 
is  more  homely  and  direct.  It  is  less  polished,  but 
keener;  it  has  the  vigor  and  conciseness  of  Swift 
without  his  harshness.  Pranklin  was  the  only 
member  of  the  committee  of  the  Continental  Con¬ 
gress  that  made  alterations  in  Jefferson’s  draft  of 
"the  Declaration  of  Independence.  “The  burning 
page  of  Jefferson  bears  Franklin’s  calmer  lines.” 

Franklin,  at  the  age  of  seventy,  went  to  France 
in  the  service  of  his  country.  In  the  midst  of  the 
most  highly  decorated  court  of  Europe  he  appeared 
like  an  ancient  philosopher  returned  to  earth  in 
modern  dress.  He  charmed  king  and  court  by  the 
simplicity  of  his  attire,  the  wit  and  wisdom  of  his 
address.  At  a  special  fete  before  a  crowded  theatre, 
Voltaire,  the  sovereign  of  literature,  embraced 
Franklin,  the  master  of  science.  At  the  psycho¬ 
logical  moment  the  alliance  of  the  two  nations  was 
effected.  It  was  during  his  residence  in  France 
that  Franklin  wrote  his  most  charming  “baga¬ 
telles,”  as  he  called  them.  To  the  leisure  of  this 
period  is  also  due  his  simple,  straightforward  Auto¬ 
biography.  It  was  published  surreptitiously  and 
incorrectly.  Nearly  a  hundred  years  passed  before 
the  correct  version  appeared. 

Franklin  returned  to  America  to  assist  in  fram¬ 
ing  the  Constitution  of  the  nation  and  to  be  chosen 
president  of  Pennsylvania.  He  died  full  of  years 
and  honors.  A  Frenchman  summed  up  his  service 
to  mankind  in  a  Latin  line — 

Eripuit  fulmen  ccelo,  sceptrumque  tyrannis. 

He  snatched  the  lightning  from  heaven,  and  the 
sceptre  from  tyrants. 


CHAPTER  II. 

The  Revolutionary  Period. 

A.  D.  J765 — 1790. 

Preparation. — The  Eevolution  was  an  unex- 
,  pected  sequel  to  the  French  and  Indian  War. 
Great  Britain  was  heavily  burdened  by  the  expense 
of  the  conflict.  Parliament,  in  looking  around  for 
new  sources  of  revenue,  decided  that  it  had  a  right 
to  tax  the  colonies.  But  the  colonies  had  already 
contributed  liberally  with  men  and  means  for  the 
war  in  America.  Parliament  imposed  light  taxes, 
first  on  stamps,  afterward  on  tea.  The  leading 
men  in  the  colonies  had  learned  political  wisdom 


in  trying  to  manage  their  affairs  and  in  resisting 
the  arbitrary  acts  of  royal  and  proprietary  gov¬ 
ernors.  They  claimed  the  rights  of  free-born  Eng¬ 
lishmen  that  they  should  not  be  taxed  when  not 
represented  in  Parliament.  The  king  and  his  min¬ 
istry  were  amazed  at  the  steadfast  resistance  of  the 
Americans.  The  colonies  had  been'  brought  into 
some  degree  of  united  action  in  the  French  War. 
They  were  thus  prepared  to  make  common  cause 
against  British  injustice.  Political  discussioiis  took 
place  both  in  North  and  South.  The  brilliant 
oratory  of  Patrick  Henry,  John  Adams  and  James 
Otis  was  followed  by  the  able  State  papers  of 
Dickinson  and  Jefferson. 

Before  independence  was  declared,  Thomas 
Paine  roused  the  people  to  patriotic  action  by  his 
Common  Sense ,  and  afterward  renewed  their  cour¬ 
age  by  his  Crisis.  During  the  struggle  satires  were 
directed  against  the  Tories,  and  ballads  ridiculed 
the  British.  Philip  Freneau,  patriot  and  poet, 
wrote  for  newspapers  in  various  styles.  When  in¬ 
dependence  was  attained  a  new  government  had 
to  be  established.  ^The  convention  for  this  purpose 
succeeded  far  beyond  their  own  expectations  in 
frapiing  the  Constitution.  Its  principles  were  ad¬ 
mirably  explained  in  the  Federalist ,  a  series  ©f 
essays  by  Hamilton,  Madison  and  Jay.  Their  value 
as  political  essays  has  been  recognized  by  all  sub¬ 
sequent  writers. 

Dickinson. — No  man  was  more  actively  em¬ 
ployed  in  drawing  up  State  papers  in  behalf  of 
the  colonies  before  the  declaration  of  independ¬ 
ence  than  John  Dickinson  (1732-1808).  He  was 
born  in  Maryland,  but  resided  chiefly  in  Penn¬ 
sylvania,  though  finally  in  Delaware.  He  was 
of  Quaker  descent,  and  studied  law  in  London. 
In  1765,  at  the  Stamp  Act  Congress  in  New  York,, 
he  drafted  the  resolutions  adopted.  In  1768,  under 
the  name  of  “a  Pennsylvania  Farmer,”  he  pub¬ 
lished  Letters  to  the  Inhabitants  of  the  British 
Colonies.  Their  style  is  dignified  and  their  argu¬ 
ment  cogent.  They  had  influence  in  Great  Britain 
as  well  as  in  America,  but  did  not  alter  the  course 
of  events  To  Dickinson  is  due  the  phrase,  “No 
taxation  without  representation.”  When  he  be¬ 
came  a  member  of  the  first  Continental  Congress, 
in  1774,  his  services  were  needed  to  draw  up  the 
Petition  to  the  King,  the  Declaration  to  the  Armies 
and  the  Address  to  the  States.  Their  vigorous  de¬ 
fense  of  the  rights  of  Americans  convinced  their 
friends  but  not  their  foes..  The  king’s  ministers 
pronounced  the  colonies  in  rebellion.  In  the  next 
Congress  Dickinson  drew  up  a  plan  of  confedera¬ 
tion,  but  it  was  rejected  as  limiting  the  general 
government  too  much.  He  opposed  the  declara- 
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feion  of  independence  as  premature  until  the  colo¬ 
nies  were  better  united  and  foreign  assistance  as¬ 
sured.  When  the  war  reached  the  Middle  States 
he  enlisted  as  a  private,  but  was  soon  made  a  briga¬ 
dier-general.  He  afterward  resided  alternately  in 
Pennsylvania  and  Delaware.  On  behalf  of  Con¬ 
gress,  in  1779,  he  wrote  an  Address  to  the  States, 
calling  for  vigorous  action.  Under  the  signature 
Fabius  he  advocated  the  ratification  of  the  Federal 
Constitution  in  1787.  Delaware  was  the  first  State 
to  ratify  the  document,  and  Pennsylvania  followed 
five  days  later.  When  war  with  France  was 
threatened  in  1797  a  second  series  of  letters  signed 
Fabius  urged  forbearance  toward  our  old  ally.  His 
political  writings  were  collected  and  published  in 
1801.  His  style  was  commended  by  English  and 
French  statesmen. 

Witherspoon. — Though  a  native  of  Scotland 
and  minister  of  its  Church,  John  Witherspoon 
(1722-1794)  attained  fame  as  president  of  Prince¬ 
ton  College  and  signer  of  the  Declaration  of  Inde¬ 
pendence.  Before  he  left  Scotland  he  had  been 
prominent  in  church  controversies,  and  had  pub¬ 
lished  three  volumes  of  Essays  (1764).  He  came 
to  America  on  receiving  a  second  call  to  Princeton 
in  1768.  He  said  afterward  that  he  “had  become 
an  American  the  moment  he  landed.”  When  the 
struggle  for  independence  began  his  influence  was 
on  that  side.  When  the  war  closed  his  college  he 
served  in  the  New  Jersey  convention  and  helped 
to  frame  the  State  Constitution.  Being  sent  to  the 
Continental  Congress,  his  first  act  was  to  sign  the 
Declaration  of  Independence.  He  was  active  in 
Congress  till  1782,  and  drew  up  many  of  its 
papers.  His  Works  were  collected  in  four  volumes 
in  1801,  and  later  editions  have  been  issued. 

Freneau. — The  best  poet  of  the  Revolutionary 
period  was  Philip  Freneau  (1752-1832).  He  was 
of  Huguenot  descent,  and  was  born  in  New  York. 
During  the  war  he  was  taken  captive  by  the  British 
and  confined  in  a  prison-ship.  He  was  a  fluent 
writer  and  after  the  war  was  constantly  engaged 
in  writing  for  newspapers.  His  poetry  comprised 
hymns,  satires,  descriptive  and  patriotic  pieces. 
Perhaps  his  best  are  The  Old  Indian  Burying 
Ground  and  The  Wild  Honeysuckle,  both  showing 
love  of  nature  and  talent  for  description.  Freneau 
was  an  ardent  follower  of  Jefferson,  and  his  excess 
of  party  spirit  hurt  his  reputation.  His  poetry, 
scattered  in  newspapers,  was  not  carefully  collected 
or  edited  till  1904. 

Trumbull. — A  remarkable  imitation  of  Hudibras 
was  issued  in  1776  bearing  the  name  McFingal.  It 
was  written  by  John  Trumbull  (1750-1831)  and 
was  intended  to  ridicule  Tories  of  Connecticut. 


The  resemblance  to  Hudibras  is  chiefly  in  the  short 
metre,  clipped  words  and  imperfect  rhymes.  The 
butt  of  the  satire  is  a  garrulous  High-Church 
Scotch- American.  The  first  canto  describes  a 
town-meeting  held  just  after  receiving  news  of  the 
fight  at  Lexington.  Honorius  (who  stands  for 
John  Adams)  delivers  a  patriotic  speech,  which 
-’Squire  McFingal  interrupts.  His  argument  shows 
self-interest  and  hope  for  reward.  Honorrus  re¬ 
viles  Gage,  and  the  Tories  become  boisterous.  Fi¬ 
nally  the  mob  enters  and  breaks  up  the  meeting. 
In  the  later  part,  added  after  the  surrender  of 
Cornwallis,  McFingal  is  tarred  and  feathered  and 
fastened  to  a  liberty  pole.  He  escapes  to  his  cellar, 
where  the  Tories  hold  a  council.  McFingal  in  a 
prophetic  strain  tells  the  triumph  and  glory  of 
America.  But  while  he  is  speaking  the  approach 
of  the  Whigs  is  heard,  and  McFingal  escapes 
through  the  cellar  window. 

Trumbull  was  born  at  Waterbury,  Conn.,  and 
graduated  at  Yale  College.  He  wrote  serious 
poetry  as  well  as  satire.  In  1775  he  ridiculed  Gen¬ 
eral  Gage’s  proclamation,  and  afterward  used  part 
of  this  burlesque  in  McFingal.  Trumbull  studied 
law  with  John  Adams,  rose  to  eminence  in  his  pro¬ 
fession  and  became  a  judge. 

Hopkinson. — Another  satirist  of  this  period  who 
also  became  a  judge  was  Francis  Hopkinson  (1737- 
1791).  He  was  born  in  Philadelphia  and  was  the 
first  graduate  of  the  college  which  has  become  the 
University  of  Pennsylvania.  He  was  small  in  size 
and  a  dilettante  in  accomplishments,  yet  active  as 
a  lawyer  and  a  signer  of  the  Declaration  of  Inde¬ 
pendence.  In  1774  he  published  under  a  pseudo¬ 
nym  A  Pretty  Story,  describing  the  dispute  be¬ 
tween  the  masters  of  the  Old  Farm  (England) 
and  the  settlers  of  the  New  Farm  (America). 
During  the  war  his  ballad,  The  Battle  of  the  Kegs 
(1778),  ridiculed  the  alarm  which  the  British 
troops  in  Philadelphia  experienced  when  some  kegs 
came  floating  down  the  Delaware.  The  troops  were 
ordered  out  and  the  cannon  trained  on  the  hapless 
kegs.  Still  later  Hopkinson  used  his  talent  in 
song  on  The  New  Roof  to  secure  popular  approval 
of  the  proposed  Federal  Constitution.  When  he 
signed  the  Declaration  he  was  a  delegate  from  New 
Jersey,  as  he  resided  then  at  Bordentown. 

His  son,  Joseph  Hopkinson  (1770-1842),  who- 
was  also  a  Federal  judge,  composed  the  national 
song  Hail  Columbia  in  1798,  at  a  time  when  war 
was  threatened  with  France.  It  was  intended  to- 
allay  animosity  between  conflicting  parties  by  unit¬ 
ing  them  in  patriotic  feeling. 

Thomas  Paine. — The  English  Thomas  Paine 
(1737-1809),  after  giving  a  notable  impulse  to  the 
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American  Revolution,  went  to  France  to  take  part 
in  its  commotion,  and  narrowly  escaped  the  guillo¬ 
tine.  His  notorious  infidelity  eclipsed  his  patriotic 
service.  Paine  was  born  at  Thetford,  England,  the 
son  of  a  Quaker.  He  was  engaged  in  the  excise 
service,  and  wrote  such  a  clear  description  of  the 
system  that  Franklin,  then  agent  of  the  Pennsyl¬ 
vania  colony,  advised  him  to  go  to  America  as  a 
better  field  for  his  talents.  Paine,  who  was  a  rad¬ 
ical  republican,  came  to  Philadelphia  and  was  made 
an  editor  of  the  Pennsylvania  Magazine.  Early  in 
1776  he  published  the  pamphlet  Common  Sense, 
which  urged  absolute  independence  from  Great 
Britain.  The  arguments  were  put  with  such  clear¬ 
ness  and  force  as  to  produce  immediate  effect  on 
public  opinion.  The  Legislature  of  Pennsylvania 
voted  a  grant  of  £500  to  the  author.  In  the  winter 
Paine  published  The  Crisis,  another  stirring  pam¬ 
phlet,  which  Washington  ordered  to  be  read  to  each 
regiment  in  the  army.  Afterward  Paine  issued 
other  numbers  under  the  same  title.  He  was  made 
secretary  of  the  Congressional  committee  on  for¬ 
eign  affairs  and,  in  1779,  clerk  of  the  Pennsylvania 
Legislature.  After  peace  was  declared  Congress 
voted  to  Paine  $3,000,  and  the  State  of  Hew  York 
gave  him  a  farm. 

Having  given  some  attention  to  mechanical  in¬ 
ventions,  Paine  went  to  Europe  to  introduce  them. 
In  London,  in  reply  to  Burke’s  Reflections  on  the 
French  Revolution,  he  issued  The  Rights  of  Man 
(1791).  For  this  he  was  outlawed  by  the  court  of 
the  King’s  Bench.  In  France  he  was  welcomed 
and  elected  to  the  National  Convention.  But  when 
he  opposed  the  execution  of  Louis  XVI  he  was  ex¬ 
pelled  by  the  J acobins.  For  a  year  he  was  confined 
in  the  Luxembourg  prison,  but  finally  was  released 
by  the  efforts  of  the  American  Minister,  James 
Monroe.  In  a  public  letter  Paine  abused  President 
Washington  for  not  having  interfered  on  his  be¬ 
half.  Many  of  his  former  friends  were  alienated 
when  he  published  The  Age  of  Reason  (1794), 
which  he  had  written  in  prison.  A  second  part 
was  added  a  year  later.  Both  contained  offensive 
attacks  on  the  Bible.  Paine  returned  to  the  United 
States  in  1800,  but  never  recovered  his  popularity. 
He  became  intemperate  and  died  in  poverty  in 
Hew  York.  < 

Besides  his  chief  publications  Paine  wrote  a 
variety  of  tracts  and  pamphlets  on  various  subjects, 
local  and  temporary.  His  style  was  remarkably 
clear  and  pungent,  but  he  sometimes  descended  to 
scurrility. 

Hamilton. — From  the  opening  of  his  political 
career  to  its  lamentable  end  brilliancy  and  conser¬ 
vatism  were  remarkably  combined  in  Alexander 


Hamilton  (1757-1804).  He  was  born  on  the  island 
of  Nevis,  in  the  West  Indies,  of  a  Scotch  father 
and  French  mother.  At  the  age  of  twelve  he  was 
placed  as  a  clerk  in  St.  Croix,  but  at  sixteen  he 
entered  King’s  College  (now  Columbia  Univer¬ 
sity)  in  New  York..  When  the  American  people 
began  to  protest  against  the  arbitrary  acts  of  the 
British  government,  the  loyalist  Rev.  Samuel  Sea- 
bury  (afterward  first  bishop  of  the.  American 
Church)  published  Free  Thoughts  on  the  Proceed¬ 
ings  of  the.  Continental  Congress.  The  ardent 
young  student  replied  anonymously  with  a  Full 
Vindication  of  Congress.  Another  pamphlet  by 
Seabury  appeared  as  by  “A  Westchester  Farmer,” 
and  Hamilton  retorted  with  The  Farmer  Refuted. 
In  March,  1776,  Hamilton  entered  the  patriot 
army  and  was  made  captain  of  artillery.  After  a 
year’s  service,  Washington  selected  him  as  an  aide 
and  confidential  secretary.  Hamilton’s  proficiency 
in  French,  and  his  clear  literary  style,  made  his 
assistance  valuable.  In  1780  Hamilton  married 
a  daughter  of  General  Philip  Schuyler. 

When  American  independence  was  achieved,  the 
task  remained  to  form  a  more  perfect  union  of  the 
States.  Hamilton  was  a  delegate  to  the  Consti¬ 
tutional  Convention  which  met  in  Philadelphia  in 
1787.  Having  seen  the  evils  of  the  weak  Confeder¬ 
ation,  he  advocated  a  strong  central  government. 
When  the  Federal  Constitution  was  submitted  to 
the  people  of  the  several  States  for  ratification, 
Hamilton,  Madison  and  Jay  published  in  a  New 
York  paper  a  series  of  essays  in  explanation  and 
defense  of  the  plan  proposed.  The  series  is  known 
as  The  Federalist.  Of  its  eighty-five  papers  Ham¬ 
ilton  prepared  fifty-nine.  Jay  five  and  Madison 
twenty-one.  They  are  patriotic  in  spirit,  profound 
in  logic  and  brilliant  in  execution.  They  remain 
the  most  valuable  interpretation  of  the  Consti¬ 
tution. 

When  Washington  was  unanimously  elected 
President  in  1789,  he  called  Hamilton  to  take 
charge  of  the  treasury.  In  January,  1790,  the 
new  Secretary  sent  to  Congress  his  Report  on  the 
Public  Credit,  which  reduced  the  confused  finances 
to  order,  provided  for  a  funding  system  and  taxes 
to  meet  it,  and  advised  the  assumption  of  the  State 
debts  incurred  during  the  Revolution.  This  finan¬ 
cial  policy  cemented  the  Union  and  established  the 
credit  of  the  nation.  When  the  French  revolution 
brought  danger  of  war,  Hamilton  supported  Wash¬ 
ington’s  course  of  neutrality  and  defended  it  in 
the  press  under  the  signature  “Pacificus.”  Strife 
arose  in  the  Cabinet  between  Jefferson  and  Hamil¬ 
ton,  and  the  former  withdrew.  In  1795  Hamilton 
also  resigned  and  resumed  the  practice  of  law  in 
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New  York  City.  But  his  interest  in  Washington’s 
administration  did  not  cease.  When  Jay’s  treaty' 
with  Great  Britain  was  in  danger  of  defeat  in  the 
Senate,  he  defended  it  in  a  series  of  letters  signed 
“Camillas.”  Hamilton  had  furnished  drafts  for 
several  of  Washington’s  Presidential  messages,  and 
he  contributed  toward  the  preparation  of  the  mem¬ 
orable  Farewell  Address. 

In  the  Federal  party  there  was  rivalry  between 
John  Adams  and  Hamilton  for  the  leadership. 
Their  dissensions  were  a  potent  cause  for  its  de¬ 
feat  in  1800.  When  Jefferson  and  Aaron  Burr  had 
an  equal  number  of  votes  for  the  Presidency,  Ham¬ 
ilton,  who  distrusted  Burr,  secured  J efferson’s  elec¬ 
tion.  Again  in  the  contest  for  the  governorship 
of  New  York,  in  1804,  Hamilton  caused  Burr’s 
defeat.  Burr  then  challenged  him  for  slander,  and 
Hamilton  accepted.  They  met  at  Weehawken,  op¬ 
posite  New  York,  on  July  11,  1804.  Hamilton  fell 
mortally  wounded  at  the  first  fire. 

Foremost  among  the  great  political  writers  of 
America  stands  Alexander  Hamilton.  His  fore¬ 
sight  was  keen,  his  ideas  were  comprehensive,  his 
clear,  forcible  style  carried  conviction.  His  con¬ 
structive  genius  helped  to  frame  the  noble  Ship  of 
State,  to  launch  it  for  its  proud  destiny,  to  map 
out  its  future  course.  No  grander  eulogy  can  be 
pronounced  on  an  administrator  than  was  given 
to  him  by  Daniel  Webster :  “He  smote  the  rock  of 
national  resources,  and  abundant  streams  of  reve¬ 
nue  poured  forth.  He  touched  the  dead  corpse  of 
public  credit,  and  it  sprung  upon  its  feet.” 


CHAPTER  III. 

The  National  Period  till  the  Civil  War. 

A.  D.  1800 — 1865. 

Philadelphia  as  the  National  Centre. — From 
1774  to  1800  Philadelphia  had  been  practically  the 
capital  of  the  United  States.  There  the  Continental 
Congress  had  regularly  met ;  there  the  Declaration 
of  Independence  was  signed;  there  the  Federal 
Constitution  was  framed;  there  Washington  and 
Adams  had  spent  the  greater  part  of  their  Presi¬ 
dential  terms.  That  city,  from  its  situation  almost 
midway  between  the  extremes  of  the  thirteen  orig¬ 
inal  States,  had  been  the  most  convenient  meeting 
place  for  their  delegates.  It  had  been  the  resort 
of  distinguished  foreign  visitors,  who  invariably 
gave  it  their  tribute  of  praise. 

But  an  absurd  dread  of  the  possibility  of  con¬ 
flict  between  the  national  and  State  or  local  gov¬ 


ernments;  a  dread  also  of  the  excessive  influence 
of  a  large  State  and  densely  populated  city  on  the 
legislation  for  the  whole  country;  an  equally  ab¬ 
surd  fear  of  the  distractions  and  luxuries  of  such 
a  city  interfering  with  the  duties  of  Congress,  and 
doubtless  the  remembrance  that  Philadelphia  had 
been  easily  captured  in  the  Revolutionary  War, 
caused  the  framers  of  the  Constitution  to  prescribe 
a  Federal  district,  under  the  immediate  control  of 
the  national  authorities,  as  the  seat  of  the  new 
nation.  By  a  political  bargain  this  seat  was  fixed 
on  the  banks  of  the  Potomac,  where  a  full  century 
was  required  to  furnish  a  suitable  habitation  for 
the  chosen  servants  of  the  people. 

Philadelphia  as  a  Literary  Centre. — From  its 
foundation  Philadelphia  had  been  the  most  cos¬ 
mopolitan  city  in  America.  Swedes,  Germans, 
French,  Irish,  Scotch,  as  well  as  English,  had  come 
willingly  to  the  City  of  Brotherly  Love.  There 
they  mingled  in  a  harmony  that  astonished  ob¬ 
servant  travelers.  They  entered  upon  a  new  united 
life,  compared  their  various  views  and  discussed 
great  problems.  The  political  stir  which  preceded 
and  followed  the  Revolution  gave  abundant  em¬ 
ployment  to  the  Philadelphia  press.  When  a  stable 
government  was  formed,  and  the  Americans  began 
to  need  books  of  their  own  composition  and  print¬ 
ing,  Philadelphia  publishers  willingly  risked  their 
capital  to  meet  the  popular  demand.  It  is  true 
they  did  much  reprinting  of  standard  English 
works,  but  they  were  ready  also  to  encourage  native 
genius.  Charles  Brockden  Brown  was  the  first 
American  novelist.  Joseph  Dennie,  the  editor  of 
the  Portfolio,  was  called  the  American  Addison. 
Even  authors  residing  in  New  England  and  New 
York  had  their  books  printed  in  Philadelphia. 
Some  of  Irving’s  books  were  published  there,  as 
was  also  Longfellow’s  Poets  and  Poetry  of  Europe. 

Literary  New  York. — But  when  Philadelphia 
lost  the  prestige  of  being  the  national  capital,  New 
York  began  to  develop  the  immense  advantages  of 
its  splendid  harbor.  Wealth  increased  rapidly  at 
the  great  port  of  entry.  With  wealth  came  , oppor¬ 
tunity  to  gratify  intellectual  cravings.  New  York 
furnished  the  most  notable  pioneers  of  national 
literature — Washington  Irving  and  Fenimore 
Cooper.  Irving  began  as  a  playful  satirist  of  that 
city,  and  though  he  afterward  made  sketches  of 
merry  England  and  picturesque  Spain,  his  mind 
ever  turned  fondly  to  his  beloved  Hudson.  Cooper, 
from  the  lake  region  of  the  Empire  State,  sent 
forth  the  romance  of  the  American  forest.  He  had 
been  an  officer  in  the  navy,  and  was  thus  qualified 
to  depict  the  vicissitudes  of  the  sailor’s  life.  The 
Knickerbocker  Magazine  succeeded  to  the  place 
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once  occupied  by  Graham’s  as  the  fosterer  of  bud¬ 
ding  genius.  After  a  time  Putnam’s  performed 
the  same  kindly  office.  Eventually,  Harpers 
Magazine ,  which  had  been  largely  occupied  with 
reprints  of  foreign  authors,  became  more  inde¬ 
pendent  and  truly  American. 

Literary  Boston. — But  in  the  meantime  Boston 
was  steadily  advancing.  Harvard  College  was  an 
efficient  promoter  of  literature.  The  North  Ameri¬ 
can  Review  was  established  as  a  native  rival  to  the 
British  quarterlies.  The  Unitarian  movement  had 
a  distinct  uplifting  effect  on  American  culture. 
Channing  and  Emerson,  Longfellow  and  Lowell, 
elevated  the  minds  and  widened  the  outlook  of 
their  countrymen.  Hawthorne  devoted  himself  to 
the  artistic  delineation  of  New  England  life,  some¬ 
times  exhibiting  its  romance,  sometimes  probing  its 
mysteries.  The  anti-slavery  agitation  enlisted  the 
iservices  of  literary  men  in  Boston,  and  later  the 
Civil  War  stimulated  their  patriotism.  The  Atlan¬ 
tic  Monthly,  edited  by  Lowell,  maintained  a  high 
standard  of  literary  excellence.  Its  critiques  were 
the  best  and  fairest  which  had  yet  appeared.  To 
the  Atlantic  Longfellow,  Emerson  and  Hawthorne 
contributed  some  of  their  best  work.  Dr.  Holmes, 
who  had  already  won  reputation  as  a  poet  for  class- 
days  and  similar  occasions,  increased  his  fame  by 
The  Autocrat  of  the  Brealcfast  Table.  Whittier, 
the  Quaker  poet  and  anti-slavery  lyrist,  became  a 
Tegular  contributor.  In  a  powerful  novel  Mrs. 
Harriet  Beecher  Stowe,  who  had  lived  in  Cincin¬ 
nati,  set  forth  the  evils  of  slavery,  which  was  ef¬ 
fective  in  promoting  its  abolition.  To  the  A  tlantic 
■she  contributed  milder  stories  of  domestic  life, 
usually  in  New  England,  but  once  from  sunny 
Italy. 

Southern  Writers. — Poe,  though  born  in  Boston, 
belonged  by  training  and  disposition  to  Virginia; 
yet  in  his  literary  career  he  flitted  between  Phila¬ 
delphia  and  New  York.  In  his  poems  he  was  a 
wonderful  metrical  artist ;  in  prose  he  wove  strange 
plots  and  mysteries.  More  completely  Southern, 
W.  Gilmore  Simms  rivaled  Cooper  in  delineating 
Indians,  and  preserved  the  romance  of  the  Devolu¬ 
tion.  J.  P.  Kennedy  also  wrote  a  Southern  novel 
of  that  period  and  sketched  country  life  in  Vir¬ 
ginia.  Augusta  J.  Evans  (afterward  Mrs.  Wilson) 
wrote  some  impassioned  novels  with  frequent  liter¬ 
ary  allusions.  But  the  South  has  done  better  work 
since  the  Civil  War  than  before. 

C.  B.  Brown. — The  first  American  novelist  and 
the  first  American  that  made  literature  a  profes¬ 
sion  was  Charles  Brockden  Brown  (1771-1810). 
He  was  of  weak  physique,  and  his  life  was  a  con¬ 
stant  struggle  with  ill  health.  His  first  publica¬ 


tion  was  Alcuin:  A  Dialogue  on  the  Rights  of 
Women .  Then  he  wrote  some  political  pamphlets 
and  biographical  essays.  He  made  three  attempts 
to  establish  a  monthly  magazine,  but  without  suc¬ 
cess.  His  American  Register,  which  had  been  a 
department  in  one  of  them,  was  later  made  a  semi¬ 
annual  compilation.  In  fiction  he  was  imitative, 
being  strongly  influenced  by  Mrs.  Radeliffe  and 
similar  English  writers.  Their  apparatus  of  mys¬ 
tery  was  transferred  from  European  castles  to 
American  mansions.  Wieland  (1798)  shows  the 
influence  of  William  Godwin.  Arthur  Mervyn 
gives  a  realistic  description  of  the  epidemic  of 
yellow  fever  in  Philadelphia  in  1793.  All  of  his 
stories  are  sombre.  His  style  is' clear  and  strong. 
Personally,  he  was  gentle  and  amiable,  and  bore 
his  illness  bravely. 

Barlow. — Strange  was  the  literary  and  political 
career  of  Joel  Barlow  (1755-1812).  Born  in  Con¬ 
necticut,  reared  among  orthodox  Congregational- 
ists,  he  graduated  from  Yale  College,  served  as  a 
chaplain  in  the  Revolutionary  army  and  versified 
psalms.  He  was  one  of  “the  Hartford  wits,”  who 
satirized  the  Tories.  But  his  ambition  was  to  be 
an  epic  poet,  and  his  grand  Vision  of  Columbus 
(1787)  was  his  first  bid  for  fame.  In  1788  he 
went  to  France  as  agent  for  an  Ohio  land  com¬ 
pany,  but  did  not  succeed  in  making  sales.  Ming¬ 
ling  in  the  company  of  French  journalists  and 
politicians,  he  adopted  their  views.  As  a  Girondist 
he  contributed  to  the  political  literature  of  the  day. 
Then  going  to  London,  in  1791,  he  joined  the  Con¬ 
stitutional  Society,  composed  of  republicans.  Here, 
also,  he  wrote  political  pamphlets,  the  most  impor¬ 
tant  being  Advice  to  the  Privileged  Orders,  which 
Burke  attacked  and  the  British  government  pro¬ 
scribed.  Back  then  to  France  hied  Barlow,  and 
sought  election  as  a  deputy  to  the  National  Con¬ 
vention.  While  visiting  Savoy  in  this  canvass  his 
thoughts  wandered  to  his  Yankee  home,  and  he 
wrote  the  mock-heroic  poem,  Hasty  Pudding 
(1793).  It  is  one  of  the  best  of  its  class,  a  pleas¬ 
ant  description  of  a  phase  of  American  life. 

During  his  eight  years’  residence,  chiefly  at 
Paris,  Barlow  managed  to  accumulate  a  fortune 
and  indulge  his  propensity  to  literature.  In  1805 
he  returned  to  America  and  established  himself  in 
a  fine  residence  overlooking  the  city  of  Washing¬ 
ton.  His  Vision  of  Columbus  had  now  been  en¬ 
larged  into  The  Columbiad  (1807),  which  was 
published  in  a  handsome  quarto.  But  the  ponder¬ 
ous  tome  failed  to  arouse  any  enthusiasm;  it  was 
overloaded  with  politics  and  philosophy.  In  1811 
Barlow  was  sent  as  Minister  to  France,  but  found 
it  difficult  to  transact  any  business,  as  Napoleon 
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was  absent  on  his  Russian  campaign.  At  last  he 
was  invited  to  meet  the  emperor  at  Wilna,  in 
Poland.  Thither  he  hastened,  only  to  become  in¬ 
volved  in  the  disastrous  retreat  and  fall  a  victim 
to  cold  and  privation.  Barlow’s  Columbiad  re¬ 
mains  unread;  some  of  his  hymns  are  sung  in 
churches;  but  his  Hasty  Pudding  preserves  his 
name  as  a  witty  contributor  to  literature. 

Washington  Irving. — The  first  American  to 
gain  prominent  distinction  in  the  realm  of  pure 
literature  was  Washington  Irving  (1789-1859). 
Born  in  New  York  City,  of  Scotch  descent,  Irving, 
at  the  age  of  sixteen,  began  to  study  law.  He 
was  already  inclined  to  literature,  and  soon  con¬ 
tributed  to  his  brother  Peter’s  newspaper  light  es¬ 
says  on  social  topics  signed  Jonathan  Oldstyle. 
In  1804,  for  the  sake  of  his  health,  he  went  to 
Prance,  and  spent  two  years  in  traveling.  On  his 
Teturn  to  New  York  he  was  admitted  to  the  bar. 
But  he  found  more  congenial  employment  in  de¬ 
scribing  the  scenes  and  characters  of  New  York 
for  Salmagundi ,  a  fortnightly  periodical  started  by 
himself  and  Paulding.  When  Irving  undertook  to 
satirize  an  antiquarian  sketch  of  his  native  city  the 
work  grew  under  his  hand  until  it  assumed  the 
portentous  size  of  The  History  of  New  York  from 
the  Beginning  of  the  World  to  the  End  of  the 
Dutch  Dynasty.  The  work  gravely  professed  to  be 
written  by  Diedrich  Knickerbocker,  who  was  form¬ 
ally  introduced  to  the  public  as  a  most  learned 
Dutchman  of  the  old  school.  The  stupendous  joke, 
with  its  load  of  learned  allusions,  delighted  every¬ 
body  except,  perhaps,  a  few  descendants  of  the 
Dutch  settlers,  who  disliked  to  see  their  ancestors 
and  their  customs  humorously  satirized.  In  a  sec¬ 
ond  edition  the  well-disposed  author  made  a  kindly 
apology  which  retrieved  the  offense.  And  Knicker¬ 
bocker  has  now  become  a  name  of  honor,  proudly 
displayed  to  the  world. 

But  Philadelphia  was  still  the  literary  centre, 
and  thither  Irving  went  to  spend  three  years  edit¬ 
ing  the  Analectic  Magazine,  to  which  other  New 
Yorkers  contributed.  After  the  peace  of  1815 
Irving,  having  formed  a  partnership  with  his 
brother,  went  to  Liverpool.  An  opportunity  was 
thus  afforded  to  visit  the  picturesque  parts  of  Eng¬ 
land.  The  Sketch-Book  by  Geoffrey  Crayon  was 
the  fruit  of  these  rambles.  Although  the  sketches 
were  intended  To  be  published  first  in  America, 
Murray,  the  London  publisher,  was  induced  by  Sir 
Walter  Scott  to  buy  the  copyright  for  £400.  So 
great  was  the  success  of  this  venture  that  Murray 
was  induced  to  pay  more  than  twice. or  thrice  the 
sum  for  Irving’s  next  books,  Bracebridge  Hall  and 
Tales  of  a  Traveler.  The  Sketch-Book  had  mingled 


studies  of  English  country  life  with  fanciful 
American  stories,  chief  among  which  was  the  leg¬ 
end  of  Rip  Van  Winkle.  Bracebridge  Hall  exhib¬ 
ited  a  revival  of  the  ancient  customs  of  Christmas 
celebration.  The  Tales  of  a  Traveler  were  drawn 
from  various  sources.  Some  English  critics  thought 
that  Irving  had  overdone  his  praises  of  the  good 
cheer  of  their  land.  But  his  humor,  and  even  his 
satire,  was  kindly. 

In  1825  Irving  visited  Spain  and  there  found  a 
splendid  field  for  his  genius,  which  he  diligently 
improved.  Noble  work  had  recently  been  done  by 
Navarrete  in  investigating  the  records  of  Colum¬ 
bus’  discovery  of  America.  These  Irving  under¬ 
took  to  transmit  to  English  readers.  The  result 
was  seen  in  his  Life  and  Voyages  of  Christopher 
Columbus,  followed  by  the  Voyages  of  the  Com¬ 
panions  of  Columbus.  In  these  serious  works 
Irving  proved  himself  a  diligent  and  painstaking 
historian.  These  works  have  stood  the  test  of  time, 
though  much  additional  information  has  since 
been  obtained.  More  romantic  were  his  Chronicles 
of  the  Conquest  of  Granada,  which  professed  to 
be  a  translation  of  a  monkish  record.  The  Alham¬ 
bra  consisted  of  pictures  of  Spain  in  the  style  of 
the  Sketch-Book. 

)  During  the  seventeen  years  spent  in  Europe 
Irving  had  acquired  a  competency  and  an  inter¬ 
national  reputation.  On  his  return  to  New  York 
he  was  warmly  welcomed.  But  he  did  not  desist 
from  his  literary  labors.  He  wrote  Astoria,  an  ac¬ 
count  of  Jacob  Astor’s  settlement  on  the  Pacific 
coast,  contributed  frequently  to  the  Knickerbocker 
Magazine  and  published  the  Crayon  Miscellany. 
In  1842  he  was  sent  as  American  Minister  to 
Spain,  and  on  his  return,  four  years  later,  settled 
at  Sunnyside  on  the  Hudson.  Biographical  works 
occupied  the  rest  of  his  time,  the  Life  of  Oliver 
Goldsmith,  Mahomet  and  His  Successors  (1850) 
and,  finally,  The  Life  of  Washington  (1859).  The 
last,  though  a  labor  of  love,  proved  to  be  the  most 
toilsome  of  his  life.  But  it  is  a  noble  monument, 
well  proportioned,  worthy  both  of  its  subject  and 
its  author. 

During  his  residence  at  Sunnyside  Irving  was 
regarded  as  the  foremost  man  of  letters  in 
America,  but  he  never  assumed  the  style  of  a 
sovereign.  A  favorite  engraving,  representing  a 
group  at  Sunnyside,  is  entitled  “Irving  and  his 
friends.”  He  was  a  cheerful  optimist,  though  he 
had  suffered  sore  bereavement  in  the  death  of  the 
lady  to  whom  he  was  engaged  when  a  young  man. 
Henceforth  he  lived  a  bachelor;  in  his  works  a 
humorist,  a  patriot,  a  cautious  historian.  His 
style  is  clear  and  flexible;  his  humor  genial;  his 
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pathos  genuine  and  heartfelt.  The  firm  impress 
of  his  generous  character  extends  through  all  his 
works. 

Cooper. — Out  of  the  long  list  of  Cooper’s 
writings  only  a  few  volumes  are  worth  reading. 
But  these  are  sufficient  to  give  him  lasting  fame 
as  the  revealer  of  the  romance  of  the  American 
forest  and  the  foremost  of  sea-novelists.  James 
Fenimore  Cooper  (1789-1851)  was  born  at  Bur¬ 
lington,  New  Jersey,  but  in  infancy  was  taken  to 
Cooperstown,  which  his  father,  Judge  Cooper,  had 
laid  out  in  Central  New  York.  The  country  was 
really  a  wilderness,  inhabited  only  by  Indians  and 
pioneers.  Amid  the  scenes  of  frontier  life  the  hoy 
was  brought  up .  by  his  father  until  he  entered 
Yale  College  at  the  age  of  thirteen.  Three  years 
later  he  entered  the  navy  as  midshipman.  Six 
years  were  spent  in  the  service.  Then  he  married 
and  settled  at  Mamaroneck,  New  York.  While 
reading  an  English  novel  to  his  wife,  he  happened 
to  say  that  he  could  write  a  better  one.  Forth¬ 
with  he  undertook  the  task,  but  the  book,  called 
Precaution,  a  story  of  polite  society,  was  a  dismal 
failure.  Still  the  resolute  author  persevered  and 
found  a  better  subject  in  the  experiences  of  Wash¬ 
ington’s  secret  agents  in  the  country  around  New 
York  City  during  the  Revolutionary  War  The 
Spy  (1821),  as  the  story  was  called,  quickly  be¬ 
came  famous  in  Europe  as  well  as  America.  Its 
strong  feature  was  the  delineation  of  Washington 
and  of  Harvey  Birch,  the  spy.  In  The  Pioneers 
(1823)  Cooper  treated  the  frontier  life  with  which 
he  was  perfectly  familiar.  Then  in  The  Pilot 
(1825)  he  turned  to  the  sea  life  which  he  knew 
well.  From  these  books  sprang  eventually  two 
series,  first  the  Leather-stocTcing  Tales,  in  which 
Natty  Bumppo  is  the  chief  personage,  and,  second, 
the  sea  stories.  Of  the  former,  portraying  Indian 
life,  The  Last  of  the  Mohicans  (1826)  is  the  best. 
It  relates  to  the  French  and  Indian  War  and, 
though  having  some  strange  improbabilities,  is 
esteemed  for  its  portrayal  of  character.  After  pub¬ 
lishing  his  second  sea  story,  The  Red  Rover 
(1827),  Cooper  went  to  Europe. 

During  his  six  years  abroad  Cooper  had  strange 
experiences.  At  first  he  was  delighted  to  see  his 
works  widely  circulated  and  translated.  Then  he 
was  offended  by  harsh  comments  on  America  and 
its  people.  He  sent  to  newspapers  and  serials 
letters  and  articles  correcting  misstatements,  and 
excited  a  vigorous  controversy.  He  composed 
novels  on  European  themes,  but  these  are  of  little 
value.  On  his  return  to  New  York  he  resumed 
his  novel  writing,  and  also  published  a  Naval  His¬ 
tory  of  the  United  States,  which  provoked  a  law¬ 


suit.  He  got  into  other  controversies,  and  when 
he  attacked  New  England  and  the  Puritans  he 
stirred  a  hornets’  nest.  Full  of  pride  and  highly 
sensitive,  he  wasted  his  time  and  energy  in  libel 
suits.  In  his  last  novel,  The  Ways  of  the  Hour,  he 
criticized  the  system  of  trial  by  jury.  The  total 
number  of  his  novels  is  thirty-four. 

Cooper’s  novels  are  often  weak  in  plot  and 
cumbered  with  detail.  His  style  is  rather  formal 
and  old-fashioned.  He  has  been  charged  with 
idealizing  the  Indians,  but  his  older  contempora¬ 
ries  accepted  the  portraits  as  life-like.  He  sel¬ 
dom  takes  care  to  discriminate  his  characters  by 
appropriate  speech.  Yet  he  gives  verisimilitude 
to  Natty  Bumppo  and  Long  Tom  Coffin.  In  de¬ 
scribing  special  incidents  he  is  generally  effective. 
He  has  preserved  for  later  generations  interesting 
characters  and  experiences  which  without  him 
would  have  vanished  forever. 

Bryant. — Thanatopsis,  one  of  the  noblest  poems 
in  the  English  language,  was  published  in  the 
North  American  Review  in  1817.  It  marks  an  era 
in  American  poetry.  The  author  who  thus  bade 
fair  to  become  the  greatest  American  poet  was 
William  Cullen  Bryant  (1794-1878).  He  was  the 
son  of  a  physician  of  Pilgrim  ancestry,  and  was 
born  at  Cummington,  in  western  Massachusetts. 
He  attended  Williams  College  for  two  years,  and 
then  left  to  study  law.  For  eight  years  he  prac¬ 
tised  law  at  Plainfield  and  still  wrote  poetry  at 
intervals.  In  1821  he  read  before  the  Phi  Beta 
Kappa  Society  at  Harvard  a  long  poem.  The  Ages, 
describing  the  progress  of  humanity.  His  first 
volume  contained,  besides  Thanatopsis  and  The 
Ages,  several  short  pieces  of  decided  merit. 

In  1825  Bryant  went  to  New  York,  and  for  a 
year  edited  literary  periodicals,  inserting  in  their 
pages  more  fine  poems.  Then  he  became  an  editor 
of  the  Evening  Post,  with  which  he  remained  con¬ 
nected  as  editor  and  proprietor  to  the  end  of  his 
long  life.  The  incessant  demands  of  a  daily  paper 
and  the  discussion  of  political  affairs  prevented 
him  from  dallying  with  the  Muses.  His  aim  was 
noble,  to  promote  the  cause  of  good  government, 
and  often  he  had  to  endure  unpopularity.  His 
paper  opposed  slavery  and  advocated  free  trade. 
It  gave  encouragement  to  art  and  literature. 
Gradually,  success,  financial  as  well  as  moral,  re¬ 
warded  his  labors.  In  occasional  vacations  he  made 
tours  in  Europe  and  the  Orient,  the  Southern 
States  and  the  West  Indies.  Some  of  these  are 
recorded  in  his  Letters  of  a  Traveler  (1850).  In 
his  old  age  Bryant  was  one  of  the  most  distin¬ 
guished  citizens  of  the  metropolis,  and  his  seven¬ 
tieth  birthday  was  celebrated  with  extraordinary 
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honors.  Again,  in  1876,  his  fellow-citizens  pre¬ 
sented  to  him  a  rich  silver  vase,  commemorative  of 
his  life  and  works.  His  last  public  address  was  at 
the  unveiling  of  a  bust  of  Mazzini  in  Central  Park. 
Bryant,  as  he  obtained  leisure,  renewed  his  ac¬ 
quaintance  with  the  ancient  classics,  and  when 
seventy  years  old  contributed  to  the  Atlantic 
Monthly  a  translation  in  blank  verse  of  a  passage 
from  Homer.  Such  was  its  excellence  that  Long¬ 
fellow  and  Lowell  joined  in  urging  him  to  trans¬ 
late  the  whole  Iliad.  This  was  accomplished  in 
1869,  and  then  the  veteran  was  still  able  to  trans¬ 
late  the  Odyssey  (1871).  These  versions  remain 
the  noblest  rendering  of  the  works  of  the  father 
of  Greek  poetry. 

Bryant’s  editorial  writing  was  always  couched 
in  pure  and  elegant  English.  He  abhorred  slang 
and  exaggeration  and  would  not  resort  to  collo¬ 
quialisms.  His  poetry  was  distinguished  by  sim¬ 
plicity,  high  finish  and  majestic  repose.  He  never 
sought  to  express  in  passionate  verse  strong  emo¬ 
tions  or  sufferings.  His  feeling,  though  deep,  was 
seldom  warmly  expressed.  His  pensive  poems 
show  strong  love  of  nature,  true  sympathy,  wonder¬ 
ful  outlook  on  the  universe.  Some  of  his  early 
poems,  as  Robert  of  Lincoln,  have  a  more  joyful 
tone  than  is  usual.  His  last  poem,  The  Flood  of 
Years  (1877),  repeated  in  the  same  solemn  meas¬ 
ure  the  deep  meditation  on  the  transitory  existence 
of  mankind  that  characterized  Thanatopsis,  writ 
ten  sixty-five  years  before. 

Halleck. — In  the  Central  Park  at  New  York 
there  is  a  memorial  statue  of  Fitz-Green  Halleck 
(1795-1867),  who  is  hardly  remembered  among 
American  poets.  Yet  there  was  a  time  when  every 
schoolhouse  rang  with  his  stirring  Marco  Bozzaris, 
so  fit  for  schoolboy  declamation.  Halleck  was  born 
at  Guilford,  Connecticut,  and  went  to  New  York 
to  be  bookkeeper  for  Jacob  Barker  and  John  Jacob 
Astor.  He  had  also  a  literary  partnership  with  his 
friend  Drake,  under  the  name  “Croaker  &  Co.,” 
which  contributed  to  thb  Evening  Post.  Halleck 
wrote  a  touching  poem  on  Drake’s  death.  Fanny, 
the  longest  of  his  poems,  was  a  satire  on  New  York 
society.  His  visit  to  Europe  in  1822  gave  occasion 
for  two  fine  poems,  Burns  and  Alnwick  Castle. 
When  Mr.  Astor  bequeathed  him  an  annuity,  Hal¬ 
leck  retired  to  his  native  town. 

Drake. — At  the  early  age  of  twenty-five  died 
Joseph  Eodman  Drake  ‘(1795-1820),  who  had  dis¬ 
played  fine  fancy  in  poetry.  He  had  been  left  an 
orphan  in  childhood,  and  suffered  from  poverty. 
He  studied  medicine  and  married  the  daughter  of 
a  wealthy  shipbuilder.  His  youthful  friendship 
with  Halleck  led  to  their  writing  humorous  poems 
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called  The  Croakers.  But  Drake  also  wrote  the 
exquisite  poem  of  The  Culprit  Fay,  which  brings 
fairyland  to  the  banks  of  the  Hudson.  More  popu¬ 
lar  is  the  noble  poem,  The  American  Flag. 

Paulding. — As  a  man  of  letters,  James  Kirke 
Paulding  (1779-1860)  is  best  remembered  by  his 
youthful  partnership  with  Washington  Irving,  yet 
he  wrote  many  books — novels,  satires,  poems  and 
parodies.  He  was  also  long  engaged  in  public  ser¬ 
vice,  helped  his  party  with  his  pen,  and  was  Secre¬ 
tary  of  the  Navy  under  President  Van  Buren. 
Born  in  Dutchess  county.  New  York,  he  received 
but  little  education.  At  the  age  of  nineteen  he 
went  to  New  York  City  to  enter  a  public  office.  In 
1807  he  joined  with  Irving  in  quizzing  the  town 
in  Salmagundi.  At  the  opening  of  the  second  war 
with  Great  Britain  he  issued  The  Diverting  His¬ 
tory  of  John  Bull  and  Brother  Jonathan,  thus  add¬ 
ing  a  chapter  to  Arbuthnot’s  story.  His  parody 
of  Scott’s  Lay  of  the  Last  Minstrel,  published 
anonymously,  was  sternly  condemned  by  the  Quar¬ 
terly.  His  long  poem.  The  Backwoodsman  (1818), 
describing  the  fortunes  of  a  family  migrating  from 
the  Hudson  to  the  Western  wilderness,  had  more 
truth  than  poetry.  In  1819  he  added  a  second  part 
to  Salmagundi,  but  it  had  neither  the  sparkle  nor 
the  success  of  the  former.  Resenting  the  tone  of 
British  travelers  in  the  United  States,  he  issued 
John  Bull  in  America,  or  the  New  Munchausen. 
His  Chronicle  of  the  City  of  Gotham  (1830)  pre¬ 
tended  to  be  a  translation  of  old  Dutch  legends  of 
New  Amsterdam.  Better  than  this,  and  indeed 
his  best  production,  is  The  Dutchman' s  Fireside 
(1831),  a  lively  description  of  the  manners  of  the 
Dutch  settlers  of  New  York.  Next  came  West¬ 
ward,  Ho!  (1832),  a  story  relating  chiefly  to  Ken¬ 
tucky.  The  Old  Continental  (1846)  was  a  novel 
of  the  Revolution.  Besides  other  stories  and 
sketches,  he  published  a  strong  defense  of  slavery 
and  a  comedy  called  The  Bucktails,  or  the  Ameri¬ 
cans  in  England  (1847).  The  Literary  Life  of 
James  K.  Paulding  (1867),  published  by  his  son, 
gives  pleasant  pictures  of  Paulding  and  his  frolic¬ 
some  associates.  His  old-fogy  disposition  is  at¬ 
tested  by  his  opposition,  when  Secretary  of  the 
Navy,  to  the  introduction  of  steamships. 

Kennedy.  —  Like  Paulding,  John  Pendleton 
Kennedy  (1795-1870)  was  a  politician  and  office¬ 
holder,  but  on  the  opposite  side,  being  a  stout 
Whig.  Bom  in  Baltimore,  he  was  admitted  to  the 
bar  in  1816.  He  was  a  member  of  Congress  for 
several  terms  and  was  Secretary  of  the  Navy  under 
President  Fillmore.  His  Swallow  Barn  (1832) 
did  for  rural  Virginia  what  Paulding  had  done  for 
Dutch  New  York.  Horseshoe  Robinson  (1835)  is 
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.a  lively  tale  of  the  Revolutionary  War  in  the  South, 
•.showing  the  conflict  between  Whigs  and  Tories. 
Jlob  of  the  Bowl  (1838)  is  a  tale  of  early  colonial 
,days  in  Maryland.  During  the  Civil  War  Ken¬ 
nedy  supported  the  cause  of  the  Union  in  Mr.  Am¬ 
brose’s  Letters  on  the  Rebellion,  which  were  col¬ 
lected  in  1865.  He  wrote  also  a  Life  of  William 
Wirt  (1849),  and  made  other  contributions  to 
history. 

Mrs.  L.  M.  Child  (1802-1880).— The  first  Hew 
England  novelist  was  Lydia  Maria  Francis,  who 
;afterward  was  married  to  David  Lee  Child.  She 
was  descended  from  one  of  the  first  settlers  of 
Cambridge,  Massachusetts.  She  was  born  at  M  el- 
ford,  in  that  State,  but  spent  her  girlhood  in 
Maine.  She  was  but  seventeen  years  of  age  when 
an  article  in  the  North  American  Review  inspired 
jher  with  the  idea  of  writing  a  story  about  colonial 
times.  It  was  called  Hobomolc,  an  Indian  Story 
(1821),  and  introduced  well-known  historical  char¬ 
acters.  Her  next  story,  The  Rebels,  or  Boston  Be¬ 
fore  the  Revolution  (1825),  contained  a  patriotic 
•speech  by  James  Otis  and  a  sermon  by  Whitefield, 
both  imaginary.  Miss  Francis  became  a  teacher 
v  ;and  published  the  first  monthly  magazine  for 
.children.  After  her  marriage  she  edited  books  and 
magazines  for  women  and  children,  wrote  biog¬ 
raphies  of  distinguished  women,  and  compiled 
.a  History  of  the  Condition  of  Women  in  all  Ages 
(1845).  Her  most  elaborate  romance,  Philothea 
(1835),  related  the  story  of  Pericles  and  Aspasia. 
From  the  start  of  the  anti-slavery  agitation  both 
Mr.  and  Mrs.  Child  were  active  in  it.  The  first 
book  published  in  that  cause  was  her  Appeal  for 
‘That  Class  of  Americans  Called  Africans  (1833). 
Tt  advocated  the  immediate  emancipation  of  the 
negroes.  When  the  American  Anti-Slavery  Society 
.established  a  weekly  paper  in  Hew  York  City  in 
1840,  Mrs.  Child  was  the  editor,  and  her  husband 
assisted.  In  1844  they  retired  to  Wayland,  Massa¬ 
chusetts,  where  Mrs.  Child  wrote  many  books  for 
children.  Her  ideas  about  religion  had  become 
wery  liberal,  as  was  shown  in  a  large  work,  The 
Progress  of  Religious  Ideas  Through  Successive 
Ages  (1845),  which  was  the  product  of  much  labor 
but  often  inaccurate.  Her  anti-slavery  writings, 
though  seemingly  disregarded  for  a  time,  had  ulti¬ 
mate  effect  on  public  opinion  in  the  Horth.  At 
the  close  of  the  war  she  prepared  The  Freedman’s 
Boole,  to  assist  in  preparing  the  negroes  for  higher 
-duties.  Her  last  work  was  Aspirations  of  the 
World  (4878). 

C.  M.  Sedgwick.— The  literary  career  of  Miss 
Catherine  Maria  Sedgwick  (1789-1867)  ran  paral¬ 
lel  to  that  .of  Mrs.  Childo  but  their  religious  views 


were  widely  different.  Miss  Sedgwick  was  the 
daughter  of  the  distinguished  Federalist,  Hon. 
Theodore  Sedgwick,  who  was  a  judge  of  the  Su¬ 
preme  Court  of  Massachusetts.  Born  at  Stock- 
bridge,  she  was  well  educated.  Having  begun  to 
write  a  religious  tract,  she  found  it  expand  under 
her  hands  into  a  long  story.  When  published,  under 
the  title  A  New  England  Tale  (1822),  it  was  well 
received  by  the  public.  Her  next  story.  Redwood 
(1824),  was  not  only  successful  at  home  but  was 
translated  into  several  European  languages.  Being 
thus  encouraged,  she  wrote  stories  on  American 
subjects,  Hope  Lestie,  or  Early  Times  in  America 
(1827),  in  which  she  utilized  the  scenery  and  tradi¬ 
tions  of  her  native  place ;  Clarence,  a  Tale  of  Our 
Own  Times  (1830),  and  The  Linwoods  (1835),  a 
romance  of  the  Revolution.  These  historical  tales 
were  evidently  inspired  by  the  example  and  success 
of  Scott  and  Cooper,  though  lacking  the  force  of 
these  great  models.  Afterward,  Miss  Sedgwick 
wrote  a  series  of  moral  tales  for  children  in  the 
style  of  Miss  Edgeworth,  besides  stories  cultivating 
home  sentiment. 

Channing. — In  the  eighteenth  century  there  was 
in  Hew  England  a  gradual  reaction  against  the 
Calvinism  of  the  Puritan  settlers,  whose  theology 
had  been  formulated  by  the  Westminster  Assembly. 
At  the  beginning  of  the  nineteenth  a  new  influence 
came  in,  partly  from  British  and  partly  from  Ger¬ 
man  sources.  What  had  been  a  Liberal  movement 
now  became  Unitarian  under  the  leadership  of  the 
pure  and  eloquent  William  Ellery  Channing  (1780- 
1842).  Born  at  Hewport,  Rhode  Island,  he  was 
educated  at  Harvard,  where  he  was  distinguished 
for  versatility  of  talent.  For  some  months  he  was 
a  tutor  in  Richmond,  Virginia,  but  he  returned  to 
Hewport  and  studied  theology  with  Dr.  Samuel 
Hopkins  and  others.  In  1802  he  began  to  preach, 
and  in  the  next  year  was  ordained  pastor  of  the 
Federal  Street  Church,  Boston.  Small  in  person 
and  of  delicate  physique,  he  was  earnest  and  cour¬ 
ageous.  His  eloquence  and  spiritual  energy  soon 
drew  general  attention.  After  he  succeeded  to  the 
full  charge  of  his  church  he  became  the  leader  of 
the  liberal  party  in  his  denomination.  He  was 
active  in  all  moral  and  philanthropic  enterprises. 
He  advocated  temperance,  public  education,  mis¬ 
sions,  Bible  distribution  and  prison  reform.  He 
opposed  war  and  slavery. 

Channing’s  departure  from  orthodox  theology 
was  especially  marked,  in  1819,  in  a  sermon 
preached  in  Baltimore.  His  party  was  henceforth 
known  as  Unitarians.  With  all  their  reverence  for 
Jesus  as  the  founder  of  Christianity  they  did  not 
accept  the  doctrine  of  the  Trinity.  They  rejected 


THE  NATIONAL  PERIOD  TILL  THE  CIVIL  WAR. 


1375 


also  the  current  view  of  human  depravity  and  in¬ 
sisted  on  the  inherent  dignity  of  human  nature. 
The  ensuing  controversy  profoundly  agitated  all 
the  churches  of  New  England,  and  produced  fur¬ 
ther  movements  affecting  literature  and  politics. 
By  purity  of  character  and  winning  oratory  Chan- 
ning  gained  a  remarkable  influence  over  the  rising 
^generation.  His  best-known  essays  are  the  Moral 
Argument  Against  Calvinism,  The  Character  and 
Writings  of  John  Milton,  Napoleon  Bonaparte, 
Fenelon,  Self-Culture,  The  Elevation  of  the  Labor¬ 
ing  Classes.  He  had  preached  against  slavery  for 
some  years  before  he  advocated  political  action  in 
regard  to  it.  His  work  on  Slavery  (1841)  had 
wide  circulation.  In  the  midst  of  all  the  agitation 
his  teaching  produced  he  preserved  calmness  and 
candor,  and  maintained  a  hopeful  view  of  human 
progress. 

Emerson. — The  intellectual  movement  in  New 
England  in  the  first  third  of  the  nineteenth  cen¬ 
tury  carried  some  thinkers  beyond  Unitarianism. 
The  new  German  philosophy  made  theological  sys¬ 
tems  too  narrow  and  called  for  a  reconstruction  of 
the  universe  of  thought.  This  new  method  of 
viewing  the  world  received  the  name  Transcend¬ 
entalism.  Its  foremost  representative  was  Ralph 
Waldo  Emerson  (1803-1882).  Descended  from 
eight  generations  of  preachers,  he  was  destined 
for  the  pulpit.  His  father  was  also  editor  of  the 
Monthly  Anthology,  which  diffused  a  taste  for  gen¬ 
eral  literature.  Ralph,  born  in  Boston  and  gradu¬ 
ating  from  Haxvard,  studied  theology  with  Dr. 
Channing.  He  became  assistant  to  Dr.  Henry 
Ware  and  afterward  succeeded  to  the  entire  charge 
of  the  Second  Church,  Boston.  His  preaching  was 
on  the  lines  of  Channing,  inculcating  higher 
morality.  Having  come  to  regard  communion  as 
purely  spiritual,  he  declined  to  dispense  the  Lord’s 
Supper,  and  in  1832  resigned  his  charge,  but  he 
continued  to  preach  for  some  years  more. 

His  wife  having  died,  Emerson  went  to  Europe. 
After  traveling  in  France  and  Italy,  he  passed 
through  England  and  visited  Carlyle  in  his  remote 
abode  at  Craigenpottock.  The  two  thinkers  formed 
a  remarkable  friendship,  which  was  maintained  by 
correspondence  through  their  lives.  Emerson  in¬ 
duced  a  Boston  publisher  to  issue  Carlyle’s  early 
books,  and  sent  him  compensation.  In  1835  Emer¬ 
son  married  Lilian  Jackson  and  took  up  his  resi¬ 
dence  in  Concord.  Henceforth  his  chief  support 
was  derived  from  lecturing  and,  later,  from  the 
books  which  embodied  the  lectures.  He  invested 
the  platform  of  the  lyceum  with  charm  and  social 
influence.  His  deliverances  were  oracular  state¬ 
ments  of  his  thoughts  on  the  most  important  sub¬ 


jects.  His  first  book,  Nature  (1836),  set  forth  his 
transcendantal  views  of  man  and  the  universe.  In 
the  same  year,  for  the  celebration  of  the  anniver¬ 
sary  of  the  Concord  fight  of  April  19,  1776,  he 
wrote  the  hymn  which  helps  to  perpetuate  its  fame. 
His  address  at  Harvard,  in  1837,  on  The  American 
Scholar  was  an  inspiring  call  to  higher  aims  in 
education.  In  the  next  year  a  similar  address  in 
the  Divinity  School  on  The  Christian  Teacher 
deeply  stirred  the  Unitarian  party.  A  controversy 
ensued  in  which  Emerson  took  no  part.  Such  self- 
restraint  remained  his  habit  throughout  life.  His 
Essays  (1841)  repeated  and  extended  the  views  he 
had  set  forth  in  Nature,  and  were  received  with 
wider  favor. 

In  1844  several  of  Emerson’s  friends  formed  a 
communistic  experiment  at  Brook  Farm,  but  he, 
with  more  practical  wisdom,  held  aloof.  Yet  he 
was  an  editor  of  The  Dial,  which  they  published. 
Emerson  was  active  in  the  anti-slavery  movement 
without  going  to  the  extreme  of  many  of  the  agi¬ 
tators.  His  second  visit  to  England  in  1847  gave 
a  fresh  impulse  to  his  mind.  After  his  return  he 
lectured  on  Representative  Men,  taking  Plato, 
Shakespeare,  Napoleon,  Swedenborg  and  Goethe 
as  his  examples.  This  work  forms  an  admirable 
contrast  with  that  of  Carlyle  on  Heroes  and  Hero- 
W orship,  and  illustrates  the  difference  between  the 
:wo  writers,  who  yet  highly  esteemed  each  other. 
The  lectures,  dealing  with  concrete  personalities, 
increased  Emerson’s  hold  on  the  public.  Still 
more  was  this  the  effect  of  his  lectures  on  English 
Traits  (1856),  which  showed  his  keen  insight  into 
the  condition  and  tendencies  of  a  mighty  people. 

In  1857  a  few  of  Emerson’s  literary  friends 
formed  in  his  parlor  a  plan  for  a  new  periodical 
to  which  they  should  regularly  contribute.  In  the 
group  were  Longfellow,  Lowell  and  Holmes,  of 
whom  Lowell  was  chosen  to  be  editor.  Such  was 
the  origin  of  the  Atlantic  Monthly,  a  potent  factor 
in  New  England  literature.  In  this  new  medium 
of  access  to  the  public  Emerson  used  both  verse 
and  prose  of  high  order.  The  poems  were  collected 
in  May  Day  (1867).  The  essays  form  the  sub¬ 
stance  of  his  books,  The  Conduct  of  Life  (1860), 
Society  and  Solitude  (1864)  and  Letters  and 
Social  Aims  (1876).  From  the  poems  which  he 
had  written  at  various  times  Emerson  made  a  col¬ 
lection  in  1876.  He  also  edited  a  selection  of 
poetry  by  various  authors  in  Parnassus  (1874) .  In 
1872  Emerson,  again  went  to  Europe,  bade  fare¬ 
well  to  Carlyle  and  traveled  on  the  continent.  In 
the  latter  part  of  his  life  his  memory  failed  and 
his  mind  grew  feeble,  but  he  was  carefully  tended 
by  his  family  and  friends.  He  had  projected  a 
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“Natural  History  of  the  Intellect/’  in  which  much 
of  his  published  writings  was  to  be  incorporated, 
but  the  plan  was  never  realized.  Since  his  death 
his  works  have  been  carefully  edited,  biographies 
have  been  written  by  Holmes,  Sanborn  and  Cabot, 
and  numerous  treatises  on  his  genius  and  influence 
have  appeared. 

Emerson  is  generally  regarded  as  a  philosopher, 
but  he  never  formulated  a  system;  in  fact,  his 
mind  was  not  favorably  disposed  toward  systems 
of  any  kind.  But  he  taught  a  method  of  viewing 
life  and  the  universe.  He  shared  the  pantheism 
which  appears  in  Wordsworth’s  poetry.  He  re¬ 
garded  Nature,  in  its  largest  acceptation,  as  the 
manifestation  of  the  Divinity,  and  conduct  as  the 
proper  aim  of  man’s  life.  Emerson  spoke  of  him¬ 
self  as  a  poet,  though  not  a  great  one.  He  had  in¬ 
deed  the  poet’s  view  and  inspiration,  but  not  full 
ability  of  expression.  Hence,  his  utterances,  both 
in  verse  and  prose,  were  brief  and  abrupt,  often 
highly  oracular  and  sometimes  enigmatic.  Mat¬ 
thew  Arnold  declared  “Emerson’s  essays  are  the 
most  important  work  done  in  prose”  in  the  nine¬ 
teenth  century.  He  also  pronounced  Emerson  not 
essentially  a  poet  nor  a  philosopher,  but  a  seer. 
He  has  affected  the  higher  thought  of  the  Ameri¬ 
can  people  more  than  any  other  writer.  Dean 
Stanley,  after  his  visit  to  the  United  States,  said 
he  had  heard  many  sermons,  but  it  was  always 
Emerson  that  spoke  from  the  pulpit.  In  the  prin¬ 
cipal  cities  the  hundredth  anniversary  of  Emer¬ 
son’s  birth  was  celebrated,  and  speakers  of  all 
classes  and  forms  of  thought  united  in  paying 
tribute  to  him  as  the  inspirer  of  a  higher  and 
purer  spiritual  and  intellectual  independence. 

THE  RHODORA. 

(On  being  asked,  Whence  is  the  flower?) 

In  May,  when  sea-winds  pierced  our  solitudes, 

I  found  the  fresh  Rhodora  in  the  woods, 

Spreading  its  leafless  blooms  in  a  damp  nook, 

To  please  the  desert  and  the  sluggish  brook 
The  purple  petals,  fallen  in  the  pool, 

Made  the  black  water  with  their  beauty  gay; 

Here  might  the  red-bird  come  his  plumes  to  cool. 
And  court  the  flower  that  cheapens  his  array. 
Rhodora!  if  the  sages  ask  thee  why 
This  charm  is  wasted  on  the  earth  and  sky. 

Tell  them,  dear,  that  if  eyes  were  made  for  seeing, 
Then  Beauty  is  its  own  excuse  for  being: 

Why  thou  wert  there,  O  rival  of  the  rose, 

I  never  thought  to  ask,  I  never  knew: 

But,  in  my  simple  ignorance,  suppose 
The  self-same  power  that  brought  me  there  brought 
you. 


CONCORD  HYMN. 

(Sung  at  the  completion  of  the  Concord  Monument, 
April  19,  1836.) 

By  the  rude  bridge  that  arched  the  flood, 

Their  flag  to  April’s  breeze  unfurled, 

Here  once  the  embattled  farmers  stood, 

And  fired  the  shot  heard  round  the  world. 

The  foe  long  since  in  silence  slept; 

Alike  the  conqueror  silent  sleeps; 

And  time  the  ruined  bridge  has  swept 

Down  the  dark  stream  which  seaward  creeps. 

On  this  green  bank,  by  this  soft  stream. 

We  set  to-day  a  votive  stone; 

That  memory  may  their  deed  redeem, 

When,  like  our  sires,  our  sons  are  gone. 

Spirit,  that  made  those  heroes  dare 
To  die,  and  leave  their  children  free, 

Bid  time  and  nature  gently  spare 
The  shaft  we  raise  to  them  and  thee. 

Thoreau. — The  most  singular  disciple  of  Emer¬ 
son  was  Henry  David  Thoreau  (1817-1862).  Born 
at  Concord,  the  son  of  a  farmer,  he  was  educated 
at  Harvard  and  for  a  time  taught  school.  But  he 
devoted  himself  to  plain  living  and  high  thinking. 
In  1845  he  built  himself  a  hut  on  the  shore  of 
Walden  Pond  and  entered  into  the  closest  commu¬ 
nion  with  wild  nature.  His  observatiqns  were 
gathered  in  Walden ,  or  Life  in  the  Woods  (1854). 
He  was  a  pantheist  in  religion  and  a  cosmopolite 
in  politics.  He  reduced  his  expenses  to  the  lowest 
possible  fraction  of  a  cent,  duly  recorded  in  his 
book.  He  would  pay  no  taxes  and  was,  therefore, 
imprisoned  till  released  on  Emerson’s  paying  them 
for  him.  But  he  published  several  books,  and  left 
journals  to  fill  up  several  more.  Some  were  fur¬ 
nished  by  his  travels,  always  on  foot.  Among  them 
are  Excursions,  The  Maine  Woods,  Gape  Cod,  A 
Yankee  in  Canada,  Summer,  Winter,  Autumn. 

Poe. — Unique  among  the  poets  and  prose  writers 
of  America,  Edgar  Allan  Poe  (1809-1849)  still 
remains.  The  son  of  actors,  he  possessed  a  highly 
sensitive  nature  and  wonderful  command  of  senti¬ 
ment  and  language,  but  showed  little  regard  for 
truth.  Born  in  Boston,  he  lost  his  parents  in  in¬ 
fancy,  but  was  adopted  and  generously  cared  for 
by  J ohn  Allan,  a  merchant  of  Richmond.  He  went 
to  the  University  of  Virginia,  but  wasted  his  time 
in  gambling.  Unwilling  to  be  a  clerk  in  Mr.  Al¬ 
lan’s  counting-room,  Poe  went  to  Boston,  where  he 
published  Tamerlane  and  Other  Poems  (1827). 
Then  he  enlisted  in  the  army  as  a  private,  but  in 
1830  became  a  cadet  at  West  Point  Military  Acad¬ 
emy,  where  he  remained  a  year.  In  the  meantime 
he  had  published  more  poems  at  Baltimore  and 
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New  York,  but  he  sought  in  vain  for  literary  em¬ 
ployment.  In  1833  a  prize  of  $100  was  offered 
by  a  Baltimore  newspaper  and  awarded  to  his  tale, 
A  Manuscript  Found  in  a  Bottle.  At  the  sugges¬ 
tion  of  J.  P.  Kennedy  he  was  made  editor  of  the 
Southern  Literary  Messenger  at  Richmond  and  be¬ 
came  noted  by  his  weird  tales  and  trenchant  criti¬ 
cisms,  but  received  little  pajr. 

In  1836  he  married  his  cousin,  Virginia  Clemm, 
then  but  fourteen  years  old,  and  soon  afterward 
went  first  to  New  York  and  then  to  Philadelphia, 
where  he  wrote  and  compiled  for  a  scanty  subsist¬ 
ence.  His  Tales  of  the  Grotesque  and  Arabesque 
(1839)  brought  him  little  but  the  copyright.  For 
a  year  he  assisted  in  editing  Burton’s  Gentleman’s 
Magazine ,  and  when  it  became  Graham’s  Magazine 
was  made  chief  editor.  By  his  tale.  The  Gold  Bug, 
he  won  another  $100  prize.  His  Murder  in  the 
Rue  Morgue  has  been  imitated  in  many  detective 
stories.  Translated  into  French  it  started  Poe’s 
popularity  in  France,  which  soon  extended  to  his 
poems  and  has  steadily  increased. 

But  Poe  soon  lost  his  editorship  by  his  irregular 
habits,  and  was  reduced  to  worse  poverty.  He 
went  back  to  New  York  and  there  published  The 
Raven  in  the  Whig  Review.  He  drifted  from  one 
newspaper  to  another  and  formed  various  schemes 
for  publishing.  To  Godey’s  Lady’s  Booh  he  con¬ 
tributed  a  series  on  The  Literati  of  'New  York. 
His  wife  died  in  1847,  and  he  was  prostrated  with 
serious  illness.  While  still  feeble  he  went  to  Rich¬ 
mond  and  made  arrangements  for  marriage  with 
a  widow.  But  overcome  in  a  mysterious  manner, 
he  died  in  a  hospital  at  Baltimore. 

Poe’s  morbid  vanity  led  him  to  quarrel  with 
those  who  wished  him  well.  His  criticisms  pro¬ 
fessed  to  be  founded  on  definite  principles,  but 
were  sometimes  spiteful.  His  tales  were  singularly 
ingenious  and  highly  wrought,  but  do  not  touch 
the  heart.  They  treat  of  mysterious  crimes,  strange 
retribution,  fantastic  discoveries  and  marvelous 
inventions.  In  these  extravaganzas  there  can  be 
detected  a  skepticism  approaching  to  sardonic 
humor.  But  he  had  no  true  humor,  and  when  he 
strove  to  be  amusing  he  failed  wretchedly.  His 
poems  are  impressive  with  musical  charm  and  un¬ 
worldly  beauty.  He  has  given  an  analysis  of  his 
Raven  which  cannot  be  accepted  as  an  explanation 
of  its  composition.  Yet,  throughout  his  poetry  art 
prevails  rather  than  inspiration. 


TO  HELEN. 

Helen,  thy  beauty  is  to  me 
Like  those  Nicean  barks  of  yore. 

That  gently,  o’er  a  perfumed  sea. 

The  weary,  wayworn  wanderer  bore 
To  his  own  native  shore. 

On  desperate  seas  long  wont  to  roam, 
Thy  hyacinth  hair,  thy  classic  face, 

Thy  Naiad  airs  have  brought  me  home 
To  the  glory  that  was  Greece 

And  the  grandeur  that  was  Rome. 

Lo!  in  yon  brilliant  window-niche 
How  statue-like  I  see  thee  stand, 

The  agate  lamp  within  thy  hand! 

Ah!  Psyche,  from  the  regions  which 
Are  Holy  Land! 


TO  ONE  IN  PARADISE. 

Thou  wast  that  all  to  me,  love. 

For  which  my  soul  did  pine: 

A  green  isle  in  the  sea,  love, 

A  fountain  and  a  shrine 
All  wreathed  with  fairy  fruits  and  flowers, 

And  all  the  flowers  were  mine. 

Ah,  dream  too  bright  to  last! 

Ah,  starry  hope!  that  did’st  arise 
But  to  be  overcast! 

A  voice  from  out  the  future  cries 
On!  on!  But  o’er  the  past 

(Dim  gulf!)  my  spirit  hovering  lies, 

Mute,  motionless,  aghast! 

For,  alas!  alas!  with  me 
The  light  of  life  is  o’er. 

“No  more — no  more — no  more — ” 

(Such  language  holds  the  solemn  sea 
To  the  sands  upon  the  shore) 

Shall  bloom  the  thunder-blasted  tree, 

Or  the  stricken  eagle  soar! 

And  all  my  days  are  trances. 

And  all  my  nightly  dreams 
Are  where  thy  dark  eye  glances 
And  where  thy  footstep  gleams — 

In  what  ethereal  dances, 

By  what  eternal  streams! 

Willis. — Almost  forgotten  is  a  poet  of  this 
period  who  for  several  years  was  more  popular 
than  Longfellow.  Nathaniel  Parker  Willis  (1806- 
1867),  descended  from  a  line  of  printers  and  news¬ 
paper  publishers,  was  born  at  Portland,  Maine. 
Before  he  graduated  from  Yale  College,  in  1827, 
he  had  published  a  series  of  Scripture  narrative 
poems  which  were  highly  praised.  He  edited,  at 
Boston,  two  volumes  of  Annuals,  and  founded  a 
magazine  which  was  afterward  merged  in  the  New 
York  Mirror.  This  weekly  paper,  under  the  man¬ 
agement  of  George  P.  Morris  and  Willis,  became 
the  chief  organ  of  society  and  literature.  In  1831 
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Willis  went  abroad  and  traveled  extensively  on  the 
Continent,  still  writing  letters  for  his  paper.  In 
1837  he  settled  near  Owego,  New  York,  and  till 
the  death  of  his  wife,  in  1844,  lived  in  grand  style. 
In  1840  Morris  and  Willis  established  the  Home 
Journal ,  and  continued  to  edit  it  till  their  deaths. 
Willis  wrote  fluently  in  both  prose  and  verse. 
Among  his  early  secular  poems  The  Belfry  Pigeon 
and  Parrhasius  were  most  esteemed.  Afterward 
he  gave  up  the  sentimental  manner  which  was 
characteristic  of  his  Annuals ,  and  treated  the  same 
subjects  with  flippancy.  He  was  noted  for  his 
elegant  manners  and  dressed  in  the  extreme  of  the 
fashion.  His  writings  attracted  and  charmed  the 
fashionable  world.  His  Pencillings  by  the  Way 
and  other  prose  sketches  of  travels  are  pleasant 
reading,  but  too  much  of  his  poetry  was  written 
hastily  and  carelessly. 

Longfellow. — No  American  poet  is  better  loved 
by  his  countrymen  or  by  the  world  at  large  than 
Henry  Wadsworth  Longfellow  (1807-1882).  He 
has  treated  the  common  experiences  of  life  with 
such  tender  sympathy,  with  such  abiding  grace, 
that  men  and  women  cherish  his  poems.  From  re¬ 
mote  countries  and  distant  ages  he  has  brought 
precious  stores  and  invested  them  with  the  same 
endearing  charm.  Throughout  his  long  life  he 
showed  the  same  dignified  courtesy  that  shines 
through  his  poems. 

Longfellow  was  born  in  Portland,  Maine,  then 
a  district  of  Massachusetts.  He  was  of  Pilgrim 
descent,  and  in  his  poems  delighted  to  honor  his 
ancestry.  He  was  educated  at  Bowdoin  College, 
and  there  held  the  professorship  of  modern  lan¬ 
guages  from  1829  to  1835.  But  before  entering 
on  his  work  there  he  had  spent  two  years  in  Eu¬ 
rope.  From  Bowdoin  he  was  called  to  a  similar 
professorship  at  Harvard,  and  then  made  a  second 
visit  to  Europe.  After  discharging  his  professorial 
duties  acceptably  for  seventeen  years  he  resigned. 
Thenceforth  he  lived  in  Cambridge,  the  poet  laure¬ 
ate  of  the  American  people.  He  was  twice  mar¬ 
ried — in  1831  and  again  in  1843.  The  accidental 
death  of  his  second  wife  by  burning,  in  1861,  was 
the  greatest  affliction  of  his  life.  He  had  early 
contributed  to  the  North  American  Review,  and  in 
1833  published  an  essay  on  The  Moral  and  Devo¬ 
tional  Poetry  of  Spain,  with  translations  of  Lope 
de  Vegans  sonnets.  His  prose  works,  Outre-Mer 
(1835)  and  Hyperion  (1839),  have  lost  such  popu¬ 
larity  as  thev  once  had.  But  with  the  Voices  of  the 
Night  (1839)  began  his  beautiful  expression  of  the 
feelings  of  the  heart.  It  contained  The  Psalm  of 
Life,  The  Reaper  and  the  Flowers,  Woods  in  Win¬ 
ter.  He  always  avoided  strife,  but  in  1842  his  moral 


nature  was  stirred  to  issue  Poems  on  Slavery , 
dedicated  to  Channing.  A  collection  of  transla¬ 
tions,  partly  selected  from  other  authors,  with  in¬ 
troductory  essays  and  biographical  sketches,  was 
published  in  1846  under  the  title  Poets  and  Poetry 
of  Europe.  About  the  same  time  appeared  the 
dramatic  poem,  The  Spanish  Student ,  and  The 
Belfry  of  Bruges. 

Still  more  notable  is  the  beautiful  narrative 
poem,  Evangeline  (1847),  always  the  author’s 
favorite  and  dear  to  the  public.  It  is  the  most 
successful  English  poem  in  dactylic  hexameters. 
The  deeply  pathetic  story,  though  partly  founded 
on  fact,  appears  to  be  an  artistic  creation.  Two 
Arcadian  lovers,  separated  by  the  edict  of  exile, 
wander  through  the  American  colonies  seeking  each 
other  for  years.  Yet  they  sometimes  pass  without 
knowing  the  fact.  At  last  when  Gabriel,  worn  out, 
lies  dying  in  the  hospital  at  Philadelphia,  Evan¬ 
geline,  who  for  his  sake  had  dedicated  herself  to 
the  care  of  the  suffering,  finds  and  ministers  to 
him.  Soon  after  the  publication  of  Evangeline 
Longfellow  sent  out  his  grand  ode,  The  Budding 
of  the  Ship,  evidently  an  adaptation  of  Schiller’s 
Song  of  the  Bell  to  national  feeling,  and  gratefully 
cherished  by  the  American  people. 

In  1855,  after  the  publication  of  some  more  vol¬ 
umes,  Longfellow  took  up  the  myths  of  the  Ameri¬ 
can  Indians,  and  attempted  to  make  “an  Indian 
Edda.”  The  result  was  The  Song  of  Hiawatha , 
which  uses  a  rhvmeless  trochaic  metre,  adapted 
from  the  Kalevala,  a  simlar  series  of  narratives  re¬ 
cently  collected  among  the  peasantry  of  Finland. 
The  stories  poetized  in  Hiawatha  had  been  gathered 
by  Schoolcraft  in  his  researches  among  the  Indians 
near  Lake  Superior.  Wild  animals  and  super¬ 
natural  beings  take  part  as  personages  in  the  story. 
Hiawatha  himself  is  a  noble  idealization  of  the 
Indian,  and  Minnehaha  a  beautiful  example  of 
womanhood.  The  canto  describing  the  famine  is 
rendered  doubly  impressive  by  her  death. 

In  'The  Courtship  of  Miles  Standish  (1858) 
Longfellow  utilized  a  charming  legend  of  his  own 
ancestry,  showing  how  the  mild  clerk,  J ohn  Alden, 
won  the  prize  to  which  the  doughty  captain  had 
aspired.  In  his  Tales  of  a  Wayside  Inn  (1863)  he 
uses  as  a  framework  the  meeting  of  some  of  his 
friends  at  an  old  hostelry  at  Sudbury,  Massachu¬ 
setts.  Each  narrator  is  fittingly  described,  an 4 
tells  a  tale  appropriate  to  his  character.  The  en 
tire  result  is  charmingly  artistic. 

Longfellow  had,  in  1851,  published  an  English 
version  of  the  mediasval  Golden  Legend.  To  this 
he  joined,  later,  The  Divine  Tragedy,  or  story  oi 
Christ,  and  the  New  England  Tragedies,  a  new 
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presentation  of  the  religious  persecutions  which 
form  a  foul  blot  on  New  England  history.  The 
trilogy  bears  the  name  Christus.  It  was  intended 
to  exhibit  the  slow  progress  and  gross  errors  of 
humanity  in  accepting  the  divine  revelation. 

As  early  as  1842  Longfellow  lectured  on  Dante, 
and  illustrated  his  discourses  by  translations  from 
the  Italian.  Steadily  he  added  to  these  in  the  in¬ 
tervals  of  other  occupatiohs,  and  at  last,  in  the 
time  of  his  great  sorrow,  completed  his  version  of 
the  great  mediaeval  poem.  The  Divina  Commedia. 
He  aimed  to  reproduce  the  exact  effect  of  the  orig¬ 
inal  as  far  as  difference  of  the  two  languages  would 
permit.  His  translation  is  the  most  perfect  ren¬ 
dering  in  English.  The  sonnets  prefixed  to  each 
part  are  admirable  tributes. 

In  The  Masque  of  Pandora  (1875),  as  in  some 
previous  works,  Longfellow  adopted  the  dramatic 
form,  but  he  never  had  the  real  dramatic  spirit 
which  brings  the  actions  of  a  diversified  group  into 
unity.  Yet  all  his  dramatic  poems  have  beautiful 
passages.  The  Hanging  of  the  Crane  (1874)  tells 
the  story  of  the  household  from  the  wedding  till 
the  children  grow  up  and  depart,  leaving  the  aged 
parents  again  alone.  At  the  fiftieth  anniversary 
of  his  graduation  at  Bowdoin,  Longfellow  pre¬ 
sented  his  affectionate  tribute  to  his  Alma  Mater 
in  Morituri  Sal' .tamus.  His  last  poem  was  Hermes 
Trismegistus. 

From  1836  Longfellow  had  lived  in  the  Craigie 
house  at  Cambridge,  in  an  environment  admirably 
suited  to  his  genius.  His  European  reputation 
was  hardly  inferior  to  that  which  he  enjoyed  in 
his  own  land.  His  life  is  excellently  displayed  in 
his  letters  and  biography  published  bv  his  brother. 

Longfellow  was  refined  in  taste,  in  dress  and 
personal  associations.  All  his  friends  were  literary 
or  academic.  Though  possessing  high  culture,  he 
never  allowed  it  to  overshadow  the  primary  range 
of  feeling.  From  his  stores  of  learning  he  brought 
new  themes  and  abundant  illustrations  to  exem¬ 
plify  and  adorn  the  calm  joys  and  natural  afflic¬ 
tions  of  common  life.  Thus  his  high  genius  and 
exquisite  taste  were  proved.  In  return  the  com¬ 
mon  people  heard  him  gladly  and  took  up  his 
words  as  their  own.  Wherever  the  English  lan¬ 
guage  is  spoken  his  verses  have  found  lodgment  in 
the  popular  memory.  Longfellow  never  attempted 
to  depict  the  elemental  passions,  the  storms  of  the 
spirit.  He  not  only  preferred  the  serene  air  and 
glad  sunshine,  but  he  confined  himself  to  it  save 
when  he  looked  forth  on  the  still  beauty  of  night. 
Though  he  brought  many  treasures  from  foreign 
sources,  his  work  would  have  been  incomplete,  had 
he  not  embodied  in  his  verse  something  distinct¬ 


ively  American.  This  duty  was  performed  not  only 
in  New  England  ballads,  tales  and  dramas,  but  in 
the  more  difficult  task  of  transferring  the  myths 
of  the  American  aborigines  into  a  form  which 
should  be  artistic  and  yet  not  destroy  the  primi¬ 
tive  spirit. 

THE  LAUNCHING  OF  THE  SHIP. 

(From  The  Building  of  the  Ship.) 

All  is  finished!  and  at  length 
Has  come  the  bridal  day 
Of  beauty  and  of  strength. 

To-day  the  vessel  shall  be  launched! 

With  fleecy  clouds  the  sky  is  blanched, 

And  o’er  the  bay, 

Slowly,  in  all  his  splendors  dight, 

The  great  sun  rises  to  behold  the  sight. 

The  ocean  old, 

Centuries  old, 

Strong  as  youth,  and  as  uncontrolled, 

Paces  restless  to  and  fro. 

Up  and  down  the  sands  of  gold. 

His  beating  heart  is  not  at  rest; 

And  far  and  wide. 

With  ceaseless  flow, 

His  beard  of  snow 

Heaves  with  the  heaving  of  his  breast. 

He  waits  impatient  for  his  bride. 

There  she  stands. 

With  her  foot  upon  the  sands. 

Decked  with  flags  and  streamers  gay. 

In  honor  of  her  marriage  day, 

Her  snow-white  signals  fluttering,  blending 
Round  her  like  a  veil  descending, 

Ready  to  be 

The  bride  of  the  gray  old  sea. 

#*****#**9 

Then  the  Master, 

With  a  gesture  of  command. 

Waved  his  hand; 

And  at  the  word. 

Loud  and  sudden  there  was  heard. 

All  around  them  and  below, 

The  sound  of  hammers,  blow  on  blow, 

Knocking  away  the  shores  and  spurs. 

And  see!  she  stirs! 

She  starts — she  moves — she  seems  to  feel 
The  thrill  of  life  along  her  keel, 

And,  spurning  with  her  foot  the  ground. 

With  one  exulting,  joyous  bound, 

She  leaps  into  the  ocean’s  arms! 

And  lo!  from  the  assembled  crowd 
There  rose  a  shout,  prolonged  and  loud. 

That  to  the  ocean  seemed  to  say, 

“Take  her.  O  bridegroom,  old  and  gray, 

Take  her  to  thy  protecting  arms, 

With  all  her  youth  and  all  her  charms!” 

How  beautiful  she  is!  How  fair 
She  lies  within  those  arms,  that  press 
Her  form  with  many  a  soft  caress 
Of  tenderness  and  watchful  care! 

Sail  forth  into  the  sea,  O  ship! 

Through  wind  and  wave,  right  onward  steer! 

The  moistened  eye,  the  trembling  lip, 

Are  not  the  signs  of  doubt  or  fear. 
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Sail  forth,  into  the  sea  of  life, 

O  gentle,  loving,  trusting  wife, 

And  safe  from  all  adversity 
Upon  the  bosom  of  that  sea 
Thy  comings  and  thy  goings  be! 

For  gentleness  and  love  and  trust 
Prevail  o’er  angry  wave  and  gust; 

And  in  the  wreck  of  noble  lives 
Something  immortal  still  survives! 

Thou,  too,  sail  on,  O  Ship  of  State! 

Sail  on,  O  Union,  strong  and  great! 

Humanity  with  all  its  fears, 

With  all  the  hopes  of  future  years, 

Is  hanging  breathless  on’thy  fate! 

We  know  what  Master  laid  thy  keel, 

What  Workmen  wrought  its  ribs  of  steel, 
Who  made  each  mast,  and  sail,  and  rope, 
What  anvils  rang,  what  hammers  beat, 

In  what  a  forge  and  what  a  heat 
Were  shaped  the  anchors  of  thy  hope! 

Fear  not  each  sudden  sound  and  shock, 

’Tis  of  the  wave  and  not  the  rock; 

’Tis  but  the  flapping  of  the  sail, 

And  not  a  rent  made  by  the  gale! 

In  spite  of  rock  and  tempest’s  roar, 

In  spite  of  false  lights  on  the  shore, 

Sail  on,  nor  fear  to  breast  the  sea! 

Our  hearts,  our  hopes,  are  all  with  thee, 

Our  hearts,  our  hopes,  our  prayers,  our  tears, 
Our  faith  triumphant  o’er  our  fears, 

Are  all  with  thee — are  all  with  thee! 


THE  TWO  ANGELS. 

(On  the  same  night  Lowell’s  wife  died  and  a  daugh¬ 
ter  was  born  to  Longfellow.) 

Two  angels,  one  of  Life  and  one  of  Death, 

Passed  o’er  our  village  as  the  morning  broke; 

The  dawn  was  on  their  faces,  and  beneath, 

The  sombre  houses  hearsed  with  plumes  of  smoke. 

Their  attitude  and  aspect  were  the  same, 

Alike  their  features  and  their  robes  of  white; 

But  one  was  crowned  with  amaranth,  as  with  flame, 
And  one  with  asphodels,  like  flakes  of  light. 

I  saw  them  pause  on  their  celestial  way; 

Then  said  I,  with  deep  fear  and  doubt  oppressed, 

“Beat  not  so  loud,  my  heart,  lest  thou  betray 
The  place  where  thy  beloved  are  at  rest!” 

t 

And  he  who  wore  the  crown  of  asphodels. 
Descending,  at  my  door  began  to  knock, 

And  my  soul  sank  within  me,  as  in  wells 
The  waters  sink  before  an  earthquake’s  shock. 

J  recognized  the  nameless  agony, 

The  terror  and  the  tremor  and  the  pain, 

That  oft  before  had  filled  or  haunted  me, 

And  now  returned  with  threefold  strength  again. 

The  door  I  opened  to  my  heavenly  guest, 

And  listened,  for  I  thought  I  heard  God’s  voice; 

And,  knowing  whatsoe’er  He  sent  was  best, 

Dared  neither  to  lament  nor  to  rejoice. 


Then  with  a  smile  that  filled  the  house  with  light, 
“My  errand  is  not  Death,  but  Life,”  he  said; 

And  ere  I  answered,  passing  out  of  sight, 

On  his  celestial  embassy  he  sped. 

’Twas  at  thy  door,  O  friend!  and  not  at  mine, 

The  angel  with  the  amaranthine  wreath, 

Pausing,  descended,  and  with  voice  divine. 

Whispered  a  word  that  had  a  sound  like  Death. 

Then  fell  upon  the  house  a  sudden  gloom, 

A  shadow  on  those  features  fair  and  thin; 

And  softly,  from  that  hushed  and  darkened  room, 
Two  angels  issued,  where  but  one  went  in. 

All  is  of  God!  If  He  but  wave  His  hand, 

The  mists  collect,  the  rain  falls  thick  and  loud, 
Till,  with  a  smile  of  light  on  sea  and  land, 

Lo!  He  looks  back  from  the  departing  cloud. 

Angels  of  Life  and  Death  alike  are  His; 

Without  His  leave  they  pass  no  threshold  o’er; 
Who,  then,  would  wish  or  dare,  believing  this, 
Against  His  messengers  to  shut  the  door? 

Lowell.— The  great  breadth  of  his  work  and 
high  quality  of  his  performance  entitle  Lowell  to 
be  called  the  best  representative  of  America  in 
literature.  He  succeeded  equally  well  in  prose  and 
verse,  in  description  and  satire,  in  noble  allegory 
and  humorous  dialect,  in  lofty  ode  and  searching 
criticism.  James  Russell  Lowell  (1819-1891)  was 
born  at  Cambridge,  Massachusetts,  of  a  family 
long  prominent  in  public  affairs.  The  son  of  Rev. 
Charles  Lowell,  he  graduated  from  Harvard  in 
1838  and  studied  law,  but  hardly  practised.  His 
first  book,  A  Year’s  Life,  was  composed  of  poems 
inspired  by  his  affection  for  Maria  White,  who  be¬ 
came  his  wife.  She  was  deeply  interested  in  the 
anti-slavery  movement,  and  led  him  tn  give  time 
and  labor  to  its  advocacy. 

The  timid  subserviency  of  Hew  England  poli¬ 
ticians  in  approving  the  war  with  Mexico  roused 
his  indignation,  which  found  an  unexpected  out¬ 
let.  In  homely  Yankee  dialect  these  leaders  were 
pilloried.  These  Biglow  Papers  were  begun  in 
1846  and  continued  through  the  war.  A  second 
series  was  published  during  the  greater  Civil  War, 
hut  seemed  less  appropriate.  Ho  American  writer 
has  ever  excelled  Lowell  in  mastery  of  the  Yankee 
dialect  and  insight  into  the  workings  of  the  Yan¬ 
kee  mind. 

But  Lowell  did  not  confine  himself  to  anti¬ 
slavery  and  political  work.  That  was  his  play.  His 
work  was  on  nobler  themes.  The  Vision  of  Sir 
Launfal  (1845)  was  a  story  of  the  quest  of  the 
Holy  Grail,  which  embodied  in  beautiful  poetry 
a  noble  lesson.  The  anonymous  Fable  for  Critics 
was  a  playful  criticism  on  the  authors  of  the  day, 
including  himself ;  its  title  page  was  in  rhyme. 
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In  1851  Lowell,  with  his  second  wife,  went  to 
Italy,  where  he  studied  art  and  literature.  In  1855 
he  succeeded  Longfellow  as  professor  of  modern 
languages  at  Harvard.  Two  years  later  he  joined 
in  founding  the  Atlantic  Monthly ,  of  which  he  was 
the  first  editor.  Later  he  became  also  editor  of  the 
North  American  Review.  The  criticisms  and  mis¬ 
cellaneous  essays  published  in  these  periodicals 
were  of  the  highest  order.  They  afterward  formed 
the  contents  of  Among  My  Books  and  My  Study 
Windows.  During  the  Civil  War  the  Atlantic 
steadily  supported  the  administration  of  President 
Lincoln.  After  its  close  the  authorities  of  Har¬ 
vard  decided  to  commemorate  the  graduates  who 
had  given  their  lives  in  defense  of  the  Union. 
Lowell  was  invited  to  recite  the  poem,  and  did  so 
in  the  grand  Commemoration  Ode ,  which  is  the 
noblest  poem  inspired  by  the  war.  Having  reached 
this  lofty  height  Lowell  felt  himself  bound  to  pre¬ 
serve  his  dignity.  The  Cathedral  (1870)  is  a 
worthy  second  to  the  former  ode. 

In  1877  President  Hayes  commissioned  Lowell 
as  American  Minister  to  Spain,  and  later  he  was 
transferred  to  England.  In  bo.th  countries  he  was 
the  recipient  of  high  honors.  In  1885  he  returned 
to  Cambridge  and  there  resided  until  his  death. 
Of  the  books  published  in  this  interval,  all  but  one 
consisted  of  prose  essays. 

Lowell  was  more  active  in  public  affairs  than 
Longfellow.  While  he  was  eminently  a  scholar  of 
both  ancient  and  modern  lore,  he  was  keenly  in¬ 
terested  in  the  movements  of  his  own  day.  Yet  his 
name  is  not  as  familiar  as  his  brother  poet’s,  and 
his  works  are  less  widely  read.  They  require  more 
learning  and  more  effort  than  the  majority  of  peo¬ 
ple  can  give.  But  when  studied  and  appreciated 
they  reward  the  reader  with  choice  treasures.  His 
prose  essays  are  less  dogmatic  than  those  of  Mat¬ 
thew  Arnold,  but  they  show  a  man  of  equal  ability 
and  less  arrogance.  Even  as  a  humorist  Lowell’s 
/  appeal  is  to  a  cultivated  class.  The  man  whose 
dialect  is  so  exactly  copied  feels  that  the  laugh  is 
directed  at  him  as  well  as  some  imaginary  oppo¬ 
nent.  But  on  the  cultured  youth  of  his  country 
Lowell  conferred  an  inestimable  boon  in  giving 
them  a  lofty  example  and  teaching  them  to  pre¬ 
serve  their  self-respect. 

THE  COURTIN’. 

Zekle  crep’  up,  quite  unbeknown, 

An’  peeked  in  thru  the  winder. 

An’  there  sot  Huldy  all  alone, 

Tth  no  one  nigh  to  hender. 


Agin  the  chimbly  crooknecks  hung. 

An’  in  amongst  ’em  rusted 
The  ole  queen’s  arm  thet  Gran’ther  Young 
Fetched  back  from  Concord  busted. 

The  wannut  logs  shot  sparkles  out 
Toward  the  pootiest,  bless  her! 

An’  leetle  fires  danced  all  about 
The  chiny  on  the  dresser. 

The  very  room,  coz  she  wuz  in, 

Looked  warm  from  floor  to  ceilin’, 

An’  she  looked  full  ez  rosy  agin 
Ez  th’  apples  she  wuz  peelin’. 

She  heerd  a  foot  an’  knowed  it,  tu, 
AraspinV.on  the  scraper; 

All  ways  to  once  her  feelin’s  flew 
Like  sparks  in  burnt-up  paper. 

He  kin’  o’  1’itered  on  the  mat, 

Some  doubtfle  o’  the  seekle; 

His  heart  kep’  goin’  pittypat. 

But  hern  went  pity  Zekle. 

An’  yet  she  gin  her  cheer  a  jerk 
Ez  though  she  wished  him  furder 
An’  on  her  apples  kep’  to  work 
Ez  ef  a  wager  spurred  her. 

“You  want  to  see  my  Pa,  I  spose?” 

“Wal,  no;  I  come  designin’ — ” 

“To  see  my  Ma?  She's  sprinklin’  clo’es 
Agin  to-morrow’s  i’nin’.” 

He  stood  a  spell  on  one  foot  fust 
Then  stood  a  spell  on  tother, 

An’  on  which  one  he  felt  the  wust 
He  couldn’t  ha’  told  ye,  nuther. 

Sez  he,  “I’d  better  call  agin’;” 

Sez  she,  “Think  likely,  Mister;” 

The  last  word  pricked  him  like  a  pin. 

An’ — wal,  he  up  and  kist  her. 

When  Ma  bimeby  upon  ’em  slips, 

Huldy  sot  pale  ez  ashes, 

All  kind  o’  smily  round  the  lips 
An’  teary  round  the  lashes. 

Her  blood  riz  quick,  though,  like  the  tide 
Down  to  the  Bay  o’  Fundy, 

An’  all  I  know  is  they  wuz  cried 
In  meetin’,  come  nex  Sunday. 


MAHMOOD  THE  IMAGE-BREAKER. 

Old  events  have  modern  meanings;  only  that  survives 
Of  past  history  which  finds  kindred  in  all  hearts  and 
lives. 

Mahmood  once,  the  idol-breaker,  spreader  of  the  Faith, 
Was  at  Sumnat  tempted  sorely,  as  the  legend  saith. 

In  the  great  pagoda’s  centre,  monstrous  and  abhorred, 
Granite  on  a  throne  of  granite,  sat  the  temple’s  lord. 
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Mahmood  paused  a  moment,  silenced  by  the  silent  face 
That,  with  eyes  of  stone  unwavering,  awed  the  ancient 
place. 

Then  the  Brahmins  knelt  before  him,  by  his  doubt 
made  bold, 

Pledging  for  their  idol’s  ransom  countless  gems  and 
gold. 

Gold  was  yellow  dirt  to  Mahmood,  but  of  precious  use, 
Since  from  it  the  roots  of  power  suck  a  potent  juice. 

“Were  yon  stone  alone  in  question,  this  would  please 
me  well,” 

Mahmood  said;  “but,  with  the  block  there,  I  my  truth 
must  sell. 

“Wealth  and  rule  slip  down  with  Fortune,  as  her 
wheel  turns  round; 

He  who  keeps  his  faith,  he  only  cannot  be  discrowned. 

“Little  were  a  change  of  station,  loss  of  life  or  crown, 
But  the  wreck  were  past  retrieving  if  the  Man  fell 
down.” 

So  his  iron  mace  he  lifted,  smote  with  might  and 
main, 

And  the  idol,  on  the  pavement  tumbling,  burst  in 
twain. 

Luck  obeys  the  downright  striker;  from  the  hollow 
core, 

Fifty  times  the  Brahmins’  offer  deluged  all  the  floor. 

Holmes. — Of  the  Brahmin  caste  of  Boston,  Dr. 
Oliver  Wendell  Holmes  (1809-1894)  is  the  most 
widely  recognized  representative.  In  fact,  he  in¬ 
vented  the  term  to  designate  the  most  cultured 
descendants  of  the  early  colonial  families.  He  was 
horn  at  Cambridge,  the  son  of  Eev.  Abiel  Holmes, 
who  wrote  Annals  of  America  (1805).  While  a 
student  at  Harvard,  Oliver,  then  seventeen,  wrote 
the  spirited  lyric,  Old  Ironsides ,  which  prevented 
the  famous  ship  Constitution  from  being  broken 
up.  He  graduated  in  the  celebrated  class  of  1829, 
chose  medicine  as  his  profession  and  went  to  Paris 
for  study.  On  his  return,  after  three  years’  stay, 
he  recited  Poetry,  a  Metrical  Essay,  and  thereafter 
was  in  frequent  request  as  poet  for  special  occa¬ 
sions.  His  first  volume  of  poems  contained,  be¬ 
sides  serious  pieces,  others  in  a  humorous  vein, 
such  as  The  Last  Leaf,  My  Aunt,  The  Treadmill 
Song,  which  were  quickly  circulated  in  newspapers. 
Dr.  Holmes  was  chosen  professor  of  anatomy  and 
physiology  at  Dartmouth  College,  and  held  this 
position  ten  years.  Thereafter  he  devoted  himself 
to  practice  in  Boston,  but  he  had  also  a  country 
residence  at  Pittsfield.  In  1847  he  was  made  pro¬ 
fessor  at  Harvard  College.  Besides  numerous 
medical  essays,  he  published  several  volumes  of 
poems,  Urania  (1846),  Astrcea  (1850)  and  Songs 


in  Many  Keys  (1861).  These  poems  exhibited  the 
felicities  and  polish  of  the  eighteenth  century. 

Holmes’  rank  as  a  poet  was  already  established 
when  the  starting  of  the  Atlantic  Monthly,  in  1857, 
gave  a  new  field  for  his  talent  and  called  forth  un¬ 
suspected  powers.  Being  specially  engaged  as  a 
contributor,  he  invented  a  new  method  of  address¬ 
ing  the  public.  He  presented  himself  as  The  Auto¬ 
crat  of  the  Breakfast  Table.  Thus  he  was  enabled 
to  utter  aphorisms  or  lengthy  monologues  on  all 
sorts  of  subjects,  with  occasional  variations  due  to 
slight  interruptions  by  the  other  boarders  or  the 
landlady’s  family,  all  of  whom  are  briefly  but  ef¬ 
fectively  described.  It  is  a  reversal  of  the  Spec¬ 
tators  club,  for  there  the  eponymous  figure  was 
dumb,  while  here  he  monopolized  the  wise  and 
witty  discourse,  and  yet  in  such  a  pleasing  way  as 
to  furnish  sufficient  variety.  Interspersed  were 
humorous  poems,  as  The  '  Wonderful  One-Hoss 
Shay,  and  serious  ones,  as  The  Chambered  Nau¬ 
tilus.  As  time  passed  the  Autocrat  withdrew,  but 
his  place  was  promptly  supplied  by  the  Professor, 
who  discoursed  perhaps  more  learnedly,  yet  quite 
delightfully.  Later  still  the  Poet  made  his  appear¬ 
ance  and  kept  up  the  charm.  The  element  of  love 
was  not  excluded,  but  helped  to  bring  matters  to 
an  effective  climax.  ' 

Having  fully  secured  an  attentive  and  interested 
audience,  Dr.  Holmes  tried  a  new  venture  in  the 
singular  story  Elsie  Venner  (1861),  which  intro¬ 
duced  the  consideration  of  heredity  and  prenatal 
influence.  The  Guardian  Angel  (1868)  is  a  char¬ 
acter  study  of  a  more  wholesome  kind.  Various 
articles  which  had  appeared  in  the  magazine  were 
gathered  and  labeled  Soundings  from  the  Atlantic 
( 1864) .  On  his  seventieth  birthday  the  publishers 
of  the  Atlantic  gave  a  breakfast  in  his-  honor,  at 
which  he  read  The  Iron  Gate,  written  for  the  oc¬ 
casion.  Brief  biographies  of  his  friends,  Motley 
(1879)  and  Emerson  (1884),  shed  light  on  him¬ 
self  as  well  as  the  subject.  After  some  years,  in 
which  the  genial  doctor  did  less  for  his'  favorite 
Atlantic,  he  came  back  smiling  and  brisk  as  ever, 
and  discoursed  wittily  as  of  old,  but  this  time  Over 
the  Teacups.  His  last  visit  to  Europe  was  pleas¬ 
antly  recorded  in  Our  Hundred  Days  in  Eurove 
(1887).  1 

Holmes  throughout  his  career  was  an  optimist. 
He  hated  but  few  things  that  were  esteemed  bv 
other  people,  but  among  the  few  were  Calvinism 
and  homoeopathy.  Against  these  pet  aversions  he  * 
seldom  lost  an  opportunity  to  have  his  flins.  But 
in  general  he  was  tender  as  well  as  witty.  "He  de¬ 
lighted  to  bring  together  things  widely' separated, 
so  as  to  give  a  pleasing  surprise.  His  mind  was 
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discoursive  and  independent ;  his  opinions  were  so 
smartly  stated  that  they  seemed  novel  when  in  fact 
they  were  common.  He  had  made  such  an  impres¬ 
sion  as  a  comic  writer  by  some  early  poems  that 
he  was  tempted  to  keep  up  the  reputation.  But  it 
is  to  his  credit  that  even  in  the  Autocrat  he  did  not 
refuse  such  a  noble  poem  as  The  Chambered  Nau¬ 
tilus.  This  was  favorite,  but  others  may  be  placed 
beside  it,  as  The  Voiceless  and  Sun  and  Shadow. 

OLD  IRONSIDES. 

Ay,  tear  her  tattered  ensign  down! 

Long  has  it  waved  on  high, 

And  many  an  eye  has  danced  to  see 
That  banner  in  the  sky; 

Beneath  it  rung  the  battle  shout, 

Aud  burst  the  cannon’s  roar; 

The  meteor  of  the  ocean  air 
Shall  sweep  the  clouds  no  more. 

Her  deck,  once  red  with  heroes’  blood, 

Where  knelt  the  vanquished  foe, 

When  winds  were  hurrying  o’er  the  flood. 

And  waves  were  white  below, 

No  more  shall  feel  the  victor’s  tread. 

Or  know  the  conquered  knee — 

The  harpies  of  the  shore  shall  pluck 
The  eagle  of  the  sea. 

O,  better  that  her  Shattered  hulk 
Should  sink  beneath  the  wave: 

Her  thunders  shook  the  mighty  deep. 

And  there  should  be  her  grave; 

Nail  to  the  mast  her  holy  flag, 

Set  every  threadbare  sail, 

And  give  her  to  the  god  of  storms 
The  lightning  and  the  gale! 


THE  OLD  MAN  DREAMS. 

O  for  one  hour  of  youthful  joy! 

Give  back  my  twentieth  spring! 

I’d  rather  laugh  a  bright-haired  boy 
Than  reign  a  gray-beard  king! 

Off  with  the  wrinkled  spoils  of  age! 

Away  with  learning’s  crown! 

Tear  out  life’s  wisdom-written  page, 
And  dash  its  trophies  down! 

One  moment  let  my  life-blood  stream 
From  boyhood’s  fount  of  flame! 

Give  me  one  giddy,  reeling  dream 
Of  life  all  love  and  fame! 

— My  listening  angel  heard  the  prayer. 
And  calmly  smiling,  said, 

“If  I  but  touch  thy  silvered  hair, 

Thy  hasty  wish  hath  sped. 

“But  is  there  nothing  in  thy  track 
To  bid  thee  fondly  stay, 

While  the  swift  seasons  hurry  back 
To  find  the  wished-for  day?” 


■ — Ah,  truest  soul  of  womankind! 

Without  thee,  what  were  life? 

One  bliss  I  cannot  leave  behind: 

I’ll  take — my — precious — wife ! 

— The  angel  took  a  sapphire  pen 
And  wrote  in  rainbow  dew, 

“The  man  would  be  a  boy  again, 

And  be  a  husband  too!” 

—“And  is  there  nothing  yet  unsaid 
Before  the  change  appears? 

Remember,  all  their  gifts  have  fled 
With  those  dissolving  years!” 

Why,  yes;  for  memory  would  recall 
My  fond  paternal  joys; 

I  could  not  bear  to  leave  them  all; 

I’ll  take — my — girl — and — boys ! 

The  smiling  angel  dropped  his  pen — 

“Why  this  will  never  do; 

The  man  would  be  a  boy  again, 

And  be  a  father  too!” 

And  so  I  laughed — my  laughter  woke 
The  household  with  its  noise — 

And  wrote  my  dream,  when  morning  broke. 

To  please  the  gray-haired  boys. 

Whittier. — The  Quaker  spirit  is  not  favorable 
to  the  arts.  The  Friends  are  trained  to  repress 
strong  feeling,  to  prevent  its  outbursts,  to  walk 
humbly  with  God.  Meek  Bernard  Barton  was 
their  only  poet  in  England;  John  Greenleaf  Whit¬ 
tier  (1808-1892)  their  only  representative  in 
America.  He  was  born  at  Haverhill,  Massachu¬ 
setts,  had  scanty  education  and  worked  on  a  farm. 
Yet  he  showed  talent  for  writing,  and  contributed 
to  newspapers.  His  early  poems,  Mogg  Meg  one 
(1836)  and  the  Burial  of  PennacooTc,  are  versifi¬ 
cations  of  Indian  stories.  In  his  Song  of  the  Green 
Mountain  Boys ,  published  anonymously,  his  poetic 
impulse  carried  him  beyond  the  limits  of  his  sect. 
At  an  early  age  he  joined  in  the  anti-slavery  move¬ 
ment,  and  in  its  behalf  he  edited  newspapers  in 
Boston  and  Philadelphia.  In  the  latter  his  print¬ 
ing  office  was  burned  by  a  mob  in  1839.  In  1840 
he  fixed  his  residence  at  Amesburv,  Massachusetts. 
There  his  sister,  and  afterward  his  niece,  abode 
with  him.  His  health  had  always  been  delicate, 
yet  he  outlived  these  housekeepers,  and  for  the  last 
twenty  years  of  his  life  he  had  to  depend  on  those 
who  were  not  of  his  kin. 

Whittier  steadily  persevered  in  writing  poems, 
and  from  time  to  time  gathered  them  into  volumes, 
as  Voices  of  Freedom,  (1841),  The  Panorama 
(1856),  The  Chapel  of  the  Hermits  (1853),  Home 
Ballads  (1860).  While  steadfast  in  his  adherence 
to  Quaker  practice,  he  was  a  fiery  apostle  of  human 
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brotherhood.  His  moral  reprobation  of  slavery 
made  him  condone  the  war  as  the  necessary  means 
of  its  abolition.  He  was  on  the  alert  to  discover 
in  the  incidents  of  the  conflict  suitable  themes  for 
his  muse.  To  this  vigilance  was  due  his  ballad  of 
Barbara  Frietchie  (1862),  which  mingled  devotion 
to  the  national  flag  with  a  kindly  recognition  of 
Stonewall  Jackson.  The  incident,  however,  has 
been  pronounced  mythical.  Whittier  had  become 
a  regular  contributor  to  the  Atlantic  Monthly,  and 
after  the  war  he  published  in  it  many  New  Eng¬ 
land  ballads.  His  masterpiece,  Snowbound  (1865), 
is  an  artistic  picture  of  the  farmer’s  household 
closely  imprisoned  by  the  wintry  storm.  The  Tent 
on  the  Beach  (1867)  is  a  poetic  rendering  of  the 
gathering  of  literary  friends,  who  tell  characteris¬ 
tic  tales. 

Next  to  Longfelluw,  Whittier  has  been  the  most 
popular  of  American  poets.  His  subjects  have  been 
taken  chiefly  from  his  own  time  and  county,  and 
have  concerned  the  common  experiences  of  man¬ 
kind.  His  style  is  perfectly  clear,  his  diction  often 
homely.  The  faults  of  provincialism  in  rhyme  or 
accent  are  easily  overlooked  when  the  mind  is  fixed 
on  the  thoughts  presented.  Whittier’s  poetry  is 
sincere  and  habitual.  He  has  described  the  scenery 
of  New  England  and  made  it  familiar  in  the  popu¬ 
lar  mind.  He  has  put  in  verse  many  touching 
stories  drawn  from  old  Quaker  records,  so  as  to 
make  them  universally  known.  Other  stories 
teaching  similar  lessons  were  readily  versified.  He 
wrote  no  songs,  as  did  Burns,  but  by  expressing 
the  genuine  feelings  of  the  mass  of  the  people, 
strengthening  their  faith  and  removing  doubts,  he 
became  their  poet  laureate. 

SKIPPER  IRESON'S  RIDE. 

Of  all  the  rides  since  the  birth  of  time, 

Told  in  story  or  sung  in  rhyme — 

On  Apuleius’s  Golden  Ass, 

Or  one-eyed  Calendar’s  horse  of  brass. 

Witch  astride  of  a  human  back, 

Islam’s  prophet  on  Al-Borfik — 

The  strangest  ride  that  ever  was  sped 
Was  Ireson’s,  out  from  Marblehead! 

Old  Floyd  Ireson,  for  his  hard  heart, 

Tarred  and  feathered  and  carried  in  a  cart 
By  the  women  of  Marblehead! 

Body  of  turkey,  head  of  owl, 

Wings  a-droop  like  a  rained-on  fowl, 

Feathered  and  ruffled  in  every  part, 

Skipper  Ireson  stood  in  the  cart. 

Scores  of  women,  old  and  young, 

Strong  of  muscle  and  glib  of  tongue, 

Pushed  and  pulled  up  the  rocky  lane, 

Shouting  and  singing  the  shrill  refrain: 

“Here’s  Flud  Oirson,  fur  his  horrd  horrt, 

Torr’d  an’  futherr’d  an’  corr’d  in  a  corrt 
By  the  women  o’  Morble’ead!” 


Wrinkled  scolds  with  hands  on  hips, 

Girls  in  bloom  of  cheek  and  lips, 

Wild-eyed,  free-limbed,  such  as  chase 
Bacchus  round  some  antique  vase. 

Brief  of  skirt,  with  ankles  bare, 

Loose  of  kerchief  and  loose  of  hair. 

With  conch-shells  blowing  and  fish-horns’  twang. 
Over  and  over  the  Maenads  sang: 

“Here’s  Flud  Oirson,  fur  his  horrd  horrt, 
Torr’d  an’  futherr’d  an’  corr’d  in  a  corrt 
By  the  women  o’  Morble'ead!” 

Small  pity  for  him! — He  sailed  away 
From  a  leaking  ship,  in  Chaleur  Bay — 

Sailed  away  from  a  sinking  wreck, 

With  his  own  town’s-people  on  her  deck! 

“Lay  by!  lay  by!”  they  called  to  him. 

Back  he  answered,  “Sink  or  swim! 

Brag  of  your  catch  of  fish  again!” 

And  off  he  sailed  through  the  fog  and  rain! 

Old  Floyd  Ireson,  for  his  hard  heart, 

Tarred  and  feathered  and  carried  in  a  cart 
By  the  women  of  Marblehead! 

Fathoms  deep  in  dark  Chaleur 
That  wreck  shall  lie  forevermore. 

Mother  and  sister,  wife  and  maid, 

Looked  from  the  rocks  of  Marblehead 
Over  the  moaning  and  rainy  sea — 

Looked  for  the  coming  that  might  not  be! 

What  did  the  winds  and  the  sea-birds  say 
Of  the  cruel  captain  who  sailed  away? — 

Old  Floyd  Ireson,  for  his  hard  heart, 

Tarred  and  feathered  and  carried  in  a  cart 
By  the  women  of  Marblehead! 

Through  the  street,  on  either  side, 

Up  flew  windows,  doors  swung  wide; 
Sharp-tongued  spinsters,  old  wives  gray. 

Treble  lent  the  fish-horn’s  bray. 

Sea-worn  grandsires,  cripple-bound, 

Hulks  of  old  sailors  run  aground, 

Shook  head,  and  fist,  and  hat,  and  cane, 

And  cracked  with  curses  the  hoarse  refrain: 
“Here’s  Flud  Oirson,  fur  his  horrd  horrt, 
Torr’d  an’  futherr’d  an’  corr’d  in  a  corrt 
By  the  women  o’  Morble’ead!” 

Sweetly  along  the  Salem  road 
Bloom  of  orchard  and  lilac  showed. 

Little  the  wicked  skipper  knew 

Of  the  fields  so  green  and  the  sky  so  blue. 

Riding  there  in  his  sorry  trim, 

Like  an  Indian  idol  glum  and  grim, 

Scarcely  he  seemed  the  sound  to  hear 
Of  voices  shouting,  far  and  near: 

“Here’s  Flud  Oirson,  fur  his  horrd  horrt, 
Torr’d  an’  futherr’d  an’  corr’d  in  a  corrt 
By  the  women  o’  Morble’ead!” 

“Hear  me,  neighbors!”  at  last  he  cried — 

“What  to  me  is  this  noisy  ride? 

What  is  the  shame  that  clothes  the  skin 
To  the  nameless  horror  that  lives  within? 
Waking  or  sleeping,  I  see  a  wreck, 

And  hear  a  cry  from  a  reeling  deck! 

Hate  me  and  curse  me — I  only  dread 

The  hand  of  God  and  the  face  of  the  dead!” 

Said  old  Floyd  Ireson,  for  his  hard  heart. 
Tarred  and  feathered  and  carried  in  a  cart 
By  the  women  of  Marblehead! 


THE  NATIONAL  PERIOD  TILL  THE  CIVIL  WAR. 


1385 


Then  the  wife  of  the  skipper  lost  at  sea 
Said,  “God  has  touched  him! — why  should  we?” 

Said  an  old  wife  mourning  her  only  son, 

“Cut  the  rogue’s  tether  and  let  him  run!” 

So  with  soft  relentings  and  rude  excuse. 

Half  scorn,  half  pity,  they  cut  him  loose. 

And  gave  him  a  cloak  to  hide  him  in, 

And  left  him  alone  with  his  shame  and  sin. 

Poor  Floyd  Ireson,  for  his  hard  heart, 

Tarred  and  feathered  and  carried  in  a  cart 
By  the  women  of  Marblehead! 

Hawthorne. — The  greatest  American  romancer 
is  Nathaniel  Hawthorne  (1804-1864).  He  was 
born  at  Salem,  Massachusetts,  and  in  that  once 
flourishing,  but  then  somewhat  decayed,  yet  pic¬ 
turesque,  seaport  spent  his  childhood.  After  the 
death  of  his  father,  who  had  been  a  sea  captain, 
his  mother  seldom  left  her  room.  At  the  age  of 
twelve  Nathaniel  went  to  live  on  his  grandfather’s 
farm  on  Sebago  Lake  in  Maine,  on  the  border  of 
the  forest.  He  graduated  at  Bowdoin  College  in 
1825,  in  the  same  class  with  Longfellow.  Haw¬ 
thorne  then  returned  to  Salem  and  shared  the  se¬ 
clusion  of  his  mother  and  sisters.  He  read  much, 
and  as  he  afterward  said,  “I  passed  the  day  in 
writing  stories  and  the  night  in  burning  them.” 
He  left  the  house  only  in  the  evening  for  a  solitary 
ramble.  Whatever  his  natural  disposition  may  have 
been,  his  early  training  would  seem  enough  to 
shroud  his  spirit  in  gloom.  One  of  his  ancestors, 
Judge  Hathorne  (for  so  the  name  was  originally 
spelled),  had  sentenced  some  of  the  Salem  witches 
to  death,  and  the  imaginative  descendant’s  mind 
dwelt  on  the  fact  with  mingled  horror  and  pity. 

Hawthorne’s  first  publication,  Fanshawe  (1825), 
issued  anonymously,  was  a  gloomy  tale  which  re¬ 
ceived  no  attention  from  the  public.  Some  of  his 
short  stories  were  sent  to  Samuel  O.  Goodrich, 
better  known  as  “Peter  Parley,”  the  prolific  author 
of  instructive  books  for  boys,  and  were  published 
in  The  Token,  one  of  the  literary  annuals  then  in 
vogue.  Goodrich  also  obtained  Hawthorne’s  assist¬ 
ance  in  some  of  his  own  enterprises.  Slowly  the 
beauty  and  weird  power  of  his  tales  won  recog¬ 
nition,  yet  in  the  preface  of  Twice-Told  Tales 
(1837),  Hawthorne  spoke  of  himself  as  “the  ob¬ 
scurest  man  of  letters  in  America.”  Longfellow, 
in  the  North  American  Review,  gave  the  book  gen¬ 
erous  praise,  which  it  fully  deserved  for  its  ex¬ 
quisite  contents.  Poe  also  declared  that  the  author 
of  these  tales  would  put  himself  at  the  head  of 
imaginative  literature  if  he  should  discard  alle¬ 
gory.  But  Hawthorne  adhered  to  the  manner  he 
had  learned  from  the  German,  Tieck.  In  writing 
for  children,  however,  he  used  no  allegory,  came 
out  of  his  wonted  gloom  and  wore  a  cheerful  air. 


The  first  example  of  this  kind  was  Grandfather  s 
Chair  (1841),  in  which  the  chief  features  of  New 
England  history  are  displayed  in  a  series  con¬ 
nected  with  a  chair  brought  over  by  an  original 
settler. 

Hawthorne  could  not  live  on  the  meagre  sup¬ 
port  drawn  from  his  stories.  The  historian  Ban¬ 
croft,  therefore,  when  collector  of  customs  at  Bos¬ 
ton,  appointed  him  a  weigher  and  gauger.  But  a 
political  change  in  the  administration  threw  him 
out  two  years  later.  In  1842  he  married  Miss 
Sophia  Peabody,  and  they  went  to  live  at  Concord 
in  the  historic  gambrel-roofed  house  which  later 
gave  name  to  his  Mosses  from  an  Old  Manse 
(1846),  a  collection  of  stories,  chiefly  allegorical. 
Still  struggling  and  unsettled,  he  was  induced  to 
join  the  Brook  Farm  community.  This  curious 
social  experiment  proved  little  to  his  liking.  His 
own  account  is,  “I  went  to  live  in  Arcadia,  and 
found  myself  up  to  my  chin  in  a  barnyard.”  Yet, 
from  his  observation  there,  his  genius,  later  evolved 
The  Blithedale  Romance  (1852).  The  most  strik¬ 
ing  figure,  Zenobia,  was  drawn  from  the  gifted 
Margaret  Fuller,  though  the  circumstances  of  her 
story  are  greatly  altered. 

Political  fortune  came  again  to  his  aid,  and  he 
was  made  surveyor  in  the  custom  house  at  his 
native  Salem.  In  the  preface  to  The  Scarlet  Let¬ 
ter  (1850)  he  has  related  this  new  experience  with 
surprising  freedom.  The  scene  of  the  main  story 
was  laid  among  the  early  settlers.  Hester  Prynne 
was  condemned  to  wear  on  her  breast  the  scarlet 
A  in  token  of  her  crime.  Her  husband,  old  Poger 
Chillingworth,  has  followed  from  afar,  and  keeps 
close  watch  on  her  movements.  The  minister, 
Arthur  Dimmesdale,  is  allowed,  indeed  required, 
to  speak  to  the  sinner,  that  she  may  be  brought 
to  repentance.  But  what  is  the  horror  of  the  be¬ 
holders  when,  after  his  public  rebuke  of  the  guilty 
one,  he  himself  takes  his  place  beside  her  on  the 
scaffold  of  shame.  And  yet  there  is  mitigation  in 
the  agony  of  the  final  punishment,  when  the  beau¬ 
tiful  Pearl,  the  offspring  of  sin,  innocently  stands 
with  them.  The  deep  probing  of  the  human  heart 
and  the  clear  exposure  of  elemental  passions  make 
this  a  masterpiece  of  psychology,  and  the  greatest 
book  written  by  an  American.  But  the  story  in  its 
externals  is  not  to  be  taken  as  a  faithful  picture  of 
Puritan  life.  It  is  a  romance,  an  exaggeration  of 
its  possibilities.  The  very  title  of  the  book  is  a 
figment  of  the  author’s  fancy. 

Hawthorne  next  went  to  live  at  Lenox,  in  west¬ 
ern  Massachusetts,  then  little  frequented.  Here 
he  wrote  The  House  of  Seven  Gables  (1852),  a 
story  of  more  repressed  intensity,  with  more  humor 
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and  sunshine,  yet  showing  the  same  power  as  The 
Scarlet  Letter.  Hepzibah,  a  sad  relic  of  New  Eng¬ 
land  aristocracy,  is  reduced  to  keep  a  penny  store, 
and  stern  old  Judge  Pyncheon  moves  in  solitary 
grandeur.  Hawthorne  returned  to  Concord  and 
bought  the  house  called  the  Wayside.  But  when 
his  college-mate,  Franklin  Pierce,  was  nominated 
for  the  Presidency,  Hawthorne,  always  his  friend, 
being  requested,  wrote  a  campaign  biography.  In 
due  time  the  writer  was  appointed  consul  at 
Liverpool,  and  went  abroad  for  seven  years.  An 
interesting  record  of  his  sojourn  in  England  and 
later  travels  in  France  and  Italy  is  preserved  in 
the  series  of  Notebooks ,  which  have  all  been  pub¬ 
lished.  But  the  most  valuable  result  is  The 
Marble  Faun  (1860),  his  longest  romance.  A 
strange  mystery  pervades  the  story,  and  the  im¬ 
pression  is  produced  that  Donatello  is  a  survival 
of  preternatural  beings  hardly  yet  human.  In  this 
half -developed,  innocent  creature  the  experience  of 
sin  awakens  a  slumbering  soul.  The  book  is  largely 
occupied  with  artists’  life  in  Pome,  and  has  become 
a  favorite  with  tourists.  Our  Old  Home  (1863) 
is  composed  of  charming  descriptive  papers  on 
England.  Hawthorne  died  suddenly  at  the  White 
Mountains,  where  he  had  gone  with  his  friend, 
Pierce.  He  was  but  sixty  years  of  age. 

Hawthorne’s  wide  experiences  in  the  later  part 
of  his  life  gave  greater  range  and  fullness  to  his 
sketches.  His  style  also  steadily  improved  until  it 
attained  exquisite  perfection.  His  American  Note 
Books  contain  not  only  the  first  suggestions  of 
some  of  his  finished  stories  but  abundance  of  hints 
for  plots  and  descriptions  which  were  never  writ¬ 
ten  out.  To  the  children’s  books  already  men¬ 
tioned  should  be  added  the  Wonder  Book  and 
Tanglewood  Tales,  remarkable  “Gothicizing”  of 
the  best  stories  of  Greek  mythology. 

Hawthorne,  while  ever  on  friendly  terms  with 
Emerson  and  the  coterie  of  the  Atlantic  Monthly, 
cared  little  for  Transcendentalism,  abolitionism  or 
political  reforms.  He  was  a  silent  observer,  and 
used  his  insight  into  the  heart  only  for  artistic 
literary  purposes.  But  his  short  stories  are  ex¬ 
quisite  gems,  and  his  romances,  slowly  wrought 
from  homely,  unpromising  material,  have  become 
the  most  precious  treasures  of  American  literature. 

Bancroft. — When  fifty  years  had  proved  the 
solid  and  lasting  value  of  the  Constitutional  gov¬ 
ernment  established  in  the  United  States,  it  was 
time  for  the  historian  to  state  and  prove  how  this 
new  nation  had  been  formed  and  reared.  For  this 
momentous  task  George  Bancroft  (1800-1891) 
came  forward,  and  after  fifty  years  of  labor  ac¬ 
complished  his  purpose  in  a  monumental  work. 


He  was  born  at  Worcester,  Massachusetts,  the  son 
of  a  minister  who,  in  youth,  had  fought  at  Bunker 
Hill.  After  graduating  at  Harvard  he  studied  in 
German  universities  under  the  best  teachers  of 
history.  On  his  return,  wishing  to  introduce  the 
Prussian  educational  methods,  he  opened  the 
famous  Pound  Hill  School  at  Northampton.  After 
translating  his  preceptor  Heeren’s  Politics  of 
Ancient  Greece,  he  began  his  studies  for  his 
stupendous  work.  He  was  filled  with  enthusiasm 
for  the  grandeur  of  his  theme,  and  he  had  been 
trained  with  conscientious  regard  for  the  truth  of 
facts.  The  first  volume  appeared  in  1834,  and  was 
hailed  with  delight  by  the  American  people.  The 
author’s  enthusiasm  was  manifested  in  rather  ex¬ 
uberant  rhetoric,  but  the  feeling  was  contagious. 
But  foreign  critics  objected  to  his  extravagant 
laudations  of  democracy  as  the  perfect  government. 

In  the  meantime  Bancroft  was  active  in  politics, 
advocating  manhood  suffrage.  In  1838  he  was 
made  collector  of  the  port  of  Boston,  and  in  1845 
Secretary  of  the  Navy  in  President  Polk’s  cabinet. 
He  established  the  Naval  Academy  at  Annapolis. 
By  his  orders  California  was  seized  at  the  opening 
of  the  Mexican  War.  In  1847  Bancroft  was  sent 
as  Minister  to  Great  Britain.  There  he  had 
unusual  facility  of  access  to  archives,  and  pro¬ 
cured  new  and  valuable  material.  Two  volumes 
of  his  history  were  written  in  London.  After  his 
return,  in  1849,  he  fixed  his  residence  in  New 
York  city,  and  devoted  his  time  to  the  history. 
Particular  statements  in  some  of  the  later  volumes 
were  questioned,  especially  by  descendants  of  per¬ 
sons  mentioned  somewhat  unfavorably.  Various 
pamphlets  were  published  in  what  was  humorously 
called  “The  war  of  the  grandfathers.”  Bancroft’s 
devotion  to  historical  .truth  was  fully  proved,  even 
though  in  some  cases  he  had  to  modify  his  first 
assertions. 

In  1866,  at  the  request  of  Congress,  Bancroft 
delivered  the  memorial  address  on  President  Lin¬ 
coln.  In  1867  he  was  sent  as  Minister  to  Russia, 
and  in  the  next  year  was  transferred  to  Germany, 
where  he  remained  till  1874.  His  diplomacy  was 
successful  in  establishing  the  American  doctrine 
of  expatriation.  His  later  years  were  spent  in 
Washington,  varied  with  summer  residence  in 
Newport.  In  this  period  his  account  of  the  forma¬ 
tion  of  the  Federal  Constitution  was  completed, 
thus  extending  his  work  to  twelve  volumes. 

During  his  career  Bancroft  had  delivered  many 
addresses  and  published  many  essays,  but  his  fame 
rests  entirely  and  securely  on  his  great  history.  In 
it  are  set  forth,  with  abundant  detail,  the  wonder¬ 
ful  contribution  which  America  has  made  to  the 
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theory  and  practice  of  government.  At  the  same 
time  its  development  is  closely  connected  with  the 
progress  of  events  in  the  Old  World. 

Prescott. — The  most  brilliant  and  famous  of 
American  historians  is  William  Hickling  Prescott 
(1796-1859),  whose  work  was  performed  under 
difficulties  sufficient  to  appal  the  most  determined 
investigator.  He  was  born  at  Salem  of  wealthy 
parents,  and  was  the  grandson  of  Captain  Prescott, 
who  commanded  the  American  forces  at  Bunker 
Hill.  He  graduated  from  Harvard  in  1814,  but 
had  already  met  the  misfortune  which  threatened 
his  usefulness.  While  a  junior  he  was  struck  in 
the  left  eye  with  a  piece  of  bread,  thrown  by  a 
fellow-student.  The  sight  of  that  eye  was  de¬ 
stroyed,  and  the  right  eye  was  also  seriously  af¬ 
fected.  But  Prescott  set  himself  resolutely  to  ac¬ 
complish  a  grand  historical  task.  He  selected  the 
Spanish  conquest  of  America  as  a  theme  worthy 
of  full  examination  and  report.  With  the  aid  of 
secretaries  he  pursued  his  labors  for  more  than  ten 
years  before  he  was  able  to  send  forth  at  his  own 
expense  the  History  of  Ferdinand  and  Isabella 
(1838).  Its  merit  was  at  once  acknowledged 
throughout  the  world.  It  was  translated  into 
Spanish,  Italian  and  German.  Then  followed  The 
Conquest  of  Mexico  (1843),  The  Conquest  of  Peru 
(1847)  and  Philip  the  Second  (1855).  which  he 
did  not  complete.  During  the  progress  of  these 
main  works  Prescott  had  written  also  critical  and 
miscellaneous  articles  for  the  North  American 
Review ,  which  were  afterward  collected  in  a  vol¬ 
ume.  In  order  to  accomplish  this  vast  amount  his 
time  was  exactly  arranged.  Besides  employing 
amanuenses  he  used  a  noctograph.  The  authorities 
for  research  were  collected  at  large  expense.  After 
they  were  read  to  him  and  thoughtfully  considered, 
he  made  a  mental  outline  and  even  elaborated  the 
style  before  final  dictation.  Though  he  traveled 
in  Europe  he  never  visited  the  scenes  of  his  his¬ 
tories. 

Prescott’s  works  are  distinguished  by  pictur¬ 
esque  narration  in  a  dignified  style.  He  endeav¬ 
ored  to  arouse  interest  in  his  narrative,  and  his 
continued  popularity  attests  his  success.  While 
he  carefully  weighed  the  authorities  on  which  he 
depended,  more  recent  investigators  have  proved 
that  the  original  Spanish  writers  misinterpreted 
and  misrepresented  many  facts  and  customs  which 
they  observed. 

Motley. — Love  of  liberty  was  the  inspiring 
motive  of  the  historical  labors  of  John  Lothrop 
Motley  (1814-1877).  He  was  born  at  Dorchester, 
Massachusetts,  and  educated  at  Bancroft’s  Round 
Hill  School  and  Harvard.  After  graduating  at 


the  latter  he  went  to  Gottingen  and  Berlin  for 
further  study.  There  he  formed  a  warm  friend¬ 
ship  with  Bismarck.  After  his  return  he  wrote 
Morton’s  Hope  (1839),  a  story  of  the  Revolution, 
and  Merry  Mount  (1849),  a  new  relation  of  the 
early  days  of  Massachusetts.  But  more  valuable 
were  his  historical  articles  in  the  North  American 
Review.  Erom  these  he  proceeded  to  his  Rise  of 
the  Dutch  Republic  (1856) .  In  prosecution  of  his 
labors  on  it  he  had  spent  five  years  in  examining 
the  European  archives.  The  hero  of  his  work  is 
William  the  Silent,  the  statesman  who  overthrew 
the  tyrannical  power  of  Philip  II  and  his  viceroy, 
the  Duke  of  Alva.  The  author’s  impetuous  graphic 
style  was  well  suited  to  his  dramatic  narrative  of 
the  triumph  of  liberty.  In  the  History  of  the 
United  Netherlands  (1860)  the  author  related  how 
the  little  nation  William  had  founded  went  on  to 
win  a  place  among  the  great  powers  of  Europe. 

Motley  was  an  ardent  upholder  of  the  Union 
cause  in  the  American  Civil  War.  As  minister  to 
Austria  he  maintained  the  national  dignity.  He 
resigned  in  1867,  but  two  years  later  was  sent  as 
minister  to  Great  Britain.  But  he  became  in¬ 
volved  in  the  quarrel  between  President  Grant  and 
Senator  Sumner  and  was  recalled  in  1870.  Motley, 
at  intervals  during  his  diplomatic  work,  had  prose¬ 
cuted  historical  research.  By  The  Life  and  Death 
of  John  of  Barneveld  (1874)  the  narrative  was 
continued  to  1620.  Motley  had  hoped  to  bring  it 
down  to  the  Peace  of  Westphalia  in  1648,  but  his 
health  failed.  He  died  at  Dorchester,  in  England. 

Motley  rejected  the  measured,  dignified  style  of 
Prescott  and  used  vehement,  thrilling  declamation 
in  telling  the  uprising  of  the  brave  and  earnest 
people  of  Holland  against  the  bloody  despotism 
of  Spain.  The  siege  of  Antwerp  and  the  sack  of 
the  cathedral,  and  the  defeat  and  dispersion  of  the 
Spanish  Armada,  are  described  with  marvelous 
force.  Among  the  great  historical  personages  de¬ 
picted,  besides  William  the  Silent,  are  Philip  II, 
Henry  of  Navarre,  the  bloodthirsty  Duke  of  Alva, 
and  Queen  Elizabeth. 

Mrs.  Stowe. — The  most  widely  circulated  Ameri¬ 
can  novel  is  Uncle  Tom’s  Cabin,  which  has  not 
only  been  published  in  many  editions  in  America 
and  England,  but  has  been  translated  into  all  the 
prominent  languages  of  Europe  and  some  of  the 
Asiatic  tongues.  The  author,  Mrs.  Harriet  Beecher 
Stowe  (1812-1886),  was  the  daughter  of  Rev.  Ly¬ 
man  Beecher,  a  prominent  Presbyterian  minister, 
and  sister  of  the  more  famous  Rev.  Henry  Ward 
Beecher.  She  was  born  at  Litchfield,  Connecticut, 
and  early  displayed  great  talent.  When  she  was 
but  fourteen  she  taught  in  her  sister’s  school.  Her 


1388 


AMERICAN  LITERATURE. 


father  removed  to  Cincinnati  in  1832,  and  there 
jshe  met  Rev.  Calvin  E.  Stowe,  to  whom  she  was 
married  in  1836.  During  her  eighteen  years’  resi¬ 
dence  in  Cincinnati  she  learned  much  about  slavery 
as  practised  in  Kentucky.  In  1850  Prof.  Stowe 
was  called  to  a  professorship  at  Bowdoin  College. 
-There  his  wife  wrote  Uncle  Tom’s  Cabin,  which 
first  appeared  serially  in  The  National  Era,  an 
anti-slavery  paper  published  in  Washington.  But 
it  attracted  little  attention  until  issued  in  book 
form  at  Boston  in  the  next  year.  Then  the  de¬ 
mand  for  it  steadily  grew.  The  story  was  drama¬ 
tized  and  put  on  the  stage,  and  the  book  sold  all 
the  faster.  It  fanned  the  flames  of  political  dis¬ 
cussion.  It  was  bitterly  denounced  in  the  South¬ 
ern  States,  and  several  replies  to  it  were  made, 
some  in  the  form  of  novels. 

The  main  story  may  be  briefly  outlined.  Uncle 
Tom,  a  pious  negro,  is  sold  by  his  master,  a  Ken¬ 
tucky  farmer,-  taken  down  the  Mississippi  by  a 
slave  dealer,  and  sold  at  New  Orleans  to  St.  Clair, 
■a  careless  gentleman,  whose  child,  Eva,  became 
warmly  attached  to  old  Tom.  But  when  St. 
4Clair  is  suddenly  killed,  the  old  negro  is'  sold  to 
-the  brutal  Legree,  by  whom  he  is  finally  flogged 
ito  death.  Other  characters  of  various  kinds  are  in¬ 
troduced,  and  the  story  of  George  and  Eliza  Harris 
is  interwoven.  In  spite  of  the  denials  of  many 
Southern  people,  the  picture  of  slavery  in  its  vari¬ 
ous  phases  was  accepted  as  correct.  Mrs.  Stowe 
;afterward  issued  a  Key  to  Uncle  Tom’s  Cabin,  giv¬ 
ing  statements  from  newspapers  and  other  sources 
-to  substantiate  its  general  accuracy. 

In  1857  she  published  Dred,  a  story  of  a  slaw 
■  insurrection  in  Virginia.  Before  these  novels  she 
had  written  slight  sketches  of  New  England  life  in 
The  Mayflower.  With  more  experience  she  wrote 
‘The  Minister’s  Wooing,  drawn  from  the  life  of  the 
theologian,  Samuel  Hopkins,  and  exhibiting  New 
England  life  in  the  middle  of  the  eighteenth  cent¬ 
ury.  In  1860  Mrs.  Stowe  visited  Europe,  where 
she  was  received  with  great  honor.  The  knowledge 
of  Italy  thus  obtained  was  utilized  in  Agnes  of 
Sorrento  (1862),  which  treated  of  the  times  of 
Savonarola.  The  Pearl  of  Orr’s  Island  is  an  idyll 
of  the  New  England  coast.  Later,  she  moralized 
on  phases  of  domestic  life  in  My  Wife  and  I  and 
Pink  and  White  Tyranny.  But  more  enjoyment 
was  found  in,  her  sketches  of  quaint  Yankee  char¬ 
acters  in  Old  Town  Folks,  Poganuc  People  and 
Sam  Lawson’s  Fireside  Stories.  Sam  is  a  veritable 
Yankee,  readily  identified. 

Bayard  Taylor, — One  of  the  writers  who  was 
.closely-connected  with  New  York  publications  was 
,of  Pennsylvania  Quaker  birth.  This  was  Bayard 


Taylor  (1825-1878),  who  was  best  known  as  a 
writer  of  travels,  but  aimed  to  be  a  poet.  Born  at 
Kennett  Square,  he  learned  the  printer’s  trade, 
and  at  the  age  of  twenty  went  to  Europe.  His 
support  was  derived  from  American  newspapers,  to 
which  he  wrote  letters.  When  collected,  they  were 
called  Views  Afoot,  or  Europe  Seen  With  Knap¬ 
sack  and  Staff  (1846) .  New  travels  followed.  He 
went  to  California,  Russia,  Syria,  Central  Africa, 
Northern  Europe,  India,  China  and  Japan.  Ten 
volumes  were  occupied  with  prose  descriptions,  and 
there  were  also  Rhymes  of  Travel,  California  Bal¬ 
lads  and  Poems  of  the  Orient.  Still  his  heart  cher¬ 
ished  his  native  place,  and  it  was  the  scene  of  his 
novels,  Hannah  Thurston  and  A  Story  of  Kennett. 
In  John  Godfrey’s  Fortune  his  own  career  as 
printer  and  newspaper  editor  was  partly  sketched. 
After  building  a  country  home  at  Kennett  Square, 
he  found  that  the  neighborhood  was  no  longer  con¬ 
genial  to  his  cosmopolitan  habits.  His  second  wife 
was  the  daughter  of  a  German  astronomer.  Tay¬ 
lor  wished  to  realize  in  himself  the  noble  intellect¬ 
ual  life  of  Goethe.  His  aspiration  seemed  to  be  in 
process  of  fulfillment  when  he  was  appointed  Min¬ 
ister  to  Germany  in  1878,  but  he  died  before  the 
close  of  the  year.  He  had  made  a  masterly  trans¬ 
lation  of  Goethe’s  Faust  in  the  metres  of  the  orig¬ 
inal.  His  long  poems  are  Prince  Deukalion,  a 
dramatical  outline  of  the  progress  of  civilization, 
and  The  Masque  of  the  Gods,  which  describes  vast 
movements  in  human  affairs.  Lars  is  a  Norwegian 
pastoral.  But  his  short  lyrical  pieces,  relating  to 
the  Orient  or  to  his  Pennsylvania  home,  are  more 
regarded. 

Read. — The  artist-poet,  Thomas  Buchanan  Read 
(1822-1872)  is  perhaps  best  known  by  his  spirited 
ballad  Sheridan’s  Ride.  His  early  poems  were 
praised  by  Longfellow  and  later  ones  obtained 
favor  from  British  critics.  Yet  he  has  had  less 
popularity  than  he  deserves.  He  was  born  in 
Chester  county,  Pennsylvania,  but  when  fourteen 
years  old  was  taken  to  Cincinnati,  where  he  entered 
the  studio  of  the  sculptor,  S.  V.  Clevenger.  Read, 
wishing  to  become  a  painter,  went  to  Boston  in 
1840.  While  winning  recognition  in  his  art,  he 
contributed  poems  to  periodicals.  In  1846  he  re¬ 
moved  to  Philadelphia,  and  there  edited  The 
Female  Poets  of  America  (1848).  He  went  to 
Florence,  Italy,  in  1850,  and  thenceforth  resided 
chiefly  in  Europe,  but  made  several  visits  to  Phila¬ 
delphia  and  Cincinnati. 

After  he  had  issued  four  volumes  of  poems,  he 
published  The  New  Pastoral  (1855),  an  American 
idyl  of  peace.  Early  in  the  Civil  War,  his  patriot¬ 
ism  stirred  him  to  produce  The  Wagoner  of  the 
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Alleghanies  (1862),  a  narrative  poem  of  the  Revo¬ 
lution,  recalling  for  a  new  generation  the  spirit  of 
’76.  One  of  its  lyrics.  The  Brave  at  Home ,  is 
notable  for  beauty  and  simplicity.  Two  years  later 
Sheridan’s  ride  from  Winchester  to  the  battle 
stirred  the  hearts  of  Northern  people.  Read,  then 
in  Cincinnati,  hastily  wrote  his  ballad  for  recita¬ 
tion  by  his  friend,  the  actor,  James  E.  Murdock, 
who  had  devoted  his  elocutionary  talent  to  the 
service  of  the  Sanitary  Commission.  It  was  soon 
declaimed  throughout  the  North.  After  the  war 
Read  continued  to  combine  painting  and  sculpture 
with  poetry  and  had  an  international  reputation. 
But  his  Bohemian  manner  of  life  created  some 
prejudice  against  him.  His  poems  are  thoroughly 
American,  showing  genuine  love  of  nature  and 
chivalric  respect  for  womanhood. 

Mitchell. — Under  the  pen  name  of  Ik  Marvel, 
Donald  Grant  Mitchell  wrote  several  books  which 
have  had  wide  popularity.  He  was  born  at  Nor¬ 
wich,  Connecticut,  in  1822,  was  educated  at  Yale 
College  and  became  a  lawyer  and  journalist.  His 
first  publications  were  the  fruits  of  travel  and  ob¬ 
servation  in  Europe,  Fresh  Gleanings  (1847),  and 
The  Battle  Summer  (1848),  the  year  of  several 
revolutions.  But  his  best-known  books  are  Reveries 
of  a  Bachelor  (1850)  and  Dream  Life  (1851). 
The  former  professed  to  record  whimsies  and  re¬ 
flections  which  brother  bachelors  were  “too  cau¬ 
tious  to  lay  before  the  world.”  The  latter  consists 
of  a  man’s  day-dreams  from  boyhood  to  old  age, 
showing  early  aspirations  shading  off  into  vague 
reminiscences.  After  holding  a  consulship  at 
Venice  for  a  term,  Mitchell  settled  near  New 
Haven  in  1858,  and  from  it  wrote  many  delightful 
-essays  on  rural  life.  They  are  gathered  in  My 
Farm  at  Edgewood ,  Wet  Days  at  Edgewood  and 
Rural  Studies.  He  also  lectured  in  various  places 
-on  English  Lands,  Letters  and  Kings  and  Ameri¬ 
can  Lands  and  Letters.  These  books  are  pleasant, 
chatty  reviews  of  the  literature  of  the  great  Eng¬ 
lish-speaking  nations. 

Simms. — Not  less  than  seventy  volumes  was  the 
literary  output  of  William  Gilmore  Simms  (1806- 
1870),  who  is  chiefly  known  as  a  Southern  novelist. 
Born  at  Charleston,  South  Carolina,  he  became  a 
lawyer.  From  childhood  he  was  fond  of  writing, 
and  before  reaching  manhood  had  published  some 
volumes  of  poetry.  He  was  editor  and  part  pro¬ 
prietor  of  a  newspaper  which  failed  on  account 
of  his  advocacy  of  the  Union  during  the  Nullifica¬ 
tion  troubles.  He  then  devoted  himself  to  liter¬ 
ature,  and  for  a  time  resided  in  Massachusetts.  In 
1835  he  published  his  best  story.  The  Yemassee, 
exhibiting  Indian  life  in  the  Southern  States.  For 
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twenty-five  years  he  poured  forth  a  stream  of 
romances  in  the  style  of  Scott  and  Cooper.  Among 
those  founded  on  Revolutionary  events  are  The 
Partisan,  Mellichampe,  and  The  Scout.  There 
were  also  romances  of  the  backwoods,  as  Guy 
Rivers  and  Beauchampe.  All  are  full  of  action 
and  intrigue,  but  were  written  too  hastily  to  be  of 
lasting  value.  Simms  wrote  also  South  Carolina 
in  the  Revolution  and  other  historical  and  bio¬ 
graphical  works,  and  contributed  to  magazines  and 
reviews.  The  collected  edition  of  his  writings 
was  reduced  to  nineteen  volumes.  He  was  a 
typical  Southern  gentleman,  living  in  fine  style  on 
a  plantation  and  dispensing  liberal  hospitality. 
His  numerous  poems  are  forgotten  and  few  of  his 
romances  are  now  read. 


CHAPTER  IV. 

From  the  Civil  War  to  the  Present  Time. 

The  New  Era  in  Literature. — The  twenty  years 
before  the  Civil  War  had  been  the  most  fruitful 
period  of  American  literature.  In  it  flourished 
Longfellow,  Lowell,  Holmes,  Whittier,  Hawthorne, 
Mrs.  Stowe  and  others.  These  writers,  who  have 
been  treated  in  the  previous  chapter,  did  important 
work  also  in  the  present  period,  but  these  later 
publications  show  new  influences. 

The  tremendous  upheaval  of  the  war  did  not 
destroy  literary  activity.  Rather  it  deeply  stirred 
the  emotions  of  the  people  and  aroused  more 
strenuous  intellectual  effort.  The  habit  of  reading 
was  more  widely  spread,  and  writers  found  it  more 
easy  to  reach  an  audience.  Magazines  flourished 
in  an  unwonted  degree  and  drew  forth  the  talent 
of  poets  and  prose  writers.  The  contest  with 
slavery  had  roused  the  moral  feelings,  and  when 
that  national  evil  was  abolished,  those  who  had 
been  active  in  opposition  found  other  social  prob¬ 
lems  to  discuss  and  new  reforms  to  agitate. 

To  the  strife  of  civil  war  succeeded  a  happy 
period  of  centennial  celebrations  of  events  con¬ 
nected  with  the  foundation  of  the  nation.  The 
historic  imagination  was  thus  stimulated,  and  both 
North  and  South  united  in  chanting  the  praises  of 
the  founders.  New  studies  were  made  of  the 
principles  of  government  and  of  the  development 
of  the  American  people.  A  new  school  of  historians 
gave  greater  prominence  to  the  general  condition 
of  the  people  as  the  vital  element  in  national 
welfare. 

In  this  period  the  manifold  contrasts  of  life 
in  the  Mississippi  Valley  and  on  the  Pacifie  slope 
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entered  into  literature.  California,  which  had  lain 
remote  from  the  rest  of  the  Union,  was  firmly 
bound  by  iron  bands,  and  offered  virgin  themes  to 
poet  and  romancer.  From  it  came  new  types  of 
character  and  a  fresh  development  of  the  short 
story.  Southern  writers  also  contributed  to  North¬ 
ern  magazines  poems  and  stories  of  the  Civil  War, 
and  found  sympathetic  readers. 

The  Darwinian  theory  and  the  philosophy  of 
Herbert  Spencer  found  wide  acceptance  in  the 
United  States.  Additions  were  made  to  them 
by  John  Fiske  and  other  writers.  The  questions 
involved  were  discussed  in  many  essays.  Pessimism 
has  obtained  little  support  in  America.  The 
general  attitude  of  writers  is  a  cheerful  optimism. 
They  are  satisfied  with  the  world’s  progress  and 
hopeful  of  the  future. 

Lanier. — For  the  opening  of  the  Centennial  Ex¬ 
hibition  at  Philadelphia  Sidney  Lanier  (1842- 
1881)  was  chosen  as  the  poet,  though  he  was  then 
unknown  to  the  general  public.  He  was  born  at 
Macon,  Georgia,  and  was  descended  from  a  line  of 
musicians,  one  of  whom  was  in  the  court  of  Charles 
I.  Lanier  was  a  student  at  Oglethorpe  College 
until  he  entered  the  Confederate  service.  Hard¬ 
ships  of  the  war  developed  consumption,  with 
which  he  struggled  until  the  end,  before  he  was 
forty.  In  the  novel,  Tiger  Lilies  (1867),  he  drew 
upon  his  war  experiences.  In  1873  he  went  to 
Baltimore  as  a  musician,  and  in  1879  he  was  ap¬ 
pointed  lecturer  on  English  literature  in  Johns 
Hopkins  University.  He  had  already  edited  for 
boys  Froissart’s  Chronicles ,  Malory’s  King  Arthur, 
Percy’s  Reliques,  and  the  Mahinogion.  His  Sci¬ 
ence  of  English  Verse  (1880)  was  a  technical 
study  of  the  metrical  structure  of  English  poetry. 
The  English  Novel  (1883)  treated  the  subject  ac¬ 
cording  to  the  principles  of  evolution.  Lanier’s 
Poems  (1884)  were  collected  after  his  death.  They 
are  all  musical,  many  of  them  really  songs.  His 
Psalm  of  the  West  is  thoroughly  American.  Corn, 
Clover,  Tampa  Rohins ,  The  Dove,  all  attest  his 
love  of  nature,  which  gives  personality  to  all  its 
products.  In  the  same  mystical  way  A  Ballad  of 
Trees  and  the  Master  represents  the  trees  as  sym¬ 
pathizing  with  Christ  in  his  sufferings.  The  Stir¬ 
rup  Cup  is  a  friendly  challenge  to  Death.  The 
mystical  nature  of  his  po^jns  confines  their  appre¬ 
ciation  to  a  select  few. 

Whitman. — The  most  debatable  contribution  to 
American  literature  was  made  by  Walt  Whitman 
(1819-1892).  He  was  bom  on  Long  Island,  his 
father  being  English  and  his  mother  Dutch.  In 
boyhood  he  attended  school  in  Brooklyn,  and  then 
became  a  printer.  He  wrote  for  newspapers  and 


for  a  while  published  one.  His  delight  was  to 
mingle  freely  with  workingmen.  He  edited  the 
Brooklyn  Eagle  for  a  year,  then  journeyed  through 
the  South  and  West  to  New  Orleans,  getting  em¬ 
ployment  in  printing  offices  as  he  moved  along. 
His  return  was  made  in  the  same  way.  In  1855  he 
published  his  Leaves  of  Grass,  having  set  most  of 
the  type  himself.  It  has  no  rhymes  nor  any  regu¬ 
lar  forms  of  verse.  Stanzas  and  lines  were  of 
various  lengths.  Slang  and  uncouth  phrases  were 
employed.  There  was  a  declaration  of  democratic 
sympathy  with  all  classes  of  men,  yet  throughout 
it  there  was  a  superb  egotism.  The  book  was  re- 
received  with  general  ridicule.  But  Emerson,  ever 
generous  and  ready  to  help,  wrote  to  the  brother- 
author  a  letter  of  praise.  The  letter  was  published 
in  the  second  edition  of  the  Leaves,  which  con¬ 
tained  matter  much  more  objectionable  than  the 
first.  Emerson  took  no  further  notice  of  the  whim¬ 
sical,  unconventional  genius.  In  New  York  City 
Whitman  became  a  hero  among  young  Bohemians. 
During  the  Civil  War  Whitman  went  to  Washing¬ 
ton  and  was  a  government  clerk.  Then  he  spent 
his  time  in  visiting  the  wounded  soldiers  in  the 
hospitals.  After  the  war  he  was  again  a  govern¬ 
ment  clerk  until  1873,  when,  after  a  stroke  of 
paralysis,  he  removed  to  Camden,  New  Jersey. 
Here,  in  a  small  cottage,  he  was  supported  by  the 
generosity  of  a  few  friends.  During  the  war  he 
had  written  Drum  Taps  (1866),  and,  some  years 
later,  November  Boughs,  Specimen  Days  and  Col¬ 
lect,  and  Good  Bye,  My  Fancy.  But  all  these  little 
groups  were  included  in  later  editions  of  leaves 
of  Grass. 

Whitman  sought  to  represent  American  democ¬ 
racy,  sometimes  in  the  self-reliant,  irreverent  in¬ 
dividual,  sometimes  in  the  swarming,  restless  mul¬ 
titude.  At  times  he  was  bold  to  say  things  which 
decency  forbids,  at  other  times  he  seemed  to  ex¬ 
press  aspiration  toward  a  pure  humanity.  A  few 
scholars  in  America  and  in  Europe  approved  his 
attempt,  but  he  was  nowhere  accepted  by  the  peo¬ 
ple.  A  few  still  find  something  admirable  in  his 
spirit  or  utterances.  But  the  majority  adjudge 
him  as  a  harmless  crank. 

THE  MIRACLES  OF  NATURE 

(From  Leaves  of  Grass.) 

To  me  every  hour  of  the  light  and  dark  is  a  miracle, 
Every  inch  of  space  is  a  miracle, 

Every  square  yard  of  the  surface  of  the  earth  is 
spread  with  the  same. 

Every  cubic  foot  of  the  interior  swarms  with  the 
same. 
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To  me  the  sea  is  a  continual  miracle, 

The  fishes  that  swim — the  rocks — the  motion  of  the 
waves — the  ships  with  men  in  them. 

What  stranger  miracles  are  there? 

I  was  thinking  the  day  most  splendid,  till  I  saw  what 
the  not-day  exhibited; 

I  was  thinking  this  globe  enough,  till  there  tumbled 
upon  me  myriads  of  other  globes: 

O,  how  plainly  I  see  now  that  this  life  cannot  exhibit 
all  to  me — as  the  day  cannot; 

O,  I  see  that  I  am  to  wait  for  what  will  he  exhibited 
by  death. 

O  Death! 

O,  the  beautiful  touch  of  Death,  soothing  and  be¬ 
numbing  a  few  moments,  for  reasons. 

The  earth  never  tires. 

The  earth  is  rude,  silent,  incomprehensible  at  first — 
Nature  is  rude  and  incomprehensible  at  first; 

Be  not  discouraged — keep  on — there  are  divine 
things,  well  enveloped; 

I  swear  to  you  there  are  divine  things  more  beautiful 
than  words  can  tell. 

Holland. — A  thorough  New  Englander,  retain¬ 
ing  much  of  the  Puritan  spirit,  was  Dr.  Josiah 
Gilbert  Holland  (1819-1881).  In  spite  of  poverty 
he  obtained  an  education  and  studied  medicine. 
But  his  success  was  won  as  an  editor.  In  1849  he 
took  charge  of  the  Springfield  Republican ,  and  by 
well-directed  energy  gave  it  not  merely  local  suc¬ 
cess  but  national  reputation.  In  its  columns  he 
first  published  a  History  of  Western  Massachusetts 
and  then  an  historical  novel,  The  Bay  Path.  He 
inculcated  moral  and  social  duties  in  letters  to 
various  classes.  As  Timothy  Titcomb  he  published 
Letters  to  Young  People ,  Married  and  Single, 
teaching  purity  and  true  religion.  His  poetry  was 
as  pure  and  attractive  as  his  prose.  Katrina 
(1867)  is  an  idyll  of  domestic  happiness.  In  1870 
he  went  to  New  York  to  edit  Scribner's  Magazine, 
and  by  judicious  management  achieved  the  same 
success  in  a  wider  sphere.  For  it  he  wrote  the 
novels,  Arthur  Bonnicastle  and  Nicholas  Minturn, 
still  retaining  the  didactic  character  of  his  earlier 
work. 

H.  H.  Jackson. — Among  the  women  writers  of 
special  ability  is  Helen  Hunt  Jackson  (1831- 
1885).  Writing  under  the  initials  “H.  H.”  she 
won  high  regard  as  a  poet,  then  became  better 
known  as  a  descriptive  writer  by  her  Bits  of  Travel, 
and  published  some  novels  under  the  pen-name, 
Saxe  Holm.  Toward  the  close,  of  her  life  she  took 
up  the  cause  of  the  Indians,  showing  the  gross 
wrongs  which  had  been  done  them  by  traders  and 
officials.  These  were  summed  up  in  A  Century  of 
Dishonor .  The  powerful  story,  Ramona,  was  her 
final  effort  in  their  behalf. 


Joaquin  Miller. — Born  in  Indiana  in  1841,  Cin- 
cinnatus  Hiner  Miller  was  taken  to  Oregon  in  boy¬ 
hood  and  afterward  became  a  miner  in  California, 
but  with  poor  success.  He  joined  Walker’s  fili¬ 
bustering  expedition  to  Nicaragua  and  then  re¬ 
turned  to  Oregon  to  study  law.  He  even  became 
a  county  judge.  He  went  to  England  in  1870,  and 
there  his  Songs  of  the  Sierras  aroused  high  expec¬ 
tations.  On  his  return  to  the  United  States  he 
became  a  journalist,  and  added  to  his  poems.  Songs 
of  the  Sunland,  Songs  of  the  Mexican  Seas  and 
other  pieces,  besides  a  play  on  the  Mormons,  The 
Danites.  He  has  also  written  prose  sketches  and 
fiction  of  California  life. 

Stoddard.-— Though  born  at  Hingham,  Massa¬ 
chusetts,  of  a  seafaring  race,  Bichard  Henry  Stod¬ 
dard  (1825-1903)  spent  most  of  his  life  in  New 
York  City.  He  worked  in  an  iron  foundry,  yet  was 
able  to  write  poetry  of  such  beauty  and  power  as 
to  win  for  him  a  place  close  to  Longfellow.  He 
was  thoroughly  independent  and  would  not  cringe 
to  win  favor.  He  was  employed  in  the  Custom 
House  from  1853  to  1870,  and  afterward  in  a  city 
office.  Eventually  he  became  literary  editor  for  the 
New  York  Mail  and  Express.  Even  when,  in  old 
age,  blindness  afflicted  him  he  continued  his  edi¬ 
torial  work.  In  1880  his  poems  were  collected  in 
a  large  volume.  They  are  characterized  by  lofty 
imagination,  pure  taste  and  tender  feeling,  kept 
free  from  mere  sentiment.  They  have  a  wide  range 
from  pictures  of  nature  to  ballads  of  romance. 

Harte. — The  new  aspects  of  life  produced  by  the 
sudden  influx  of  immigrants  in  the  California 
mining  region  has  been  presented  by  several 
writers.  Among  these  Francis  Bret  Harte  (1839- 
1902)  obtained  distinction  by  his  dramatic  short 
stories.  Born  in  Albany,  New  York,  he  went  to 
California  in  1854.  He  worked  in  the  mines  and 
wrote  for  newspapers,  and  was  secretary  of  the 
mint  at  San  Francisco.  His  Condensed  Novels 
(1867)  were  smart  parodies  of  the  leading  Ameri¬ 
can  and  English  novelists.  He  wrote  also  in  verse, 
sometimes  seriously,  as  in  John  Burns  at  Gettys¬ 
burg,  but  usually  in  humorous  guise,  as  in  The 
Pliocene  STcull  and  The  Society  Upon  the  Stanis¬ 
laus,  in  which  scientific  speculation  was  brought 
into  strange  commingling  with  rude  mining  life. 
His  most  widely  circulated  poem  was  Plain  Lan¬ 
guage  from  Truthful  James,  but  commonly  called 
The  Heathen  Chinee,  from  its  exhibition  of  the 
unscrupulous  trickery  of  the  apparently  guileless 
Chinese.  In  1868  the  Overland  Monthly  was 
started  with  Harte  as  editor.  For  its  second  number 
he  wrote  The  Luck  of  Roaring  Camp.  The  pub¬ 
lisher  feared  the  story  would  kill  the  venture,  bu£ 
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it  was  received  with  loud  acclaim  as  a  true  picture 
of  mining  life.  Harte  reeled  off  a  string  of  such 
stories,  sometimes  with  tragical  endings.  Among 
them  were  Higgles,  Tennessee’s  Partner,  The  Out- 
casts  of  Poker  Flat.  In  1871  Harte  removed  to  New 
York,  where  he  continued  writing  in  the  same 
vein.  In  1878  he  was  sent  as  American  consul  to 
Germany,  and  afterwards  to  Glasgow,  but  his  time 
was  chiefly  spent  in  London  with  literary  com¬ 
panions.  His  long  novel,  Gabriel  Conroy,  was  not 
as  successful  as  the  short  stories  of  the  varied 
phases  of  California  life. 

Howells.  —  The  most  pleasingly  realistic  of 
American  novelists  is  William  Dean  Howells.  He 
was  born  at  Martinsville,  Ohio,  in  1837,  and  was 
trained  in  his  father’s  printing  and  newspaper 
office.  At  nineteen  he  went  to  the  State  capital  to 
report  the  procedings  of  the  Legislature.  But  he 
had  higher  aspirations,  and  in  1859,  with  his 
friend,  John  James  Piatt,  published  a  volume  of 
poems.  For  the  Presidential  campaign  of  1860  he 
wrote  a  biography  of  Abraham  Lincoln.  Being 
sent  as  consul  to  Venice,  he  made  special  study  of 
Italian  life  and  literature.  His  Venetian  Life 
(1865)  remains  an  admirable  portraiture  of  the 
fascinating  island  city.  On  returning  to  America 
he  settled  in  New  York  until  made  assistant  edi¬ 
tor  of  the  Atlantic  Monthly  in  1871.  Here  were 
published  his  admirable  portrayals  of  ordinary 
American  life,  commencing  with  Their  Wedding 
Journey,  and  continued  in  A  Chance  Acquaint¬ 
ance,  A  Foregone  Conclusion,  The  Lady  of  the 
Aroostook,  Dr.  Breen’s  Practice.  The  most  forci¬ 
ble  of  these  studies  of  American  life  is  The  Rise 
of  Silas  Lapham,  a  picture  of  the  rise  and  fall  of 
the  fortunes  of  a  Vermont  countryman  whose  sud¬ 
denly  acquired  wealth  brings  his  family  into  culti¬ 
vated  Boston  society.  In  1886  Howells  took  charge 
of  the  Editor's  Study  in  Harper’s  Magazine,  and 
here  set  forth  his  ideas  of  the  proper  methods  of 
writing  novels.  Bomanticism  and  sensationalism 
are  absolutely  rejected.  Character  is  revealed  in 
ordinary  incidents  and  conversation.  His  own 
work  is  the  best  illustration  of  his  theory.  April 
Hopes  and  The  World  of  Chance  are  sketches  of 
actual  American  life,  with  its  variations  and  un¬ 
expected  turns.  In  A  Hazard  of  Hew  Fortunes 
the  same  characters  appear  as  in  Their  Wedding 
Journey.  The  Undiscovered  Country  is  a  story  of 
modern  spiritualism.  A  Traveler  from  Altruria 
shows  the  contrast  between  the  real  and  the  ideal. 
Some  of  his  stories  have  been  dramatized,  though 
they  are  not  usually  adapted  for  the  stage.  In 
Their  Silver  Wedding  Journey  the  characters  of 
his  early  story  again  appear  with  such  changes  as 


time  has  necessarily  produced  upon  them.  All  the 
pictures  of  this  group  are  true  to  life.  But 
Howells’  work  does  not  consist  merely  of  snap¬ 
shots.  All  his  stories  are  artistically  planned  and 
carefully  wrought.  The  moral  is  never  obtruded 
nor  thrust  in  at  the  end;  it  is  interwoven  in  the 
development  of  the  plot.  Howells  has  pronounced 
Tolstoi  the  greatest  novelist  of  this  century,  and 
has  industriously  explained  his  methods.  In  Mod¬ 
ern  Italian  Poets  he  exhibited  the  productions  of 
the  nineteenth  century.  Howells  has  not  entirely 
forsaken  the  Muse  to  whom  he  dedicated  his  first 
efforts  in  literature.  In  Stops  of  Various  Quills 
(1895)  he  shows  his  interest  in  human  progress. 

Burroughs. — The  best-known  nature  essayist  is 
John  Burroughs,  who  was  born  at  Boxbury,  New 
York,  in  1837.  His  boyhood  was  spent  on  a  farm, 
and  after  receiving  education  at  an  academy  he 
taught  school.  He  wrote  for  newspapers  and  be¬ 
came  a  clerk  in  the  Treasury  at  Washington. 
Afterward  he  was  made  bank  inspector.  But  his 
leisure  was  spent  on  a  farm  and  in  friendly  study 
of  nature.  The  titles  of  his  books  are  often 
strongly  suggestive  of  country  sights,  Wake  Robin, 
Birds  and  Poets,  Locusts  and  Wild  Honey,  Fresh 
Fields,  Signs  and  Seasons.  The  essays  reproduce 
the  charm  of  outdoor  life. 

Cable. — Though  born  in  New  Orleans  in  1844 
and  serving  in  the  Confederate  army,  George 
Washington  Cable  eventually  settled  in  Massachu¬ 
setts.  After  the  war  he  was  a  clerk  and  reporter 
for  New  Orleans  newspapers.  But  in  1877  he  be¬ 
gun  to  publish  in  Scribner’s  Magazine  stories  of 
the  aristocratic  creoles  of  New  Orleans.  When 
gathered  in  the  volume  Old  Creole  Days  (1878) 
they  proved  still  more  popular.  The  Grandissimes 
(1880)  was  a  novel  of  the  same  class,  showing  the 
strange  mixture  of  whites  and  blacks,  as  well  as  of 
French  and  Americans  in  that  city.  Madame  Del- 
phine  and  Dr.  Sevier  continued  the  revelation  of 
this  community,  previously  unknown  to  literature. 
The  scenes  were  generally  laid  in  the  time  of  the 
transition  from  French  and  Spanish  rule  to  Ameri¬ 
can,  thus  giving  better  scope  for  the  author’s  fancy. 
The  sensitive  creoles  resented  the  author’s  intru¬ 
sion  into  their  privacy,  and  were  more  seriously 
offended  by  the  introduction  of  the  quadroons  as 
an  essential  element  of  society.  Cable  went  on  to 
sketch  other  strange  features  of  Louisiana,  par¬ 
ticularly  the  Acadians  who  had  been  forced  into 
exile  from  Nova  Scotia.  Bonaventure  includes 
three  of  these  stories.  Cable  wrote  also  a  History 
of  New  Orleans  (1883).  After  his  removal  to 
Massachusetts  he  engaged  chiefly  in  religious  work. 

Henry  James  was  born  in  New  York  City  in 
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1843,  the  son  of  a  scholarly  Swedenborgian  min¬ 
ister.  He  has  spent  most  of  his  time  in  Europe, 
but  is  none  the  less  distinctly  American  in  spirit. 
Much  of  his  work  is  devoted  to  showing  the  con¬ 
trasts  between  Americans  and  Europeans,  and  also 
the  contrast  between  the  artistic  and  the  ordinary 
person.  The  former  was  seen  in  The  American 
(1877)  and  still  more  emphatically  and  pathetic¬ 
ally  in  Daisy  Miller  (1878).  His  subjects  belong 
to  polite  society,  and  his  object  is  to  delineate  char¬ 
acter  by  dialogue.  He  is  a  master  of  refined  real¬ 
ism.  Among  his  short  stories  are  The  Madonna  of 
the  Future,  The  Lesson  of  the  Master,  What  Maisie 
Knew.  One  of  his  most  popular  long  stories  is 
The  Portrait  of  a  Lady.  His  early  story,  Roderick 
Hudson,  has  a  tragic  sequel  in  The  Princess  Casa - 
missima.  The  Tragic  Muse  deals  with  English 
life.  James  has  written  also  descriptive  sketches 
of  men  and  places,  and  discussed  social  topics  in 
a  well-bred  manner. 

Parkman. — In  some  respects  akin  to  the  career 
of  Prescott  is  that  of  his  noble  successor,  Prancis 
Parkman  (1823-1893).  Descended  from  the  first 
settlers  of  Massachusetts  and  born  in  Boston,  he 
was  educated  at  Harvard  and  studied  law.  He 
early  chose  as  a  suitable  theme  for  historical  re¬ 
search  and  presentation  the  great  conflict  between 
Prance  and  England  for  the  possession  of  North 
America.  To  understand  fully  the  nature  of  this 
struggle  he  determined  to  study  the  manners  oi 
Indians  as  remote  as  possible  from  European  civili¬ 
zation.  Therefore,  in  1846,  he  set  out  for  the 
Pocky  Mountains  and  sojourned  among  the  Da-’ 
kotas.  In  spite  of  his  strong  constitution,  the  pri¬ 
vations  of  this  residence  among  savages  rendered 
him  an  invalid  for  the  rest  of  his  life.  His  first 
book,  the  Oregon  Trail  (1849),  related  his  experi¬ 
ence.  The  next  was  The  Conspiracy  of  Pontiac 
(1851),  relating  the  most  remarkable  effort  of  the 
Indians  to  check  and  overthrow  the  onward  prog¬ 
ress  of  the  English  in  subduing  the  continent. 
Parkman’s  works,  while  all  forming  a  grand  series, 
were  issued  separately  and  not  in  the  chronolog¬ 
ical  order  of  the  events  which  they  describe.  They 
comprise  The  Pioneers  of  France  in  the  Neiv 
World  (1865),  La  Salle  and  the  Discovery  of  the 
Great  West  (1869),  The  Jesuits  in  North  Ameri¬ 
ca  (1867),  The  Old  Regime  in  Canada  (1874), 
Count  Frontenac  and  New  France  Under  Louis 
XIV  (1877),  A  Half  Century  of  Conflict  (1892), 
Montcalm  and  Wolfe  (1884).  In  prosecution  of 
his  researches  Parkman  went  several  times  to 
Prance  to  examine  the  national,  archives..  Yet, 
throughout  his  labors,  he  was  a  victim  of  distress¬ 
ing  sickness,  so  that  often  he  could  work  but  a  few 


minutes  at  a  time.  As  an  alleviation  of  physical 
pain  he  gave  attention  to  horticulture,  and  even 
taught  that  subject  in  the  Harvard  Agricultural 
School.  He  published  The  Book  of  Roses,  as  well 
as  a  novel.  The  wonder  of  his  afflicted  life  is  that 
he  accomplished  so  thoroughly  the  grand  design 
which  he  had  purposed. 

The  interest  of  his  subject  reaches  even  beyond 
the  American  continent.  It  extended  to  the  whole 
world,  for  the  question  to  be  decided  was  whether 
Prance  or  England  was  to  take  the  lead  in  sub¬ 
duing  the  uncivilized  parts  of  the  earth.  The 
struggle  for  Canada  gave  to  England  the  preroga¬ 
tive  for  this  mission.  Throughout  his  work  Park- 
man  rendered  exact  justice  to  all  the  actors  in 
the  great  drama  which  he  reviewed.  Not  by  a  sin¬ 
gle  performance  did  he  leap  into  fame.  Only 
when  his  vast  work  was  practically  completed  was 
its  importance  and  magnificence  fully  appreciated. 

Fiske. — In  the  early  part  of  his  public  career 
John  Fiske  (1842-1901)  was  mostly  occupied  in 
discussions  as  the  advocate  of  evolution  and  the 
synthetic  philosophy  of  Herbert  Spencer,  but  in 
the  latter  part  he  gave  attention  chiefly  to  Ameri¬ 
can  history.  He  was  born  at  Hartford,  Connecti¬ 
cut,  the  son  of  Edmund  B.  Green,  but  at  the  age 
of  thirteen  took  the  name  John  Piske  from  one  of 
his  ancestors.  He  was  always  a  hard  student.  At 
an  early  age  he  became  versed  in  many  languages, 
ancient  and  modern.  He  graduated  at  Harvard 
in  1863  and  at  its  Law  School  in  1865,  but  never 
practised  law.  He  was  already  busy  as  a  writer, 
and  for  two  years  he  lectured  on  philosophy  in 
Harvard  and  afterward  was  assistant  librarian 
there.  On  giving  up  this  position  he  devoted  him¬ 
self  entirely  to  lecturing  and  authorship,  making 
each  assist  the  other. 

Fiske’ s  first  important  writing  was  Outlines  of 
Cosmic  Philosophy  (1871),  which  Darwin  praised 
as  the  most  lucid  exposition  he  had  ever  read. 
Piske  claimed  to  have  made  an  important  contrib¬ 
ution  to  the  theory  of  evolution  by  showing  the 
importance  of  infancy  in  the  development  of  the 
higher  complex  animals.  The  prolongation  of  in¬ 
fancy  is  necessary  for  the  young  child  and  has  im¬ 
portant  reflex  action  on  the  parents,  giving  rise 
to  altruism  and  gentler  feelings.  While  preparing; 
to  write  a  work  on  the  early  Aryans,  Piske  pub¬ 
lished  Myths  and  Myth  Makers  (1874).  Other 
philosophical  writings  are  Excursions  of  an  Evo¬ 
lutionist,  The  Destiny  of  Man,  The  Idea  of  God. 
as  Affected  by  Modern  Knowledge  (1884). 

When  the  Old  South  Meeting  House  in  Boston 
was  threatened  with  destruction  in  1879  Fiske  was 
invited  to  deliver  a  course  of  lectures  on  Ameri- 
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can  Political  Ideas  for  the  benefit  of  the  fund  for 
its  preservation.'  This  course  was  popular  and 
was  repeated  elsewhere.  Thereby  his  attention 
was  directed  to  the  subject  of  American  history 
as  requiring  elucidation.  The  result  is  seen  in  his 
series  of  works,  The  Discovery  of  America ,  The 
Beginnings  of  New  England,  Virginia  and  Mary¬ 
land,  The  Middle  Colonies ,  The  American  Revo¬ 
lution  and  The  Critical  Period  in  American  His¬ 
tory.  Gradually  the  series  was  taking  its  final 
shape,  when  the  author  died  suddenly. 

Eggleston. — Before  becoming  an  historian,  Ed¬ 
ward  Eggleston  (1837-1903)  had  been  a  Metho¬ 
dist  preacher  and  a  popular  novelist.  Born  at 
Yevay,  Indiana,  of  a  father  who  had  come  from 
Virginia,  he  went  to  Minnesota  in  youth  for  the 
sake  of  his  health.  Here  he  became  a  Methodist 
preacher  and  also  wrote  for  newspapers.  In  1870 
he  was  made  literary  editor  of  the  New  York  Inde¬ 
pendent,  and  afterward  edited  Hearth  and  Home. 
In  this  paper  he  published  The  Hoosier  School¬ 
master,  which  related  his  experience  in  Indiana. 
Its  popularity  led  to  the  production  of  other  stories 
of  the  same  kind.  The  End  of  the  World,  relating 
to  the  Millerite  delusion;  The  Circuit  Rider,  to 
the  experience  of  a  Methodist  minister;  The  Gray¬ 
sons,  founded  on  an  incident  in  President  Lin¬ 
coln’s  early  career.  But  Eggleston  began  also  a 
series  of  sketches  of  Life  in  the  Colonial  Period. 
The  first  volume  was  The  Beginners  of  a  Nation 
(1896),  treating  of  the  various  experiments  in 
colonization  and  the  unexpected  results  of  these 
ventures.  These  studies  were  more  comprehensive 
than  had  been  usual  for  historical  purposes,  and 
resulted  in  placing  many  of  the  eminent  leaders 
in  a  strange  light. 

McMaster. — Of  the  later  historians  John  Bach 
McMaster  is  the  most  eminent.  He  was  born  in 
Brooklyn  in  1852  and  graduated  from  the  College 
of  the  City  of  New  York  in  1872.  He  became  in¬ 
structor  in  civil  engineering  in  Princeton  College 
in  1877,  but  after  the  publication  of  the  first  vol¬ 
ume  of  his  History  of  the  People  of  the  United 
States  (1883)  he  was  called  to  the  University  of 
Pennsylvania  as  professor  of  American  history. 
The  object  of  his  great  work,  which  is  still  in  prog¬ 
ress,  is  to  present  the  social  growth  and  material 
progress  of  the  people  as  equally  important  with 
the  political  movements  which  have  heretofore 
monopolized  the  consideration  of  historians.  His 
first  volume  in  general  treatment  recalled  Green’s 
History  of  the  English  People,  while  in  style  it 
resembled  Macaulay’s.  But  McMaster  has  gone  on 
to  develop  both  subject  and  style  in  a  thoroughly 
original  way.  He  objects  to  the  hero-worship 


which  has  occupied  too  much  space  in  the  records 
of  the  past,  but  he  seeks  to  do  full  justice  to  the 
leaders  and  their  work.  He  regards  the  nation  as 
truly  a  commonwealth,  and  the  general  welfare 
of  the  people  as  the  essential  element  in  its  vitality. 
Besides  his  main  work  he  has  published  Benjamin 
Franklin  as  a  Man  of  Letters  (1887)  and  With 
the  Fathers  (1896),  a  series  of  historical  por¬ 
traits. 

Henry  Adams. — The  Adams  family  has  long 
been  prominent  in  public  affairs.  Its  diaries  and 
other  records  are  an  important  source  of  informa¬ 
tion.  Henry  Adams,  born  in  1838,  graduated 
from  Harvard  in  1858,  and  was  private  secretary 
to  his  father,  Charles  Francis  Adams,  who  was 
American  Minister  to  England  during  the  Civil 
War.  Afterward  he  was  editor  of  the  North 
American  Review  and  professor  of  history  at  Har¬ 
vard.  He  introduced  new  methods  of  study  and 
inspired  his  pupils  with  enthusiasm  for  research. 
After  writing  excellent  biographies  of  Albert  Gal¬ 
latin  and  John  Bandolph,  he  published  his  valu¬ 
able  History  of  the  United  States,  1801-1817 
(1889-1903).  This  comprises  the  administrations 
of  Jefferson  and  Madison.  In  preparation  of  it 
Adams  spent  much  time  not  only  at  Washington 
but  at  foreign  capitals,  examining  the  archives. 
The  result  is  a  complete  reconstruction  of  the 
period,  especially  of  the  War  of  1812.  The  history 
is  characterized  by  orderly  arrangement,  clear 
style  and  well-authenticated  statements. 

Lodge. — Henry  Cabot  Lodge  has  been  active  in 
public  service  of  his  State  and  nation,  and  has  also 
devoted  much  time  to  historical  writing.  Born  in 
Boston  in  1850,  he  graduated  from  Harvard  and 
became  editor  of  the  North  American  Review  and 
the  International  Review.  He  published  Life  and 
Letters  of  George  Cabot  (1877),  in  which  he  de¬ 
fended  New  England  Federalists  against  the  at¬ 
tacks  frequently  made  upon  their  course,  especially 
with  regard  to  the  Hartford  Convention  of  1814. 
He  has  written  also  briefer  biographies  of  Alex¬ 
ander  Hamilton,  Daniel  Webster  and  George 
Washington.  His  essays  have  been  gathered  in 
Studies  in  History,  Political  and  Historical  Es¬ 
says  and  Certain  Accepted  Histories.  He  has  also 
written  a  History  of  the  American  Revolution. 
He  is  a  brilliant  writer,  but  strongly  partisan,  even 
with  regard  to  past  controversies. 

Mahan. — In  the  department  of  history  no  more 
epoch-making  book  has  appeared  in  America  than 
The  Influence  of  Sea  Power  Upon  History  (1890), 
by  Captain  Alfred  Thayer  Mahan.  Here  for  the 
first  time  was  the  prime  importance  and  service 
of  a  navy  adequately  set  forth  in  a  history.  While 
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it  discussed  only  the  course  of  events  from  1660  to 
1783  the  result  altered  the  aspect  of  much  more  of 
the  past  and  had  direct  effect  on  the  condition  of 
the  present  in  every  civilized  country.  He  applied 
a  philosophy  to  what  had  heretofore  been  dull, 
well-meant  but  almost  unintelligent  routine.  Cap¬ 
tain  Mahan  was  born  in  Hew  York  City  in  1840, 
and  entered  the  Naval  Academy  at  Annapolis  at 
the  age  of  sixteen.  He  served  in  the  blockading 
squadron  in  the  Civil  War,  and  became  captain  in 
/ 1872.  .  He  was  made  president  of  the  Naval  War 
College  at  Newport  in  1886.  His  duties  there  led 
to  his  preparation  of  his  great  work.  This  subject 
was  continued  in  his  Influence  of  Sea  Poiver  Upon 
the  French  Revolution  and  Empire.  His  biog¬ 
raphies  of  Admiral  Farragut  and  Lord  Nelson 
have  won  the  highest  praise.  His  ideas  on  his 
special  subject  have  also  been  directly  applied  in 
The  Interest  of  America  in  Sea  Power,  Present 
and  Future.  The  whole  world  has  been  converted 
to  his  central  idea. 

Roosevelt. — No  previous  President  of  the  United 
States  has  contributed  so  much  to  historical  and 
general  literature  as  Theodore  Eoosevelt.  Born  in 
New  York  City  in  1858,  he  graduated  at  Harvard 
in  1880,  and  in  the  next  year  was  elected  to  the 
New  York  Legislature.  It  is  not  necessary  here 
to  summarize  his  various  services  to  his  city,  State 
and  nation  until  he  was  raised  to  the  Presidency, 
first  by  the  untimely  death  of  his  predecessor,  and 
again  by  an  overwhelming  majority  in  the  election 
of  1904.  During  his  political  career  he  spent  his 
summers  on  a  Western  ranch,  and  was  an  ardent 
hunter  of  big  game.  He  was  also  a  diligent  writer. 
Among  his  historical  publications  are  History  of 
the  Naval  War  of  1812,  History  of  New  York  City 
and  Winning  the  West.  With  these  may  be  joined 
biographies  of  Thomas  H.  Benton  and  Gouverneur 
Morris.  Of  books  relating  to  his  Western  life  there 
are  Hunting  Trips  of  a  Ranchman,  Ranch  Life 
and  the  Hunting  Trail  and  Hunting  Big  Game. 
Throughout  his  political  career  he  was  distin¬ 
guished  for  devotion  to  principle  and  courageous 
independence.  His  thoroughly  American  spirit  is 
as  conspicuous  in  his  writings  as  in  his  public  life. 
His  style  is  straightforward,  vigorous  and  manly. 
His  works  hold  an  honorable  place  among  Ameri¬ 
can  histories. 

Stedman. — American  literature  has  been  bene¬ 
fited  by  the  various  collections,  as  well  as  the  able 
criticisms  and  original  poems  of  Edmund  Clarence 
Stedman.  Born  at  Hartford,  Connecticut,  in 
1833,  he  was  educated  at  Yale  College,  but  was 
suspended  for  some  frolic.  For  twelve  years  he 
was  a  reporter  in  New  York  and  army  correspond¬ 


ent.  In  1864  he  became  a  broker,  but  still  did 
literary  work.  His  poems  were  collected  in  1884, 
and  another  volume  was  added  in  1897.  His  Vic¬ 
torian  Poets  (1875)  and  The  Poets  of  America 
(1880)  are  admirable  for  their  just  and  discrim¬ 
inating  criticisms.  His  own  poems  are  chiefly 
lyrical,  dealing  with  events  of  the  time.  Among 
them  are  How  Old  Brown  Took  Harper’s  Ferry, 
The  Hand  of  Lincoln  and  Pan  in  Wall  Street. 
Yale  pardoned  the  poet  and  gave  him  a  degree, 
and  he  honored  her  with  a  noble  ode  at  her  one 
hundred  and  fiftieth  anniversary. 

Aldrich. — As  a  poet  Thomas  Bailey  Aldrich  is 
delicate  and  polished,  yet  strong.  In  prose  he  has 
written  excellent  criticism,  but  is  especially  noted 
for  quaint  stories  of  quiet  humor.  He  was  born 
at  Portsmouth,  New  Hampshire,  in  1837,  and  was 
early  employed  in  business  in  New  York.  But  his 
inclination  was  to  literature,  and  in  1866  he  went 
to  Boston  to  edit  Every  Saturday.  His  tour  in 
Europe  was  described  in  From  Ponkapog  to  Pesth 
(1876).  In  1881  he  became  editor  of  the  Atlantic 
Monthly.  His  poem,  Babie  Bell,  relates  the  birth 
and  short  life  of  a  child.  He  has  used  blank  verse 
with  good  effect  in  Judith,  Wyndham  Towers  and 
The  Unguarded  Gates,  the  last  being  aimed  at  the 
need  of  restriction  in  immigration  to  America.  In 
stories,  such  as  Marjorie  Daw,  he  indulges  in  elab¬ 
orate  mystification.  His  Story ’  of  a  Bad  Boy  re¬ 
calls  his  own  youthful  pranks  in  a  way  to  endear 
him  to  everybody.  The  longer  novels.  Prudence 
Palfrey  and  The  Queen  of  Sheba  are  serious,  yet 
not  devoid  of  humor. 

Stockton. — A  curious  talent  is  displayed  in  the 
humorous  stories  of  Frank  Richard  Stockton 
(1834-1903).  Odd,  absurd  and  impossible  events 
are  related  in  a  calm,  straightforward  manner, 
without  any  indication  that  they  are  out  of  the 
way.  He  was  born  in  Philadelphia,  and  learned 
wood-engraving.  He  began  his  literary  career  by 
writing  tales  for  children.  His  Rudder  Grange 
(1879)  first  showed  his  talent  as  a  humorist.  His 
little  story,  The  Lady  or  the  Tiger,  leads  up  to  a 
thrilling  situation,  which  the  author  leaves  un¬ 
solved  for  the  perplexity  of  his  readers.  Some  of 
his  romantic  stories  are  continued  with  equally 
whimsical  sequels. 

Lew  Wallace. — After  winning  fair  fame  as  a 
general  in  the  Civil  War,  Lewis  Wallace  gained 
international  renown  by  Ben  Hur,  a  story  of  the 
life  of  Christ.  He  was  born  at  Brookville,  In¬ 
diana,  in  1827,  the  son  of  one  who  had  been  gover¬ 
nor  of  that  State.  From  a  lawyer’s  office  he*went 
to  serve  in  the  war  against  Mexico.  Afterward, 
becoming  a  lawyer,  he  was  elected  to  the  State 
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Senate.  In  the  Civil  War  he  commanded  with  dis¬ 
tinction  in  both  East  and  West,  and  obtained  the 
rank  of  major-general  of  volunteers.  His  story, 
The  Fair  God  (1873),  related  to  the  Spanish  con¬ 
quest  of  Mexico.  While  governor  of  Arizona  he 
wrote  Ben  Hur  (1880),  which  has  obtained  wider 
circulation  than  any  previous  American  book  ex¬ 
cept  Uncle  Tom’s  Cabin.  The  reason  is  obvious, 
for  it  appeals  to  the  religious  as  well  as  the  literary 
tastes  of  the  people.  General  Wallace  had  then 
never  visited  the  East,  but  his  experience  in  Mex¬ 
ico  had  given  him  sufficient  knowledge,  aided  by 
his  imagination,  to  depict  its  scenery.  His  vivid 
description  of  the  chariot  race  stirred  the  imagina¬ 
tion  of  the  people.  Afterward  he  drew  from  the 
apocryphal  Gospels  The  Boyhood  of  Christ,  and 
later,  in  The  Prince  of  India  (1893),  treated  the 
capture  of  Constantinople  by  the  Turks  in  1453. 
He  had,  in  1881,  been  sent  as  American  Minister 
to  Turkey,  and  thus  had  direct  knowledge  of  the 
scene-  General  Wallace,  after  his  return,  lived  at 
Crawfordsville.  He  died  Eeb.  15,  1905. 

Page. — Virginia  life  before  and  during  the  Civil 
War  has  been  described  in  the  dialect  stories  of 
Thomas  Nelson  Page  with  masterly  skill.  Marse 
Chan  appeared  in  1884,  and  was  soon  followed  by 
Meh  Lady  and  other  tales,  told  by  an  old  negro 
who  looked  back  with  fond  regret  to  the. blessings 
of  slavery.  Page  was  born  in  1854,  and,  after 
graduating  at  the  University  of  Virginia,  became 
a  lawyer  in  Richmond.  His  boyhood  is  described 
in  Two  Little  Confederates.  Besides  writing  vari¬ 
ous  stories  of  the  Civil  War  he  has  treated  the 
period  of  reconstruction  in  Bed  Bock. 

Julian  Hawthorne. — The  son  of  Nathaniel  Haw¬ 
thorne  is  a  prominent  journalist  and  novelist.  He 
was  born  in  Boston  in  1846,  and  went  with  his 
father  to  England  in  1853.  He  returned  for  his 
education,  but  left  Harvard  on  the  death  of  his 
father  and  went  to  Germany.  He  became  a  civil 
engineer  and  was  employed  in  New  York  City.  In 
1872  he  became  a  journalist,  and  has  constantly 
written  for  periodicals.  His  Saxon  Studies  are 
pleasant  and  humorous  sketches  of  German  life. 
Among  his  best  stories  are  Bressant  and  Archibald 
Malmaison ;  among  the  longer  novels,  Garth  and 
Fortune’s  Fool.  He  has  written  a  biography  of 
Nathaniel  Hawthorne  and  His  Wife,  and  edited 
various  books.  He  is  a  clear,  fluent  writer,  yet 
with  a  fondness  for  mysticism. 

Crawford. — Though  born  in  Italy  and  gradu¬ 
ating  from  Cambridge  University,  England,  Fran¬ 
cis  Marion  Crawford  is  claimed  as  an  American. 
He  is  the  son  of  the  sculptor,  Thomas  Crawford, 
who  moulded  the  statue  of  Liberty  for  the  dome 


of  the  Capitol  at  Washington.  He  was  born  m 
1854  and  traveled  widely,  being  for  a  time  con¬ 
nected  with  a  newspaper  at  Allahabad,  India. 
From  his  experience  there  came  his  first  novel,  Mr . 
Isaacs,  in  which  an  educated  Mohammedan  pays 
court  to  a  typical  English  girl.  He  has  since  been 
a  prolific  novelist,  producing  numerous  brilliant 
stories  of  Roman  and  Sicilian  life.  ,  Some  of  these 
form  a  connected  series,  as  the  trilogy,  Saracin- 
esca,  Sant ’  Ilario  and  Don  Orsino.  Rural  Eng¬ 
lish  scenery  is  found  in  A  Tale  of  a  Lonely  Parish. 
Crawford  has  dealt  also  with  life  in  New  York, 
and  has  ventured  to  times  as  remote  as  those  of 
the  Persian  king,  Darius.  In  all  he  displays  the 
same  freedom  of  touch  and  ability  to  present  life¬ 
like  characters.  His  Ave  Boma  Imviortalis  is  a 
magnificent  tribute  to  the  glory  of  the  Eternal 
City. 

Women  Writers.— The  host  of  female  writers 
in  American  literature  has  become  so  great  that  it 
is  difficult  to  record  them  and  almost  impossible 
to  assign  their  proper  rank.  There  may  be  men¬ 
tioned  Elizabeth  Stuart  Phelps  Ward,  whose  Gates 
Ajar  (1868)  won  popularity  and  was  followed 
by  other  books  attempting  to  depict  the  future 
world,  as  well  as  stories  about  women’s  condition 
in  the  present  life. 

Mrs.  Frances  Hodgson  Burnett,  of  English 
birth,  wrote  a  powerful  novel  of  English  mining 
life.  That  Lass  o’  Lowrie’s  (1877),  and  afterward 
won  greater  popularity  by  Little  Lord  Fauntleroy 
(1887).  She  sketched  Washington  society  in 
Through  One  Administration  (1883),  and  in  later 
books  took  up  themes  from  English  life  of  the 
eighteenth  century. 

Under  the  pen-name  Octave  Thanet,  Miss  Alice 
French,  a  native  of  Massachusetts,  has  sketched 
Western  life,  especially  in  Arkansas  and  Iowa. 

Sarah  Orne  Jewett,  born  in  Maine,  has  written 
many  short  stories  of  New  England  life.  Her 
chief  novel  is  A  Country  Doctor. 

Mary  Eleanor  Wilkins  Freeman  has  sketched 
the  humble  country  folk,  and  especially  the  old 
maids,  of  New  England. 

Annie  Trumbull  Slosson  has  given  special  atten¬ 
tion  to  the  queer  “cracked”  characters  who  are  still 
found  in  practical  New  England.  Fishin’  Jimmy, 
in  Seven  Dreamers,  is  one  of  the  best. 

Sarah  Pratt  McLean  Greene  went  too  far  in  her 
Cape  Cod  Folks  by  retaining  the  very  names  of  the 
queer  people  she  portrayed,  and  was  compelled  by 
legal  process  to  alter  her  book.  She  has  since  writ¬ 
ten  other  sketches  just  as  good. 

Frances  C.  Tiernan,  under  the  pen-name  Chris¬ 
tian  Reid,  has  written  The  Land  of  the  Sky,  treat- 
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ing  of  western  North  Carolina,  in  which  she  was 
born.  Other  stories  relate  to  Southern  life. 

Mrs.  Frances  Courtenay  Baylor  Barnum,  born 
in  Arkansas,  has  written  of  Virginia  life  in  Behind 
the  Blue  Ridge,  and  an  international  novel,  On 
Both  Sides. 

Mrs.  Burton  Harrison,  whose  maiden  name  was 
Constance  Cary,  is  a  descendant  of  Lord  Fairfax, 
of  Virginia.  She  resides  in  New  York,  and  has 
described  its  fashionable  society  in  The  Anglo - 
maniacs  (1889).  In  other  books  she  has  used 
material  gathered  in  her  travels  abroad.  In  A 
Son  of  the  Old  Dominion  (1897)  she  pictures  the 
South  before  the  Civil  War. 

E.  E.  Hale. — While  prominent  as  a  Unitarian 
minister,  Edward  Everett  Hale  is  more  widely 
known  as  the  writer  of  stories  with  a  religious  or 
moral  purpose.  He  was  born  at  Boston  in  1822, 
where  his  father  conducted  a  leading  newspaper. 
After  graduating  at  Harvard  he  became  pastor  of 
a  church  at  Worcester  in  1846.  Ten  years  later  he 
was  called  to  the  South  Church,  Boston.  As  a 
promoter  of  philanthropy  he  has  organized  nu¬ 
merous  societies  and  made  practical  suggestions  by 
means  of  stories  as  well  as  in  other  ways.  To  this 
class  belong  Ten  Times  One  is  Ten  and  In  His 
Name.  He  has  shown  power  to  make  that  which 
is  impossible  appear  reasonable  and  even  actual 
fact.  This  is  markedly  the  case  with  his  famous 
story,  The  Man  Without  a  Country  (1863),  writ¬ 
ten  during  the  Civil  War  to  inculcate  patriotism. 
To  it,  afterward,  he  attached  a  longer  story,  Philip 
Nolans  Friends,  a  strange  blending  of  fact  with 
fiction  which  seems  more  true  than  fact.  He  was 
the  originator  and  editor  of  Old  and  New,  a 
monthly  afterward  absorbed  in  Scribner’s  Maga¬ 
zine.  He  also  edited  Lend  a  Hand,  in  the  interest 
of  charity  organization.  In  his  scores  of  books  and 
hundred  of  sketches  he  has  treated  travels,  politics, 
philanthropy,  religion,  biography  and,  finally, 
autobiography,  all  with  the  same  unfailing,  earn¬ 
est,  altruistic  spirit.  In  1903  this  industrious  and 
now  venerable  minister  was  made  chaplain  of  the 
United  States  Senate. 

Warner. — With  wide  experience  of  life  and 
travel,  Charles  Dudley  Warner  (1829-1904)  was 
an  accomplished  essayist  and  editor.  Born  at 
Plainfield,  Massachusetts,  he  graduated  from 
Hamilton  College,  went  to  Missouri  as  a  surveyor, 
and  became  a  lawyer  in  Chicago.  In  1860  he  set¬ 
tled  in  Hartford,  Connecticut,  as  editor  of  the 
Courant,  and  in  1884  took  charge  of  a  department 
in  Harpers  Magazine.  His  humorous  talent  was 
made  known  by  My  Summer  in  a  Garden  (1870) 
and  Bach  Log  Studies  (1872) .  His  travels  through 


the  United  States  and  to  Egypt  were  related  in 
delightful  books.  His  favorite  theme  is  shown  in 
The  Relation  of  Literature  to  Life,  and  his  best 
biography  is  Washington  Irving.  Toward  the  end 
of  his  life  he  edited  the  excellent  Library  of  the 
World’s  Best  Literature. 

Mark  Twain. — The  greatest  humorist  of  Amer¬ 
ica  and,  indeed,  of  the  world  is  Samuel  Langhorne 
Clemens,  better  known  as  Mark  Twain.  Born  in 
1835  at  a  village  in  Missouri,  he  passed  from  a 
common  school  to  a  printing  office,  and  thence  to 
a  Mississippi  steamboat  to  become  a  river  pilot. 
His  pseudonym  comes  from  the  frequent  cry  of 
the  man  with  the  sounding  lead,  “Mark  twain,”  to 
indicate  two  fathoms’  depth  of  water.  The  Civil 
War  closed  transportation  on  the  great  river,  and 
Clemens  in  1862  went  to  Nevada.  After  some  ex¬ 
perience  of  mining,  he  wrote  sketches  for  news¬ 
papers,  and  became  a  journalist  in  San  Francisco. 
His  story.  The  Jumping  Frog  of  Calaveras  County, 
published  by  a  friend  at  New  York  in  1867,  struck 
the  popular  fancy.  Still  wider  popularity  came 
from  his  Innocents  Abroad,  a  mirth-provoking  re¬ 
port  of  a  tourists’  excursion  to  Europe  and  the 
Holy  Land.  When  his  vogue  as  a  humorist  was 
fully  established  he  rehearsed  his  experiences  on 
the  Pacific  Coast  in  Roughing  It.  He  joined  with 
Charles  Dudley  Warner  in  satirizing  the  modern 
race  for  riches  in  The  Gilded  Age.  He  settled  in 
Hartford,  Connecticut,  and  steadily  poured  forth 
droll  sketches  of  Western  life.  The  Adventures  of 
Tom  Sawyer  and  Huchleberry  Finn  are  founded 
on  his  experience  on  and  around  the  Mississippi. 
The  latter  is  the  most  tragic  story  he  produced.  It 
shows  a  whole  family,  whose  characters  arouse 
lively  interest,  swept  from  the  earth  by  a  barbaric 
border  feud. 

These  books,  as  well  as  lectures  and  contribu¬ 
tions  to  periodicals,  brought  ample  returns,  but  in 
an  evil  day  Clemens  ventured  into  book  publishing. 
For  a  time  the  firm  was  highly  successful,  but 
eventually  it  became  bankrupt.  With  cheerful 
courage  and  dauntless  energy  Clemens  undertook 
to  pay  the  debts  and  restore  his  fortunes  by  writing 
and  lecturing.  He  went  abroad  and  lectured  in 
Australia  and  India  with  unfailing  success.  To 
his  humorous  sketches  of  American  life  he  added 
a  peculiar  historical  romance.  The  Prince  and  the 
Pauper,  dealing  with  England  in  the  sixteenth 
century.  Then,  in  A  Yanhee  at  King  Arthur’s 
Court,  he  jumbled  the  present  with  the  remote  past 
in  a  ridiculous  way.  The  story  of  Joan  of  Arc 
was  treated  seriously  in  a  pretended  narrative  bv  a 
faithful  attendant.  This  story,  published  anony¬ 
mously,  attracted  little  attention.  The  public  whom 
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he  had  entertained  for  years  insisted  on  his  re¬ 
maining  a  droll  humorist  of  national  and  local 
peculiarities.  They  did  not  relish  his  extravaganza 
of  Adam’s  Diary.  What  they  want  is  humorous 
pictures  of  the  present  day,  such  as  he  was  wont 
to  give  in  his  prime. 

Harris. — In  the  age  in  which  folk-lore  came  into 
prominence,  Joel  Chandler  Harris  had  the  distinc¬ 
tion  of  showing  the  literary  possibilities  of  the 
negro  fables.  Born  at  Eatonton,  Georgia,  in  1848, 
he  became  a  printer  and  journalist.  While  editing 
an  Atlanta  paper  he  prepared  sketches  of  Folk¬ 
lore  of  the  Old  Plantation.  Published  in  book 
form  they  created  a  literary  sensation,  and  Uncle 
Remus,  with  his  stories  of  the  shrewdness  of  Br’er 
Rabbit,  became  a  household  favorite.  Soon  fol¬ 
lowed  Nights  With  Uncle  Remus ,  Daddy  Jake  the 
Runaway  and  other  books  and  sketches  of  the  same 
sort.  Uncle  Remus  is  but  an  idealized  portrait  of 
an  old  slave  who  told  his  fables  to  Harris  in  his 
boyhood.  The  author  has  published  novels  dealing 
with  the  Civil  War  and  reconstruction  in  the 
South,  but  his  fame  rests  on  the  simple  fables. 

Field. — In  the  works  of  Eugene  Field  (1850- 
1895)  there  is  a  curious  mixture  of  the  wild  and 
breezy  West  with  the  rich  and  cultured  East,  of 
the  boisterous  cowboy  with  innocent  childhood. 
Field  was  born  in  St.  Louis,  Missouri,  of  Hew 
England  parentage.  But  being  left  an  orphan,  he 
was  brought  up  by  an  aunt  in  Massachusetts.  He 
attended  Williams  College  in  that  State,  and  after¬ 
wards  Knox  College,  Illinois,  and  graduated  from 
the  University  of  Michigan.  After  a  year  of  travel 
in  Europe  he  became  a  journalist  in  St.  Louis, 
then  drifted  to  Kansas  City  and  Denver.  Apart 
from  routine  and  comical  work  he  published  stories 
of  prairie  life  and  poems  in  Western  dialect.  His 
marriage  had  a  wholesome  chastening  effect  on  his 
literary  work.  He  was  called  to  Chicago  and  there 
filled  a  column  in  a  newspaper  with  his  Sharps  and 
Plats ,  in  prose  and  poetry.  He  was  an  indefatigable 
collector  of  books  and  curios  and  especially  chil¬ 
dren’s  toys,  dolls  and  drums.  For  children  he 
wrote  Wynlcen,  Blynken  and  Nod  and  other  charm¬ 
ing  poems.  His  lullabies  have  been  set  to  music 
by  several  composers.  He  had  fine  classical  taste 
and  with  his  brother  published  free  translations 
from  Horace  in  Echoes  from  a  Sabine  Farm.  His 
last  book  was  The  Love  Affairs  of  a  Bibliomaniac. 
This  brilliant  journalist  has  been  well  character¬ 
ized  as  an  American  revival  of  the  ideal  jester  of 
chivalric  times,  but  he  was  still  more  a  gallant 
Western  troubadour. 

Will  Carleton. — Popular  and  moral,  giving  ex¬ 
pression  to  the  common  feelings  of  humble  people 


of  town  and  country,  are  the  Farm  Ballads  and 
City  Ballads  of  Will  Carleton.  Born  at  Hudson, 
Michigan,  in  1845,  he  graduated  at  Hillsdale  Col¬ 
lege  and  wrote  for  Detroit  and  Chicago  news¬ 
papers.  The  best  known  of  his  poems  are  Betsy 
and  I  Are  Out ,  How  Betsy  and  I  Made  Up  and 
Over  the  Hills  to  the  Poorhouse. 

Riley. — In  spite  of  his  homely  name,  which  he 
regarded  as  a  serious  handicap,  James  Whitcomb 
Riley  has,  by  steady  perseverance  in  his  original 
way,  reached  even  the  high  honor  of  a  literary 
degree  from  the  University  of  Pennsylvania.  Born 
at  Greenfield,  Indiana,  in  1852,  he  early  showed  a 
gift  for  rhyme,  which  was  exercised  in  local  papers. 
For  a  time  he  was  connected  with  a  band  of  stroll¬ 
ing  actors,  for  whom  he  recast  plays  and  improved 
songs.  Then  he  became  a  journalist  and  lecturer. 
Most  of  his  poems  are  in  the  Hoosier  dialect,  as 
The  Ole  Swimmin ’  Hole  and  ’Leven  More  Poems, 
Pipes  o’  Pan  at  Zekesbury ,  Rhymes  of  Childhood 
and  Poems  Here  at  Home.  Riley  has  touched  the 
hearts  of  the  people  with  his  unaffected  sentiment. 

Vandyke.  —  Prominent  in  the  Presbyterian 
Church  as  a  scholarly  preacher  and  in  literature  as 
a  poet  and  an  exponent  of  Tennyson  is  Henry  Van¬ 
dyke.  He  was  born  in  Philadelphia  in  1852,  the 
son  of  Rev.  Dr.  Henry  J.  Vandyke,  a  Presbyterian 
minister  who  became  more  noted  as  pastor  in 
Brooklyn.  The  son  graduated  at  Princeton  in 
1873,  and  at  its  Theological  Seminary  in  1877. 
He  studied  also  at  Berlin,  and  on  his  return  to 
America  became  pastor  of  a  Congregationalist 
Church  at  Newport,  Rhode  Island.  Thence  he 
was  called  to  the  pastorate  of  the  Brick  Church  in 
Hew  York.  He  was  also  a  Harvard  preacher  in 
1890-92,  and  delivered  the  Lyman  Beecher  lectures 
at  Yale  in  1895.  The  exquisite  finish  of  his 
sermons  and  his  direct  contributions  to  criticism 
and  pure  literature  procured  for  him  the  professor¬ 
ship  of  English  literature  at  Princeton  University 
in  1900.  For  its  150th  anniversary  he  gave  the 
poem.  Among  his  sermons  and  other  religious 
writings  are  The  Reality  of  Religion ,  The  Story  of 
the  Psalvis,  The  Gospel  for  an  Age  of  Doubt, 
which  was  afterward  supplemented  by  The  Gospel 
for  an  Age  of  Sin.  He  has  written  also  The 
Christ-Child  in  Art ,  and  The  Poetry  of  Tennyson. 
His  essays  and  short  stories  comprise  The  Ruling 
Passion,  Fisherman’ s  Luck,  and  The  Blue  Flower. 
In  Little  Rivers  he  described  his  fishing  excursions 
in  picturesque  places.  His  Builders  and  Other 
Poems  contain  exquisite  verse,  showing  his  love  of 
nature  and  genuine  imagination.  Music  (1904) 
is  a  similar  collection  of  choice  poetry — odes, 
legends  and  lyrics. 
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The  Primary  Mechanical  Powers. 

What  They  Are  and  How  They  Are  Applied  in  Doing  Work — 
How  a  Mechanic  Makes  His  Practical  Calculations. 


Object. — The  purpose  of  the  following  introduc¬ 
tory  article  on  the  Primary  Mechanical  Powers 
and  their  applications  through  mechanism  is,  as 
far  as  possible,  to  indicate  in  what  way  the  funda¬ 
mental  powers  and  agencies  in  nature  operate  in 
and  apply  to  each  industry  noticed.  The  applica¬ 
tion  is  necessarily  general,  but  with  a  careful  read¬ 
ing  of  the  principles  set  forth  and  the  aid  of  the 
illustrations,  the  reader  will  be  better  qualified  to 
recognize  the  underlying  principles  which  con¬ 
nect  all  trades  and  all  systems  which  go  to  make 
up  the  great  field  of  mechanism  and  mechanical 
activity. 

Needs  of  the  Day. — The  urgent  need  of  to-day 
is,  especially  in  the  mechanical  world,  not  only 
the  elucidation  of  elementary  principles,  but  the 
gathering  together  within  the  most  limited  space 
possible,  the  leading  principles,  systems,  methods 
and  rules  adopted  by  progressive  mechanics  and 
engineers,  as  well  as  by  those  great  minds  which 
have  arisen  in  the  world, to  unite  and  concentrate 
and  systematize  within  the  most  limited  space  for 
effective  work,  the  great  agencies  in  nature. 

The  Great  Trinity  of  Forces. — Steam,  elec¬ 
tricity  and  chemical  agencies  may  be  termed  the 
great  trinity  of  forces,  the  knowledge  of  which 
will  enable  the  mechanic  to  better  understand  his 
work.  They  will  enable  him  to  approach  the  great 
problems  of  to-day  with  more  confidence  and  to 
acquaint  himself  with  many  of  the  inner  workings 
of  the  laws  upon  which  these  great  agencies  are 
based,  in  a  manner  and  to  a  degree  which  will 
lighten  his  toil,  stimulate  his  interest  and  make 
him  feel  that  he  is  an  important  part  and  parcel 
of  the  great  systems  of  organized  energy  which 
are  transforming  the  world  and  making  it  a  reser¬ 
voir  of  facilities,  the  use  of  which  will  bring  to 
him  more  bread  for  his  toil  and  enable  him  to  take 
a  higher  step  into  the  great  family  of  thinkers  and 
intelligent  workers  who  have  done  so  much  to 
inaugurate  the  era  of  progress  which  is  producing 
such  rich  fruits  for  the  benefit  of  humanity. 


Sources  of  Energy. 

Sources  of  energy  may  be  enumerated  conveni¬ 
ently  as  follows: 

1.  Strength  of  men  and  animals. 

2.  Weight  of  liquids. 

3.  Motion  of  liquids. 

4.  Steam. 

5.  Air — wind — water. 

6.  Gas. 

7.  Chemical  action. 

8.  Electricity  and  magnetism  (for  transmitting 
power). 

Classification  of  Machines. — Machines  may  be 
classified  for  convenience  as  follows: 

1.  Machines  for  lifting  or  lowering  solid 
weights,  such  as  capstans,  cranes  and  windlasses. 

2.  Machines  for  horizontal  transport,  such  as 
all  kinds  of  locomotives  and  propelling  machinery. 

3.  Machines  for  projecting  solids — artillery. 

4.  Machines  for  lifting  fluids — hydrostatics. 

5.  Machines  for  propelling  and  projecting 
fluids — hydromechanics.  . 

6.  Machines  for  dividing  bodies — digging,  cut¬ 
ting,  sawing,  grinding,  tearing,  crushing,  pound¬ 
ing,  pressing  out  fluids  as  applied  to  earth,  stones, 
metals,  timber,  fruits,  grains,  fibers  or  other  ma¬ 
terials. 

7.  Machines  for  shaping  bodies  by  removing 
portions  of  them,  which  include  machines  for  cut¬ 
ting,  grinding,  polishing  stone,  shaping  pieces  of 
metal  or  other  material,  whether  by  turning,  bor¬ 
ing,  punching,  slotting  or  gouging;  by  screw  cut¬ 
ting,  planing,  by  grinding  and  polishing  to  pro¬ 
duce  curved  or  plane  surfaces. 

8.  Machines  for  shaping  bodies  by  pressure,  as 
used  in  rolling  mills,  in  steam  hammers,  wire¬ 
drawing  machines,  pin  making,  coining  and 
stamping  machinery,  brick-making  machines  and 
presses  for  packing  and  compressing. 

9.  Machines  for  uniting  bodies  into  fabrics,  as 
spinning  and  weaving  machinery,  paper  making. 
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felting  and  sewing  machinery,  printing  on  paper, 
cloth  or  other  material. 

10.  Machines  for  producing  sound,  as  acoustics 
and  music. 

To  this  may  be  added  various  machines  used  in 
preparing  textile  fabrics. 


Power  and  Motion* 

All  the  features  of  applied  mechanics,  herein¬ 
after  described,  are  based  on  certain  primary  prin¬ 
ciples  or  laws,  whose  practical  application  in  the 
shop  or  factory  leads  to  all  manner  and  kinds  of 
production.  In  nature,  any  action  between  bodies 
which  changes,  or  tends  to  change  their  condi¬ 
tions  is  called  force.  Thus,  we  speak  of  the  force 
of  gravity,  the  centrifugal  force,  etc.  Natural 
force  makes  itself  clear  to  the  senses  of  man 
through  its  motion  or  movement;  and  so  we  speak 
of  the  motion  of  light,  heat,  sound,  etc.  But  when 
we  come  to  speak  of  force  in  a  commonly  applied 
sense  —  that  is,  as  force  producing  motion  or 
pressure  —  we  must  begin  to  regard  it  as  a  me¬ 
chanical  agent,  or  as  an  agent  from  which  useful 
mechanical  energy  is  derived.  In  this  sense  we 
drop  the  word  force  and  adopt  in  its  stead  the 
word  power,  which  word  at  once  strikes  the  me¬ 
chanical  ear  as  familiar,  and  he  begins  to  talk 
about  and  to  compute  the  effects  of  horse-power, 
water-power,  steam-power,  hand-power,  the  power 
applied  at  one  end  of  a  lever  to  lift  a  weight  at  the 
other  end,  etc. 

The  Mechanical  Powers. — In  mechanics,  even 
of  the  most  complicated  kind,  the  powers  em¬ 
ployed  are1,  for  the  most  part,  reduced  to  six  in 
number,  and  are  called  the  mechanical  powers. 
They  are  the  lever,  wheel  and  axle,  inclined  plane, 
screw,  wedge  and  pulley.  Strictly  speaking,  the 
wheel  and  axle  are  only  modifications  of  the  lever. 
Machines,  in  all  their  varieties,  are  only  combina¬ 
tions,  to  a  greater  or  less  extent,  of  the  elemen¬ 
tary  principles  embraced  in  these  six  mechanical 
powers. 


The  Lever. 

Definition. — In  mechanics,  a  lever  is  any  rigid 
piece  which  is  capable  of  turning  about  one  point 
or  axis,  called  its  fulcrum,  in  which  are  two  or 
more  other  points  where  forces,  or  powers,  are 
applied.  In  use,  it  transmits  and  modifies  power 
and  motion.  It  is  usually  named  as  the  first  of 
the  six  mechanical  powers,  and  is  of  three  kinds, 
according  to  the  relative  positions  of  the  power 
(P),  weight  (W)  and  fulcrum  (F): 


1.  When  the  fulcrum  (F)  is  between  the  weight 
(W)  and  the  power  (P),  as  in  the  common  steel¬ 
yard  or  ordinary  pry. 

2.  When  the  fulcrum  is  at  one  end  of  the  lever, 
with  the  weight  between  it  and  the  power,  as 


3.  When  the  fulcrum  is  at  one  end  of  the  lever, 
with  the  power  between  it  and  the  weight,  as 


F 


W 

Lever  of  the  Third  Class. 

The  General  Principle. — In  all  of  these  exam¬ 
ples  force  is  gained  in  proportion  as  the  distance 
between  the  power  and  fulcrum  exceeds  the  dis¬ 
tance  between  the  weight  and  the  fulcrum.  If 
the  distances  be  the  same,  the  power  and  weight 
will  exactly  balance.  Or,  to  put  it  the  other  way, 
when  the  power  is  only  half  the  weight,  it  must 
be  at  double  the  distance  from  the  fulcrum.  When 
the  power  is  only  one-third  of  the  weight,  it  must 
be  three  times  as  far  from  the  fulcrum;  and  so 
on.  From  which  comes  the  general  rule: 

Practical  Example. — To  find  the  distance  of  any 
given  power  from  the  fulcrum,  in  order  to  balance 
a  weight  at  a  given  distance  from  it,  multiply  the 
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weight  by  the  distance  from  the  fulcrum,  and  di¬ 
vide  the  product  by  the  power 

Example:  How  far  distant  from  the  fulcrum 
must  you  place  a  weight  of  120  lbs.  in  order  to 
balance  a  weight  of  500  lbs.  at  a  distance  of  5  feet 
from  the  fulcrum? 


Solution : 


500  X  5 


120 


2,500 
120  “ 


20£  feet. 


Rule  2. — To  find  the  power  necessary  to  be  ap¬ 
plied  at  a  given  distance  from  the  fulcrum  to  bal¬ 
ance  a  given  weight  at  a  given  distance  from  it, 
multiply  the  weight  by  the  distance  from  fulcrum, 
and  divide  the  product  by  the  distance  at  which 
the  power  is  to  be  applied. 

Example:  What  power  must  you  apply  at  a  dis¬ 
tance  of  10  feet  from  the  fulcrum  to  balance  100 
Tbs.  at  a  distance  of  2  feet  from  the  fulcrum? 


Q  ,  ,.  100  X  2  200 

Solution:  — jq —  =  -jq-  =  20  lbs. 

The  Invariable  Law. — However  much  we  may 
vary  the  form  of  the  particular  example,  the  gen¬ 
eral  principles  of  the  lever,  as  stated  above,  do  not 
vary,  and  fortunately  they  are  very  easy  to  under¬ 
stand.  Even  when  several  levers  are  combined  so 
as  to  bring  about  a  compound  action,  such  action 
can  be  treated  as  the  result  of  so  many  simple  ones 


combined.  As  already  stated,  the  common  steel¬ 
yard  is  the  most  familiar  example  of  a  lever  of 
the  first  class.  A  lemon-squeezer  or  nut-cracker 
is  a  common  illustration  of  a  lever  of  the  second 
class;  while  the  legs  and  claws  of  birds  and  the 
limbs  of  animals  afford  examples  of  levers  of  the 
third  class. 


Wheel  and  Axle* 

General  Principle. — The  wheel  and  axle,  how¬ 
ever  its  principle  may  be  modified  in  practical  me¬ 
chanics,  is  never  anything  more  nor  less  than  an 
application  of  the  lever  of  the  compound  variety. 
A  familiar  form  of  representing  this  mechanical 
power  is  thus: 


The  Wheel  and  Axle. 


Description  and  Uses. — In  this  form  the  wheel 
and  axle  is  used  for  lifting  great  weights  (W)  by 
applying  the  power  (P)  to  the  circumference  of 
the  wheel  (B),  and  attaching  the  weight  by  means 
of  a  rope  or  chain  to  the  circumference  of  the 
axle  (A),  the  principle  of  equilibrium  or  balancing 
being  precisely  the  same  as  in  the  lever,  while 
the  action  is  continuous.  E  and  F  are  side  sup¬ 
ports  and  C,  D  a  base  for  suspension.  It  is  easy 
to  perceive  how  many  forms  the  principle  of  the 
wheel  and  axle  may  take — as,  for  instance,  the 
power  in  the  above  cut  may  be  applied  at  the  end 
of  the  axle  by  means  of  a  crank;  or  it  may  be  ap¬ 
plied  at  the  circumference  by  means  of  water,  as 
in  water-wheels  of  different  kinds;  or  it  may  be 
applied  by  means  of  horses,  as  in  the  common 
wagon;  or  in  numerous  other  ways. 

The  Pulley. 

Description. — A  pulley  is  a  wheel  with  a  plain 
broad  or  a  grooved  rim,  for  transmitting  power 
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from,,  or  imparting  power  to,  the  different  parts 
of  machinery;  or  it  may  be  used  for  simply  chang¬ 
ing  the  direction  of  motion,  by  means  of  a  cord, 
belt,  rope  or  chain.  A  single  fixed  pulley  gives 
no  increase  of  power,  but  only  changes  the  direc¬ 
tion  of  motion.  Common  forms  of  the  pulley  are 
thus  represented: 

Kinds. — Pulleys  are  movable  and  fixed.  A  fixed 
pulley  revolves  on  its  own  axis  without  change  of 
place.  A  movable  pulley  rises  and  falls  with  its 
weight.  A  movable  pulley  in  its  simplest  form 
is  a  grooved  wheel,  called  a  sheave,  turning  within 
a  movable  frame,  or  block,  by  means  of  a  cord  or 
rope  attached  at  one  end  to  a  fixed  point. 

At  the  free  end  of  the  cord  the  force  or  power 
acts.  It  is  plain  that  the  power  is  doubled,  be¬ 
cause  half  the  weight  of  the  object  to  be  lifted 
is  on  the  fixed  end  of  the  cord.  While  this  is  so, 
it  is  equally  plain  that  the  power  thus  doubled 
can  lift  the  load  only  through  half  the  space  trav¬ 
eled  by  itself. 

This  is  a  beautiful  illustration  of  the  universal 
law  of  mechanics,  that  every  appliance  used  for 
the  increase  of  power  does  so  at  the  expense  of 
time;  or,  in  brief,  “What  is  gained  in  power  is 
lost  in  time.” 

Rule  and  Example. — The  principle  of  the  pul¬ 
ley  in  the  above 
simplest  form 
need  not  be  il¬ 
lustrated  b  y 
any  further  ex¬ 
ample,  but  we 
can  say  in  other 
language  that 
any  given  power 
will  balance 
double  its 
weight.  There¬ 
fore,  if  the  pow¬ 
er  be  known, 
you  multiply  it 
by  2  to  find  the 
weight  it  will 
balance;  or,  if 
the  weight  be 
known,  you  di¬ 
vide  it  by  2  to 
find  the  power 
required  to  bal¬ 
ance  it.  So,  if 
there  be  several 
pulleys,  as  in 
the  adjoining 
cut,  to  find  the 


weight  a  certain  power  will  lift,  or  rather  balance, 
you  simply  multiply  that  power  by  double  the 
number  of  pulleys  employed.  Thus,  if  the  power 
(P)  be  100  pounds,  and  the  number  of  pulleys  be 
3,  you  multiply  100  by  2  X2  X2  =  800  pounds, 
the  amount  of  weight  which  100  pounds  will  bal¬ 
ance.  When  the  weight  is  given  and  the  power 
is  asked  for,  you  divide  the  given  weight  by  twice 
the  number  of  pulleys  in  operation.  A  tackle  andj 
fall  or  block  and  tackle  is  only  several  pulleys  in; 
a  sheath. 


Inclined  Plane. 

Description. — This  is  a  plane  that  makes  any 
angle  less  than  a  right  angle  with  its  base. 


TJse  and  Rule. — As  a  mechanical  power  it  is 
used  to  produce  pressure  or  as  a  means  of  moving 
bodies.  The  rule  as  to  the  inclined  plane  is: 

As  power  (P)  is  to  weight  (W),  so  is  the  height 
of  the  plane  (T.  S.)  to  its  length  (R.  S.). 

P  :  W  :  :  T.  S.  :  R.  S. 

This  is  a  simple  proportion,  in  which,  if  any  three 
terms  be  given,  the  fourth  can  be  readily  ascer¬ 
tained.  Or,  to  state  it  this  way:  If  a  plane  be 
twice  as  long  as  its  height,  1  pound  acting  over  a 
pulley  at  P  will  balance  2  pounds  anywhere  along 
the  plane.  If  the  plane  be  three  times  the  length 
of  its  height,  1  pound  acting  at  P  will  balance  3 
pounds  anywhere  along  its  length;  and  so  on. 

The  "Wedge. 

Description.— The  wedge  is  one  of  the  six  ele¬ 
mentary  machines  called  the  mechanical  powers. 
It  is  a  piece  of  hard  material,  thick  at  one  end 
and  tapering  to  a  thin  edge  at  the  other,  used  in 
the  splitting  of  wood,  rock,  etc.,  and  in  the  raising 
of  heavy  bodies. 


Compound  Pulleys. 


FRICTION. 
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Principle.  —  The  wedge  is  nothing  more  than  a 
modified  inclined 
plane.  It  is  gener¬ 
ally  made  with  its 
base  perpendicular 
to  a  line  drawn 
from  the  edge  to 
the  middle  of  the 
base.  This  means 
that  it  is  made  of 
two  inclined  planes 
placed  base  to  base. 

The  power  is  usu¬ 
ally  applied  by  the  The  wedge, 

blow  of  a  heavy  body.  The  method  of  applying 
the  power,  and  the  peculiar  character  of  the  re¬ 
sistance  to  he  overcome,  make  it  difficult  to  give 
any  fixed  law  for  the  wedge,  but  approximately 
the  power  (blow)  is  to  the  resistance  (log)  as  the 
thickness  or  base  of  wedge  is  to  length  of  wedge 


The  Screw. 

Description  and  Uses. — The  screw  consists  of  a 
cylinder  of  wood  or  metal,  which  is  a  thread, 
square  or  Y-shaped.  It  is  a  modified  inclined 
plane.  The  power  is  generally  applied  at  the  end 
of  a  lever,  hut  it  must  be  applied  at  some  definite 
point  to  determine  the  law.  The  law  of  the  screw 
cannot  be  determined  unless  the  power  is  applied 
at  some  definite  point  on  a  lever.  Lifting  jacks, 
hay  and  cotton  presses,  screw  propellers  of  ships, 
ventilators  and  air  fans  are  familiar  examples  of 
practical  uses  to  which  the  screw  is  put,  besides 
the  constant  use  that  is  made  of  it  in  machinery 
and  wood  working. 


Further  Description. — The  screw  may  be  fur¬ 
ther  described  as  a  central  cylinder  having  a  con¬ 
tinuous  rib  or  thread  winding  around  it  spirally 
at  a  constant  inclination,  so  as  to  leave  a  continu¬ 
ous  spiral  groove  between  one  turn  and  the  next. 
As  a  mechanical  power  it  is  used  as  a  threaded 
nail  for  fastening  things  together,  hut  in  a  larger 
sense  to  produce,  when  revolved,  motion  or 
pressure  in  the  direction  of  its  axis,  by  the  sliding 
of  its  threads  in  the  grooves  of  a  reversed  screw 
adapted  to  it.  In  such  case  the  revolved  screw 


is  called  the  male  screw,  and  the  reverse  the 
female  screw  or  nut. 

Principle. — As  a  mechanical  power,  the  screw 
is  a  modification  of  the  inclined  plane;  for  if  you 
take  any  inclined  plane  or  right-angled  triangle, 
and  conceive  of  it  as  being  wrapped  around' a  cyl¬ 
inder  of  wood  or  iron,  the  hypothenuse  or  inclined 
plane  side  of  the  triangle  will  correspond  to  the 
spiral  thread  of  the  screw,  its  base  will  equal  the 
circumference  of  the  cylinder,  and  its  height  will 
he  the  pitch  of  the  thread.  Therefore,  the  same 
form  of  proportion  holds  in  the  computation  of 
power  and  weight  as  you  find  in  connection  with 
the  inclined  plane. 

Rule. — To  compute  the  power  of  the  screw 
without  lever,  multiply  the  weight  or  resistance 
to  be  sustained  by  the  pitch  of  the  threads,  and 
divide  the  product  by  the  length  of  the  plane 
which  forms  the  screw  thread. 

The  power  of  the  screw  with  lever  may  he  gen¬ 
erally  stated  that  its  power  is  to  the  resistance  in 
the  same  ratio  as  the  pitch  of  the  screw  is  to  the 
circumference  of  the  circle  through  which  the 
lever  or  handle  acts. 

Take  the  pitch  or  distance  between  the  threads, 

1  inch,  handle  of  screw,  i.  e.,  lever,  2  feet,  the  cir¬ 
cumference  of  circle  described  by  its  extremity  is 

2  X  2  X  3.1416  =  12.57  feet,  or  reduced  to  inches, 
150.84;  hence  the  ratio  of  power  to  weight  is  1 
to  150.84. 

By  exerting  a  force  of  100  pounds  at  the  end 
of  the  lever,  the  force  exerted  by  the  screw  will  he 
in  the  proportion,  as  1  is  to  150.84  so  is  100  oz. 
to  15,084.00  pounds. 


Friction. 

Nature  of  Friction. — Friction  is  of  two  kinds — 
sliding  and  rolling.  What  is  called  the  coefficient 
of  friction  is  that  fraction  of  the  pressure  which 
is  required  to  overcome  the  friction.  To  compute 
the  coefficient  of  the  friction  of  bodies,  place  them 
upon  a  horizontal  plane,  attach  a  cord,  and  lead 
it  in  a  direction  parallel  to  the  plane  over  a  pulley, 
and  suspend  from  it  a  scale  to  which  weights  are 
to  he  placed  until  the  body  moves. 

How  to  Calculate. — The  weight  that  moves  the 
body  is  the  numerator  and  the  weight  of  the  body 
moved  is  the  denominator  of  a  fraction  which  rep¬ 
resents  the  coefficient  required.  If  by  a  pressure 
of  480  pounds  the  friction  amounts  to  96  pounds, 
the  coefficient  of  friction  would  be  96  divided  by 
480,  which  is  .2  of  the  coefficient.  If  the  coeffi¬ 
cient  of  friction  of  a  wagon  over  a  sandy  road 
were  .2,  and  the  load  9,000  pounds,  the  power 


1412 


THE  PRIMARY  MECHANICAL  POWERS. 


required  to  draw  it  would  be  9,000  multiplied  by 
.2 — namely,  1,800  pounds. 

Hydrostatics. 

Law  of  Hydrostatics. — The  law  of  hydrostatics 
is  that  pressure  exerted  anywhere  upon  a  mass  of 
liquid  transmitted  undiminished  in  all  direc¬ 
tions  acts  with  equal  force  on  all  equal  surfaces 
and  in  a  direction  at  right  angles  to  those  sur¬ 
faces. 

The  pressure  of  the  liquid  upon  the  bottom  of 
a  vessel  depends  solely  upon  the  area  of  the  base 
of  the  vessel  and  the  distance  from  the  surface 
of  the  liquid. 

Simple  Rules  of  Calculation. — To  find  the  press¬ 
ure  of  the  liquid  upon  the  bottom  of  any  vessel, 
multiply  the  area  of  the  base  by  the  depth  of  the 
liquid,  and  this  result,  in  cubic  feet,  by  the  weight 
of  a  cubic  foot  of  the  liquid. 

Hydrostatic  Press. — A  hydrostatic  press  is  a 
pump  with  a  small  plunger,  which  forces  the  water 
into  a  cylinder,  thus  driving  upward  the  large 
plunger  which  performs  the  required  work.  The 
principle  is  that  any  quantity  of  water,  however 
small,  may  be  made  to  counterbalance  any  weight, 
however  great. 


Hydrostatic  Press. 


To  illustrate,  take  two  cylinders  of  different 
diameters,  connected  by  a  tube  having  pistons 
whose  areas  are  as  20  to  1.  Let  a  weight  of  say 
5  pounds  be  placed  upon  the  smaller  piston.  This 
pressure  will  be  conveyed  to  the  larger  piston 
with  a  force  equal  to  twenty  times  that  demanded 
on  the  small  piston,  or  twenty  times  5  =  100 
pounds. 


The  theoretical  velocity  a  liquid  acquires  in 
issuing  from  an  aperture  is  found  by  multiplying 
the  “head”  or  depth  of  the  aperture  below  the 
surface  by  64.4  and  extracting  the  square  root. 

To  find  the  pressure  of  a  liquid  upon  the  side  of 
a  vessel,  multiply  the  area  of  the  side  by  one-half 
its  whole  depth  below  the  surface,  and  the  product 
by  the  weight  of  a  cubic  foot  of  the  liquid. 

Hydraulics. 

Law  of  Hydraulics. — The  velocity  of  a  liquid 
from  an  aperture  inside  of  a  vessel,  of  whatever 
shape,  is  equal  to  that  which  a  body  would  require 
falling  freely  through  a  space  equal  to  the  depth 
at  the  middle  of  the  aperture  below  the  surface  of 
the  liquid. 

Rules  for  Calculating. — To  find  the  head,  the 
velocity  being  given,  square  the  velocity  and  di¬ 
vide  by  64.4. 

To  find  the  volume  discharged  by  drains, 
sluices,  brooks  and  rivers  of  a  given  dimension  in 
a  given  time,  multiply  the  velocity  of  the  current 
per  second,  in  feet,  by  the  area  of  the  cross  section 
of  the  current  square  feet,  and  the  result  will  be 
the  number  of  cubic  feet  discharged  per  second, 
which  any  mechanic  with  ordinary  common-school 
education  can  readily  solve. 

If  a  vessel  full  of  water  be  allowed  to  discharge 
itself,  the  quantity  issuing  from  an  aperture  in 
any  given  time  will  be  just  half  the  amount  which 
would  be  discharged  in  the  same  time  if  the  vessel 
were  kept  full.  Allowance  must  be  made  for  fric¬ 
tion  in  all  cases. 

Rules  for  Discharge  from  Reservoirs. — The  dis¬ 
charges  of  fluids,  in  equal  times,  from  the  same 
apertures,  from  the  same  head,  are  nearly  as  the 
areas  of  the  apertures. 

The  discharges  of  fluids,  in  equal  times,  by  the 
same  apertures,  under  different  heads,  are  as  the 
square  root  of  the  corresponding  heights  of  the 
surface  of  the  fluid  above  the  apertures. 

Facts  Proven. — The  discharge  by  a  vertical  tube 
is  greater  as  its  length  is  greater. 

The  discharge  by  an  inclined  pipe  is  greater 
than  from  a  horizontal  pipe. 

The  discharge  of  a  fluid  is  inversely  as  the 
square  root  of  its  density. 

The  velocity  of  efflux  or  discharge  increases  as 
the  square  root  of  the  pressure  on  the  surface  of  a 
fluid. 

These  rules  at  first  sight  may  appear  difficult 
of  application,  but  a  little  effort  will  show  their 
practical  use. 


PNEUMATICS. 
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Water  Wheels. 

Kinds  of  Wheels. — Water  wheels  are  of  four 
kinds — the  undershot,  the  overshot,  the  breast 
wheels  and  the  turbine  wheels. 

Rule  for  Computing. — To  compute  the  power 
of  an  overshot  wheel,  multiply  the  weight  of  water 
in  pounds  discharged  upon  the  wheel  in  one  min¬ 
ute  by  the  height  or  distance  in  feet  from  the 
center  of  the  opening  in  the  gate  to  the  surface 
of  the  tail  race,  and  divide  the  product  by  33,000, 
which  is  one  horse-power,  and  multiply  the  quo¬ 
tient  by  the  assumed  or  determined  ratio  of  the 
effect  to  power,  which  is  usually  .75;  or,  for  gen¬ 
eral  purposes,  divide  the  product  by  50,000,  and 
the  quotient  is  the  horse-power. 


To  compute  the  power  of  an  undershot  wheel, 
use  93,750  instead  of  50,000,  and  .4  instead  of  .75. 

Breast  Wheel. — The  mechanical  effect  of  water 
is  the  product  of  its  weight  multiplied  by  the 
height  of  its  fall.  For  instance,  where  the  volume 
of  water  discharged  upon  an  overshot  wheel  is 
600  cubic  feet  per  minute  and  the  height  of  the 
fall  is  20  feet,  the  point  of  the  problem  is  to  mul¬ 
tiply  600  X  20  X  62.5,  and  divide  by  33,000,  which 
gives  22.73.  Multiply  this  by  .75,  the  assumed 
ratio  of  effective  power,  and  we  have  as  a  result 
17  horse-power. 

Turbine  Wheels. — The  turbine  is  the  most  pow¬ 
erful  and  economical  of  all  wheels,  and  acts  hori¬ 
zontally.  In  high-pressure  turbines  the  reservoir 
is  closed  at  the  top  and  the  water  is  admitted  at 
the  sides.  In  low-pressure  the  water  flows  into  the 
reservoir,  which  is  open.  The  formula  for  com¬ 
puting  the  horse-power  of  a  turbine  is  expressed: 

.0425  D2h|/h  =  p. 


Example. — The  diameter  of  a  turbine  is  8.3  feet, 
the  fall  of  water  16  feet.  What  is  the  power? 

Rule. — Multiply  the  square  of  the  diameter 
(8.3)  by  .0425,  multiply  the  product  by  the  fall  of 
water  (16),  and  multiply  this  product  by  the 
square  root  of  16  (which  is  4).  The  product  gives 
the  horse-power. 

Solution.— 8.3  X  8.3  =  68.89  X.0425  =  2.927825 
X  16  =  46.8452  X  4  =  187.38,  the  horse-power. 

Pneumatics. 

The  Law  of  Gases. — The  science  of  pneumatics 
treats  of  the  properties  of  air  and  other  gases,  and 
of  their  motion  and  pressure.  All  gases  are  sub¬ 
ject  to  the  same  laws.  The  law  of  compressibility 
of  gases  is  that  the  volume  of  a  given  quantity  of 
air,  the  temperature  remaining  the  same,  is  in¬ 
versely  as  the  pressure  upon  it;  that  for  a  con¬ 
stant  temperature  the  density  and  elasticity  of 
air  is  directly  as  the  pressure  it  sustained. 

Example. — Thus,  if  a  given  volume  of  air  occu¬ 
pies,  respectively,  the  spaces,  1,  •£,  rfo,  the 

density  and  elasticity  will  be  1,  2,  4,  8,  100. 

Law  of  Absorption. — 
The  law  of  absorption 
for  the  same  gas, 
the  same  liquids  and 
the  same  temperature, 
the  weight  of  gas  ab¬ 
sorbed  is  proportional 
to  its  pressure;  second, 
the  quantity  of  gas 
which  a  liquid  can  dis¬ 
solve  is  independent 
of  the  nature  and 
quantity  of  other  gases 
which  it  may  already 
hold  in  solution. 

As  an  illustration  of 
the  action  of  the  laws 
of  pneumatics,  a  suc¬ 
tion  pump  is  shown. 
In  A  is  the  base  of  a 
piston  filled  with  wa¬ 
ter,  to  which  force  is 
Force  Pump.  applied.  B  is  a  valve 

opening  into  space  C,  and  column  D  shows  the 
height  to  which  the  water  is  raised  under  atmos¬ 
pheric  pressure,  in  obedience  to  the  force  exerted. 

Acoustics. 

What  is  Sound? — Acoustics  treat  of  the  prop¬ 
erties  and  laws  of  sound.  Sound  is  the  vibration 
of  molecules  of  an  elastic  body  when  disturbed  by 
any  outside  force. 


1414 


THE  PRIMARY  MECHANICAL  POWERS. 


Laws  of  Acoustics.— The  intensity  of  sound  will 
be  inversely  as  the  square  of  the  distance  of  the 
ear  from  the  vibration  of  the  body. 

The  intensity  will  be  increased  as  the  amplitude 
of  the  waves  is  increased. 

The  intensity  is  in  proportion  to  the  density  of 
the  medium  immediately  surrounding  the  reso¬ 
nant  body. 

Intensity  is  modified  by  the  condition  of  the 
atmosphere  and  by  the  direction  of  the  wind. 

The  velocity  of  sound  is  dependent  upon  the 
temperature  of  the  medium,  and  increases  13 
inches  for  each  degree  above,  and  decreases  13 
inches  for  each  degree  below  G2  degrees  Fahr. 

At  62  degrees  Fahr.  the  velocity  of  the  sound 
is  1,120  feet  per  second. 

The  greater  the  elasticity  of  a  medium,  the 
greater  will  be  the  velocity  of  sound. 

These  general  principles  are  readily  applicable. 

Vibration  of  Strings. 

Law  of  Vibration.— Vibration  of  strings  may  be 
lengthwise  or  sidewise.  The  laws  relate  to  the 
number  of  vibrations  in  a  second,  which  is  in¬ 
versely  proportional  to  their  length;  i.  e.,  a  string 
•J  foot  long  makes  double  the  number  of  vibra¬ 
tions  of  one  a  foot  long,  and  a  string  \  foot  long 
four  times  the  number,  and  so  on. 

Second  Law.— A  second  law  is,  the  number  of 
vibrations  in  a  second  is  inversely  as  the  diameter 
of  the  string;  i.  e.,  if  one  string  be  twice  the  diam¬ 
eter  of  another,  it  will  vibrate  half  as  many  times. 
Another  law  is,  the  number  of  vibrations  in  a 
second  is  directly  as  the  square  root  of  the  stretch¬ 
ing  weight  of  the  tension.  That  is,  if  a  string 
produces  a  number  of  vibrations  when  stretched 
by  a  weight  of  1  pound,  it  will  require  a  stretch¬ 
ing  weight  of  4  pounds  to  make  double  the  num¬ 
ber  of  vibrations. 

The  Bridge. — All  parts  of  a  string  tend  to  vi¬ 
brate  in  the  same  time.  If  a  bridge  is  placed 
under  the  vibrating  string,  h  i  0T  i  distance 
from  the  end,  the  remaining  portion  of  the  string 
will  divide  itself,  in  vibrating,  into  thirds,  fourths 
and  eighths,  as  shown  in  the  following  figures. 
The  letters  show  the  divisions  of  vibration. 


Vibration  in  Fourths. 


Wind  Instruments. — In  wind  instruments  mu¬ 
sical  sounds  are  produced  by  the  vibration  of  air 
confined  within  tubes.  Where  tubes  are  of  equal 
diameter  the  pitch  varies  as  the  length  of  the 
vibrating  column.  Notes  of  different  pitch  are 
produced  in  the  same  instrument  by  joining  tubes 
of  different  lengths  and  diameters,  as  in  the  organ. 
In  reed  pipes  a  simple  elastic  tongue  sets  the  air 
in  motion,  and  the  tube  is  used  to  improve  the 
quality  and  increase  the  volume  of  sound.  The 
human  organ  of  sound  consists  of  a  pipe,  called 
the  windpipe,  and  of  the  larynx  and  glottis.  The 
vibration  of  the  edges  of  these  membranes  caused 
by  the  passage  of  air,  is  like  the  vibration  of  reeds 
in  pipes,  and  the  sound  thus  produced  is  modified 
by  the  shape  of  the  mouth  and  the  action  of  the 
tongue  and  lips, 

Laws  of  Heat  or  Pyrommics. 

Sources  of  Heat. — Pyronimics  relates  to  the 
laws  of  heat.  The  sources  of  heat  are  the  sun, 
chemical  action,  electricity  and  mechanical  action. 
Heat  waves  are  as  eternal  as  matter  itself.  Heat 
is  simply  universal  motion  or  force,  and  is  a  con¬ 
comitant  of  matter,  and  is  a  manifestation  of  mo¬ 
tion  in  matter.  Sound,  light,  heat,  electricity, 
magnetism  and  chemical  affinity  are  simply  mani¬ 
festations  of  motion,  and  each  has  its  peculiar 
form  of  wave  or  undulation,  and  may  be  trans¬ 
formed  into  the  other  or  directed  so  as  to  produce 
both.  Fire  is  a  union  of  undulations  of  heat  and 
light. 

Diffusion  of  Heat. — Heat  is  transmitted  in  three 
ways  —  by  conduction,  convexion  and  radiation. 
Different  substances  have  different  conductility. 
Taking  silver  as  100,  copper  has  73.6;  gold,  52.2; 
iron,  11.9;  steel,  11.6;  lead,  8.5;  platinum,  8.4. 
Taking  the  conductility  of  lead  as  100,  lath  and 
plaster  is  represented  by  26;  asphaltum,  45;  brick, 
6;  hair  and  lime,  109;  pine  wood,  28;  plaster,  19; 
stone,  75.  There  are  a  number  of  laws  connected 
with  the  diffusion  and  reflection  of  heat  which  are 
too  intricate  for  ordinary  application,  but  they 
may  be  briefly  stated  as  follows:  That  radiation 
proceeds  in  all  directions  from  a  heated  body;  the 
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intensity  is  proportional  to  the  temperature  of  the 
source,  and  inversely  as  the  square  of  the  distance 
from  the  source;  that  is  to  say,  taking  the  sur¬ 
face  of  a  sphere  2  feet  in  diameter,  which  is  four 
times  that  of  a  sphere  1  foot  in  diameter,  the  heat 
furnished  a  given  space  in  a  small  sphere  would 
have  to  be  diffused  over  four  times  that  space  in 
the  large  sphere,  hence  could  have  only  one-fourth 
„  intensity. 

Reflecting  Powers  of  Bodies. — Taking  polished 
brass  as  the  unit  of  reflecting  power,  silver  is  rep¬ 
resented  by  90;  polished  tin  by  80;  steel,  70;  lead, 
60;  India  ink,  13;  glass,  10;  lampblack,  0.  ' 

Water  increases  in  bulk  1/22  when  its  temper¬ 
ature  is  raised  from  32  degrees  to  212  degrees 
Fahr.  The  greatest  density  of  water  is  at  39.2 
degrees  Fahr.  It  expands  until  it  reaches  32 
degrees. 

Points  of  Fusion  of  Various  Bodies. — Ice  melts 
at  32  degrees;  lard,  95;  pitch,  91;  tallow,  97;  tin, 
421;  zinc,  740;  saltpetre,  600;  steel,  2,500;  lead, 
594;  cast  iron,  2,100;  wrought  cast  iron,  2,980; 
gold,  2,590;  glass,  2,377;  brass,  1,900. 

Boiling  Point  of  Various  Substances. — Water 
boils  at  212  degrees;  linseed  oil,  640;  sulphur, 

.  570;  phosphdrus,  554;  oil  of  turpentine,  304;  rec¬ 
tified  petroleum,  316;  sulphuric  acid  of  the  spe¬ 
cific  gravity  of  1,848,  600;  common  salt,  226; 
nitric  acid,  210;  petroleum,  306;  mercury,  662; 
coal  tar,  325. 

Mixture  of  Gases  and  Vapors. — The  laws  of  mix¬ 
ture  of  gases  and  vapors  are  that  the  tension  and 
quantity  of  vapor  which  saturate  a  space  are  the 
same  for  the  same  temperature,  whether  this 
space  contains  a  gas  or  is  a  vacuum. 

The  tension  of  the  mixture  of  a  gas  and  a  vapor 
is  equal  to  the  sum  of  the  tensions  which  each 
would  possess  if  occupying  the  same  space  alone. 

Diffusion  of  Heat. 

The  diffusion  of  heat  embodies  a  number  of 
mechanical  devices  and  adaptations  which  has 
built  up  one  of  the  most  important  industries, 
having  for  its  basis  stoves  and  the  methods  of 
conveyance  of  heat  from  central  sources. 

Regarding  slate  as  100  in  the  conduction  of 
heat,  plaster  is  represented  by  19;  asphalt,  45; 
brick,  6;  pine  wood,  28;  stone,  75. 

The  practical  point  in  the  diffusion  of  heat  is 
its  varying  intensity  from  its  origin.  This  diffu¬ 
sion  is  ascertained  by  a  very  simple  law,  which  is 
that  intensity  is  proportional  to  the  temperature 
of  the  source — a  most  self-evident  proposition — 
and,  secondly,  that  intensity  is  inversely  as  the 
square  of  the  distance  from  the  source,  as  the 


accompanying  diagram  shows  in  the  two  circles 


niustration  of  Diffusion  of  Heat. 


between  two  diverging  lines.  S  is  the  source  of 
light.  A  is  one  foot  or  one  yard  distant,  and  shows 
the  intensity  in  the  square  in  the  circle  opposite. 
B  is  two  feet  or  yards  distant  from  the  source, 
and  is  found  by  multiplying  2  by  2  =  4,  as  is 
proven  by  the  four  small  squares  in  the  larger 
circle  opposite  B. 

There  is  another  simple  fact  and  rule  in  nature, 
viz.,  that  the  angle  of  reflection  is  always  equal 
to  the  angle  of  incidence,  which  is  illustrated  in 
the  accompanying  cut. 

Place  a  ball  (A)  in  the  focus  of  a  concave  mir¬ 
ror  (M),  and  a  small  quantity  of  an  explosive  (B) 
in  the  focus  of  mirror  (N). 


Illustration  of  Reflection  of  Heat. 


The  rays  are  reflected  in  straight  lines  from  A 
to  the  concave  surface  of  the  mirror  N,  and  are 
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reflected  to  the  explosive  at  B  by  the  indicated 
lines,  causing  ignition. 

Dark-colored  substances  absorb  heat  best; 
light-colored  substances  reflect  heat  best.  Wool, 
being  the  poorest  conductor,  serves  well  as  cloth¬ 
ing;  linen,  being  a  good  conductor,  is  less  com¬ 
fortable.  Lampblack  is  the  best  known  radiator. 

Water  forms  an  exception  to  the  law  of  contrac¬ 
tion  of  liquids.  It  contracts  and  increases  in  den¬ 
sity  to  39.2  degrees  Fahr.,  then  expands  until.  32 
degrees  is  reached,  which  is  a  beneficent  provision 
of  nature,  as  otherwise  the  rivers  would  be  frozen 
solid  by  the  sinking  of  ice  as  formed. 


The  Steam  Engine* 

The  Giant  of  Civilization.— The  steam  engine 
is  the  most  wonderful  mechanical  agency  in  mod¬ 
ern  civilization,  though  its  supremacy  is  being 
threatened  by  the  only  partially  developed  powers 
of  electricity.  To  undertake  to  summarize  all  the 
powers  and  methods  of  the  action  of  the  steam 
engine  would  require  the  space  of  a  large  volume. 
That  with  which  most  mechanics  are  directly 
concerned  is  what  the  steam  engine  will  do — i.  e., 
its  horse-power. 

Horse-Power  of  Engines. — Horse-power  is  ar¬ 
rived  at  in  the  following  way:  Let  HP  represent 
horse-power;  P,  mean  pressure  of  steam  on  piston- 
head  in  pounds  per  square  inch;  L,  length  of 
stroke  in  feet;  A,  area  of  piston-head  in  square 
inches;  H,  number  of  strokes  (twice  the  number 
of  revolutions  of  the  crank)  per  minute.  We  have 
this  formula: 

PXLXAXN 

33,000 


The  above  factors  being  ascertained,  the  solution 
is  a  simple  matter.  In  a  given  cylinder  the  mean 
pressure  (P)  of  steam  on  piston-head  is  100 
pounds;  length  of  stroke  (L)  2  feet;  area  of 
piston-head  (A)  in  square  inches  201+;  number 
of  strokes  (H),  80  (twice  the  number  of  revolu¬ 
tions  of  the  crank  per  minute);  hence, 


100  X  2  X  201  X  80 
33,000 


=  97  HP,  prox. 


The  area  (A)  is  arrived  at  by  squaring  the 
radius  of  the  cylinder,  8  X  8  =  64,  and  multiply¬ 
ing  by  the  times  the  circumference  is  greater  than 
the  diameter  of  cylinder,  viz.,  3.1416,  i.  e.,  64  X 
3.1416  =  201  +. 

Again,  in  a  given  cylinder  length  of  stroke  is 
4  feet;  diameter  of  cylinder  32  inches;  pressure 
40  pounds;  number  of  strokes  40  per  minute. 


Solution:  Pressure,  40,  by  length  of  stroke,  4 
feet,  by  area  of  cylinder,  804.25,  by  the  number 
of  strokes,  40,  equals 

40  X  4  X  804.25  X  40  =  156  HP,  prox. 

Connecting-Rod  and  Cranks. — The  connecting- 
rod  of  a  steam  engine  is  usually  made  from  4  to  8 
times  the  length  of  the  crank — i.  e.,  2  to  4  times 
the  length  of  the  stroke  of  the  steam  cylinder. 

Crank-shafts  are  subject  to  three  stresses:  one 
at  "the  beginning  of  stroke,  one  at  middle,  and 
when  a  fly-wheel  or  paddle-wheel  is  attached,  the 
shaft  is  deflected  by  the  weight.  Shafts  are  sub¬ 
mitted  to  combined  torsion  and  flexure,  which 
have  to  be  reckoned  with. 

The  Steam  Chest. — The  dimensions  of  the  steam 
chest  usually  consist  of  the  two  ends  and  two 
sides  of  a  cast  iron  box,  resting  upon  the  rim  sur¬ 
rounding  the  valve  face,  upon  which  a  flat  cover 
is  placed,  firmly  secured  to  the  steam  cylinder. 
The  sides  and  cover  are  of  the  same  material  and 
thickness  as  the  cylinder  walls. 

Ho  rule  can.  be  given  for  the  thickness  of  the 
piston-head  under  all  circumstances.  The  piston- 
rod  is  usually  made  of  best  steel;  one  end  is  fas¬ 
tened  at  the  piston-head  and  the  other  keyed  to 
the  cross-head,  and  must  have  sufficient  rigidity 
not  to  bend  in  the  slightest  degree  while  in  ac¬ 
tion.  In  order  not  to  weaken  the  piston-rod 
where  it  enters  the  piston-head,  it  is  customary  to 
thicken  the  rod. 

The  crank-pin  is  one  of  the  most  troublesome' 
parts  of  the  steam  engine,  and  it  is  necessary  to 
proportion  it  properly  so  as  to  prevent  heating. 
The  diameters  are  usually  equal  to  their  length. 
Various  tables  are  worked  out  to  guide  the  engi¬ 
neer  in  his  calculations. 

Reciprocating  Parts. — The  reciprocating  parts 
of  an  engine  are  the  piston-head,  piston-rod  and 
connecting-rod;  and  in  a  vertical  engine,  the  work¬ 
ing  beam,  if  one  is  used.  Keys  are  used  to  pre¬ 
vent  the  crank  from  slipping  on  the  shaft.  The 
best  position  is  in  line  with  and  between  the 
centers  of  the  eye  and  the  hub  of  the  crank. 
The  first  requisite  of  the  crank-shaft  is  rigidity. 
Shafts  are  subject  to  stress  in  flexure  only,  either 
when  at  rest  or  at  the  dead  points,  when  no 
fly-wheel  is  used.  For  the  purpose  of  obtaining 
greater  regularity  of  revolution  of  the  crank¬ 
shaft,  as.  well  as  to  enable  the  engine  to  start 
in  any  position,  two  cranks  at  right  angles  are 
frequently  used.  Triple  cranks  120  degrees  apart 
are  sometimes  used  to  attain  still  greater  regu¬ 
larity  of  motion.  Increasing  the  speed  of  the 
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rim  of  a  fly-wheel,  or,  what  is  the  same  thing, 
increasing  its  diameter  and  number  of  revolu¬ 
tions,  one  or  both,  is  productive  of  economy  in 
weight. 

Foundation  Work. — In  the  foundation  and 
framework  of  engines  every  precaution  must  be 
taken  to  obtain  rigidity  and  immovability.  Too 
much  stress  cannot  be  laid  on  this  point.  A  high 
speed  is  attended  with  the  disadvantage  of  rapid 
wear.  The  points  of  a  good  engine  are  these:  con¬ 
centration  of  power,  economy  of  steam,  regular¬ 
ity  of  speed,  simplicity  of  design  and  durability  of 
construction.  Wherever  steam  economy  is  the 
first  consideration,  four-port  cylinders  are  used, 
and  every  possible  means  taken  to  prevent  iron 
surfaces  from  being  alternately  exposed  to  higher 
and  lower  temperatures  of  steam.  The  jet  con¬ 
denser  is  the  cheapest  and  most  efficient,  and 
should  be  used  where  the  quality  of  water  will 
permit.  The  surface  condenser  should  only  be 
used  where  it  is  necessary  to  separate  the  con¬ 
densing  water  from  the  boiler  feed  water. 

What  is  Here  Shown. — It  is  not  to  be  supposed 
that  a  description  of  all  the  functions  and  actions 
of  the  steam  engine  is  herein  presented.  It  is  in¬ 
tended  to  indicate  in  a  general  way  some  of  the 
more  important  parts  and  their  relation  to  each 
other.  The  generation  of  steam  and  its  passage 
to  the  cylinders  in  the  performance  of  work,  is 
outwardly  a  simple  action,  but  the  manner  in 
which  this  work  is  most  efficiently  and  economi¬ 
cally  done  in  the  modern  steam  engine  is  the 
result  of  effort  of  a  vast  number  of  enthusiastic 
and  expert  mechanics  and  inventors. 

Optics. 

Theory  of  Light. — Optics  treat  of  light  and 
vision.  The  established  theory  is  that  light  is 
only  a  kind  of  motion  in  matter  not  well  under¬ 
stood.  Light  differs  from  heat  only  in  the  length 
or  form  and  rapidity  of  material  vibrations.  Like 
heat  waves,  light  passes  without  interference 
through  some  substances,  but  is  diffracted,  re¬ 
fracted,  reflected  or  neutralized  in  others. 

Lenses. — Lenses  are  of  six  kinds,  viz.:  double 
convex,  plano-convex,  concavo-convex,  double  con¬ 
cave,  plano-concave  and  diverging  concavo-con¬ 
vex.  The  first  three  thicken  at  the  center  to 
converge  the  rays;  the  other  three  thin  at  the 
center  to  cause  a  diverging  of  the  rays.  Convex 
lenses  are  called  magnifying  glasses  or  micro¬ 
scopes.  Concave  lenses  remedy  short-sightedness 


because  of  too  great  convexity  of  the  lens  of  the 
eye;  convex  lenses  correct  defects  of  the  eye  due 
to  the  flattening  of  the  lens  of  the  eye. 

Two  Fundamental  Laws. — The  two  fundamen¬ 
tal  laws  in  optics  are,  the  law  of  direction,  which 
gives  the  position  of  all  points  in  space  and  ex¬ 
plains  the  anomaly  of  erect  vision  ..with  inverted 
retinal  images;  the  other,  the  law  of  correspond¬ 
ing  points,  the  second  anomaly  of  vision,  viz.,  sin¬ 
gle  vision  with  two  retinal  images. 

Adjustments. — There  are  two  adjustments  of 
the  eye  in  every  voluntary  act  of  sight — focal  and 
axial.  The  perception  of  objects  is  the  result  of 
the  combination  of  two  similar  images. 

Velocity  of  Light. — The  velocity  of  light  is 
186,000  miles  per  second.  The  law  of  intensity 
of  light  is:  at  any  given  distance  it  is  inversely  as 
the  square  of  its  distance  from  the  source  of  light. 

Images. — The  representation  of  any  object  re¬ 
sulting  from  the  reflecting  rays  of  light  is  an 
image.  Any  image  in  a  mirror  will  be  as  far  be¬ 
hind  the  mirror  as  the  object  is  in  front,  and  in 
an  inverted  position,  because  the  light  from  the 
parts  of  the  object  which  are  farthest  from  the 
glass  make  a  greater  angle  with  the  plane  of  the 
glass  and  a  less  angle  with  its  normal.  This 
principle  is  herewith  illustrated,  in  which  the 
candle  appears  inverted. 


Mirrors  are  concave  or  convex.  Concave  mir¬ 
rors  are  sometimes  called  burning  mirrors,  since, 
if  large,  they  reflect  sufficient  heat  to  the  focus  to 
set  on  fire  combustible  material.  If  a  luminous 
body  be  placed  at  the  center  of  curvature  of  a 
concave  mirror,  the  rays  will  be  reflected  directly 
back  to  the  point  of  emission,  because  they  all 
strike  the  mirror  perpendicularly.  When  the 
luminous  body  is  placed  beyond  the  center  of 
curvature,  the  rays  will  converge  to  a  point  be¬ 
tween  the  principal  focus  and  the  center,  as  shown 
on  next  page. 
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Light  between  Curvature  and  Focus. 


In  this  illustration  the  light  by  being  placed  at 
S,  beyond  the  center  of  curvature,  converges  to 
the  point  S' between  the  source  and  the  reflect¬ 
ing  surface.  The  degree  of  convergence  is  de¬ 
termined  by  the  nearness  or  remoteness  of  the 
light. 

Strength  of  Materials. 

In  dealing  with  the  strength  of  materials  we 
have  to  consider  the  various  properties,  among 
which  may  be  mentioned  malleability,  ductility, 
elasticity,  tenacity,  hardness  and  brittleness. 

Hardness  of  Woods. — Shellbark  hickory  is  the 
hardest  wood  among  our  forest  trees,  which  may 
be  called,  for  purposes  of  comparison,  100;  next 
comes  white  oak,  84;  white  ash,  77;  white  hazel, 
72;  apple,  70;  red  oak,  69;  white  beech,  65;  black 
walnut,  65;  black  birch,  62;  rock  maple,  56;  white 
elm,  58;  chestnut,  52;  yellow  poplar,  51;  butter¬ 
nut,  43;  white  pine,  30. 

Other  dualities. — We  have  also  to  do  with  such 
qualities  as  red  shortness,  which  means  that  the 
steel  is  brittle  when  hot,  due  to  sulphur;  cold 
shortness,  due  to  brittleness  when  cold,  due  to 
phosphorus;  blistered  steel,  due  to  hammering; 
shear  steel,  made  by  holding  up,  heating  and  weld¬ 
ing;  and  cast  steel,  made  in  molds. 

Other  considerations  to  be  kept  in  mind  are 
ultimate  strength,  which  is  a  load  necessary  to 
produce  fractures;  proof  of  strength,  the  greatest 
safe  load;  dead  load,  one  that  is  gradually  put 
on;  live  load,  one  suddenly  put  on  and  accompa¬ 
nied  by  vibrations. 

Modulus  of  Elasticity. — Many  practical  men  are 
discouraged  when  they  read  the  term  modulus  of 
elasticity,  so  frequently  used  in  speaking  of  the 
strength  of  material.  As  it  is  very  important  to 
understand  it,  we  will  make  it  easily  compre¬ 
hended.  It  simply  means  the  amount  of  weight 
in  pounds,  applied  to  the  end  of  a  bar,  which 


would  elongate  it  to  the  extent  of  its  own  length, 
provided  the  bar  were  perfectly  elastic. 

To  Compute  Modulus. — To  compute  the  weight 
of  a  modulus  of  elasticity  of  a  substance,  the  rule 
is,  as  the  amount  of  the  extension  or  compression 
of  the  length  of  a  given  substance  is  to  its  length 
in  inches,  so  is  the  force  or  weight  in  pounds  that 
produced  such  change,  to  the  modulus  of  its 
elasticity  in  pounds; 

Example. — Take  an  example.  If  a  bar  of  iron 
1  inch  square  and  10  feet  long  be  increased  in 
length  .006  of  an  inch  by  a  weight  of  1,000 
pounds,  what  would  be  its  modulus  of  elasticity  ? 

Solution. — Multiply  the  length  in  inches  (120) 
by  weight  (1,000  pounds),  and  divide  by  .006,  the 
quotient  giving  20,000,000  pounds,  or  the  modu¬ 
lus  of  elasticity. 

To  compute  the  height  in  feet  of  a  modulus  of 
elasticity,  divide  the  weight  of  the  modulus  in 
pounds  by  the  weight  of  12  cubic  inches  of  the 
material. 

Practical  Use  of  Modulus  of  Elasticity. — The 

strength  and  value  of  material  is  determined  by 
and  referred  to  its  modulus  of  elasticity,  therefore 
its  importance.  For  instance,  the  modulus  of 
elasticity  of  cast  iron  is  17,968,500,  as  determined 
by  numerous  tests;  wrought  iron,  25,820,000;  wire, 
28,230,500;  cast  copper,  18,240,000;  oak,  1,710,- 
000;  white  pine,  1,830,000. 

Crushing  Strength. — The  crushing  strength  of 
cast  iron  ranges  from  112,000  pounds  per  square 
inch  to  175,000  pounds;  machine  brick,  from  6,000 
to  14,000  pounds;  common  brick,  from  800  to 
4,000  pounds;  masonry,  from  500  to  800  pounds; 
glass,  30,000  pounds;  Italian  marble,  12,000; 
American,  8,000. 

Crushing  Strength  of  Woods. — In  woods  the  av¬ 
erage  crushing  strength  is:  ash,.  6,000  to  9,000 
pounds;  cedar,  about  6,000  pounds;  locust,  9,000; 
maple,  8,000;  pitch  pine,  9,000;  white  pine,  5,775; 
yellow  pine,  8,200;  walnut,  6,645;  white  hickory, 
8,925;  white  oak,  6,000;  spruce,  5,950. 

The  crushing  strength  of  brass  is  about  165,000 
pounds;  copper,  117,000;  steel,  295,000;  lead, 
7,730;  limestone,  2,000  to  7,000;  granite,  6,000  to 
10,000;  sandstone,  2,800  to  20,000. 

Special  Tests  the  Only  Safe  Rule. — In  the  limi¬ 
tations  of  this  article  it  is  impossible  to  more  than 
indicate  general  principles  of  construction  and 
resisting  and  crushing  strengths.  This  general 
law  or  rule  can  be  laid  down:  When  it  is  desired 
to  ascertain  the  dimensions  and  form  of  a  girder 
or  beam,  when  fixed  at  one  end  and  loaded  at  the 
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other,  we  must  have  regard  to  the  product  of  the 
length,  breadth,  and  square  of  the  depth.  Crush¬ 
ing  strength  is  proportional  to  the  area  of  section 
and  inversely  as  the  height.  The  value  of  all 
rules  and  tables,  however,  is  largely  uncertain, 
by  reason  of  the  unknown  nature  of  materials 
used;  therefore  it  has  become  customary  in  mod¬ 
ern  construction  to  apply  specific  tests  to  material 
used,  or,  in  the  case  of  iron  and  steel,  to  so  control 
its  manufacture  that  certain  definite  results  can 
always  be  relied  upon  by  builders  and  engineers. 

Testing  Machinery.— Testing  machines  and  test¬ 
ing  apparatus,  therefore,  have  come  into  very  gen¬ 
eral  use.  Mechanical  engineering  has  developed 
to  a  high  degree  of  not  only  theoretical,  but  prac¬ 
tical  utility,  and  all  equipment  of  machinery  and 
all  material  of  construction  are  wisely  passed  upon 
by  skillful  engineers,  who  are  quick  to  detect 
weakness  and  to  determine  the  safe  wprking  ca¬ 
pacity  and  endurance  of  all  machinery  and  appli¬ 
ances  and  all  material  used  in  construction. 

Torsional  or  Twisting  Strength. — Hollow  cylin¬ 
ders  or  shafts  have  greater  torsional  strength  than 
solid  ones  containing  the  same  volume  of  material. 

The  torsional  strength  of  bars  of  like  diameter 
is  inversely  as  their  length. 

While  these  rules  are  correct,  it  is  impossible 
to  give  definite  rules  for  the  torsional  strength 
of  materials  which  vary  in  size  on  account  of  the 
variations  in  the  quality  of  castings. 

Shafts. — Shafts  of  equal  length  have  lateral 
stiffness  as  their  breadth  and  the  cube  of  their 
depth.  They  have  lateral  strength  according  to 
their  breadth  and  the  square  of  their  depth. 
Their  stiffness  increases  with  the  depth  in  greater 
proportion  than  their  strength. 

Lateral  Stress  Computations. — In  order  to  com¬ 
pute  the  diameter  of  the  shaft  of  cast  iron  to  resist 
lateral  stress  only  when  the  stress  is  in  the  middle, 
multiply  the  weight  by  the  length  of  the  shaft  in 
feet,  divide  the  product  by  500,  and  the  cube  root 
of  the  quotient  will  be  the  diameter  in  inches. 

To  compute  the  diameter  of  a  solid  shaft  of 
cast  iron  to  resist  its  own  weight  only,  multiply 
the  cube  of  its  length  by  .007,  and  the  square  root 
of  the  product  will  be  the  diameter  in  inches. 

To  compute  the  diameters  of  shafts  of  wrought 
iron,  oak  and  pine,  multiply  the  diameter  obtained 
for  such  cast  iron  shafts  by  .935  for  wrought  iron 
and  by  1.83  for  oak,  and  by  1.17  for  pine. 

Chemistry. 

Purpose  of  Chemistry. — The  science  of  chem¬ 
istry  is  an  attractive,  entertaining  and  exact  sci¬ 


ence.  It  has  opened  up  to  the  world  a  vast  field 
in  the  development  of  which  mighty  industries 
are  built  up.  Its  language  is  the  language  of  sym¬ 
bols.  Its  conversation  is  in  proportions.  Its 
music  is  that  of  organized  nature,  and  its  purpose 
is  to  cast  a  light  on  God’s  footsteps  through  the 
universe,  from  the  atom  to  the  Eternal  Whole. 

Elements. — Chemistry  has  to  do  with  the  union 
and  separation  of  the  ultimate  atoms  of  matter 
according  to  the  laws  which  hold  them  together 
or  permit  of  their  separation.  There  are  some 
75  elements  in  nature — i.  e.,  states  of  matter 
which  cannot  be  separated  into  anything  else. 
Each  atom  has  its  own  weight,  and  unites  with 
other  atoms  in  varying  proportions.  Recent  in¬ 
vestigations  tend  to  cast  a  shadow  over  all  the 
long-accepted  conclusions  of  science  and  to  create 
the  presumption,  at  least,  that  those  states  of 
matter  which  are  classed  as  elements  are  inter¬ 
changeable  and  transmutable.  Thus  we  turn 
our  steps  in  the  direction  of  the  medieval  al¬ 
chemists  who  believed  in  the  transmutation  of 
matter,  that  the  ultimate  condition  of  matter 
will  now  constitute  a  question  and  a  problem 
which  will  engage  the  enthusiastic  study  of  the 
world’s  greatest  investigators.  Along  the  same 
line  the  nature  of  intelligence  and  thought  are  be¬ 
ing  investigated,  and  England’s  deepest  and  most 
renowned  thinker  and  philosopher  recently  inti¬ 
mated  that  all  the  universe  was  one  thought  or 
convertible  into  one  thought. 

Simple  Illustration. — When  21  atoms  of  oxygen 
unite  with  79  atoms  of  nitrogen  to  form  air — a 
certain  association  of  hydrogen  and  oxygen  to 
form  water- — the  force  which  holds  these  atoms 
together  is  called  affinity  or  chemism. 

The  union  of  elements  is  called  synthesis;  their 
separation,  analysis. 

Hydrogen  the  Basis. — All  chemical  calculations 
are  based  on  the  hydrogen  atom,  which  is  taken 
as  a  unit.  For  instance,  one  volume  of  oxygen 
is  sixteen  times  as  heavy  as  an  equal  volume  of 
hydrogen. 

The  union  of  the  elements  with  each  other  in 
their  endless  proportions  constitutes  the  science 
of  chemistry.  These  unions  and  disunions  are 
all  subject  to  numerous  and  apparently  endless 
fixed  laws,  the  operation  of  which  fills  countless 
“works”  on  chemistry. 

Some  Leading  Elements. — Prominent  among 
the  elements  with  which  the  chemists  and  metal¬ 
lurgists  have  to  do  are  carbon,  calcium,  copper, 
hydrogen,  gold,  iron,  lead,  mercury,  nitrogen,  oxy¬ 
gen,  platinum,  potassium,  silicon,  sodium,  silver, 
sulphur,  tin  and  zinc. 
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A  Most  Important  Element. — Carbon  is  one  of 
the  most  important  elements  in  nature,  and  is  on 
friendly  terms  with,  innumerable  products.  It  is 
an  important  constituent  in  rock  and  deposits  in 
the  earth,  as,  for  instance,  coal,  graphite,  petro¬ 
leum  and  asphalt,  and  is  largely  found  in  animal 
and  vegetable  tissue. 

The  elements  are  chiefly  found  in  combination 
with  other  elements  and  matter,  and  it  is  the  prov¬ 
ince  of  chemistry  to  separate  them.  Sodium,  for 
instance,  is  found  most  abundantly  in  combina¬ 
tion  with  the  element  chlorine,  in  the  form  of 
sodium  chloride,  which  chemists  indicate  by 
NaCl,  Na  meaning  sodium  and  Cl  meaning  chlo¬ 
rine,  which  is  common  salt. 

Acids,  Bases  and  Salts. — Next  above  the  ele¬ 
ments  we  have  acids,  bases  and  salts  as  their  prod¬ 
ucts.  These  products,  in  turn,  are  the  founda¬ 
tion  of  other  endless  combinations  of  products  of 
laboratory  or  commercial  value.  One  compound 
of  nitrogen  and  hydrogen  is  ammonia.  Sulphur 
combines  with  hydrogen,  iron,  copper  and  numer¬ 
ous  other  products  to  produce  acids. 

How  Acids  are  Formed. — Copper,  acted  upon  by 
various  acids,  produces  numerous  valuable  prod¬ 
ucts.  Silver  combines  with  sulphur  to  produce 
its  peculiar  combination. 

Organic  acids  produced  from  plants  and  ani¬ 
mals  are  produced  by  the  oxidation  of  alcohol,  and 
forms  endless  acids  for  commercial  uses.  From 
these  are  formed  acids,  among  which  may  be  men¬ 
tioned  acetic,  carbolic,  carbonic,  hydrochloric, 
nitric,  prussic,  sulphuric  and  tannic  acids  of  com¬ 
merce. 


Utility  of  Chemistry. — No  other  science  is  so 
closely  related  to  the  industries  as  chemistry. 
Since  1850,  over  six  thousand  processes  have  been 


patented,  all  of  them  of  greater  or  lesser  value  in 
the  industries.  No  other  science  has  as  many 
original  investigators,  or  produces  as  much  in  the 
way  of  invention  and  demonstration  of  the  action 
of  chemical  forces  for  the  good  of  man. 

Illustration  of  Acid  Making.— A  retort  showing 
a  simple  method  for  the  preparation  of  acid.  So¬ 
dium  nitrate  is  heated  in  the  retort  (A)  with  sul¬ 
phuric  acid.  The  sodium  is  replaced  by  hydrogen, 
forming  nitric  acid.  The  acid  passes  oyer  in  form 
of  vapor,  and  is  condensed  in  the  receiver  (B)  by 
the  external  application  of  cold  water  through 
the  tube  (F)  to  the  network  covering  of  the  re¬ 
ceiver  in  the  trough  (C).  The  product  is  received 
through  the  orifice  (L)  into  the  pan  (D). 


Apparatus  for  Making  Hydrochloric  Acid. 


The  above  illustration  shows  how  hydrochloric 
acid  is  obtained  by  heating  common  salt  mixed 
with  sulphuric  acid.  A  is  the  flame  striking  re¬ 
ceptacle,  C,  and  D  is  a  tube  connecting  the  mouth 
of  the  retort  with  a  receiver,  F.  The  hydro¬ 
chloric  acid  is  condensed  in  the  receiver  at  E. 

The  application  of  chemistry  to  the  industries 
and  into  industrial  agencies  is  becoming  more 
and  more  productive  of  commercial  advantages, 
and  the  growth  of  industries  relying  upon  chem¬ 
ical  methods  and  action  is  keeping  pace  with  the 
purely  mechanical  industries. 

Organic  acids  are  produced  by  the  oxidation  of 
alcohols  and  frequently  by  fermentation.  There 
are  five  combinations  of  oxygen  with  nitrogen. 
What  are  known  as  bases  in  chemistry  consist  of 
a  metallic  element  with  oxygen  and  hydrogen,  the 
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number  of  hydrogen  and  oxygen  atoms  usually 
being  equal  and  their  union  in  bases  makes  them 
regarded  as  a  compound  radical.  When  an  acid 
and  a  base  are  brought  together  the  hydrogen 
gets  out,  and  what  is  termed  a  salt  is  formed. 
The  salt  is  composed  of  the  metal  from  the  base 
and  the  non-metal  and  oxygen  of  the  acid.  Nitric 
acid,  one  of  the  most  useful  in  the  arts  and  in¬ 
dustries,  is  the  best  solvent  for  metals.  It  is 
made  of  sodium  nitrate  (saltpetre)  by  the  action 
of  sulphuric  acid.  Sulphur  forms  a  large  number 
of  compounds,  its  most  important  being  sulphuric 
acid,  and  sets  free  most  all  acids  from  their  salts. 
It  is  made  by  passing  sulphur  dioxide  (from  burn¬ 
ing  sulphur)  into  a  chamber  into  which  a  jet  of 
steam  is  introduced,  in  connection  with  a  little 
nitric  acid  which  oxidizes  the  sulphur  dioxide 
when  it  combines  with  the  water  vapor,  and  we 
have  sulphuric  acid. 

Phosphorus  is  prepared  from  animal  bones  and 
rock,  which  is  treated  with  dilute  sulphuric  acid, 
which  product  is  evaporated  and  is  distilled  into 
cold  water.  Silicon  and  oxygen  always  go  to¬ 
gether,  forming  silicates.  Carbon  is  one  of  the 
most  common  and  important  elements  in  matter. 
Carbonic  acid  is  a  most  valuable  industrial  agent. 
Ammonia  is  another  valuable  agent  and  forms 
salts.  There  are  numerous  compounds  of  am¬ 
monia,  producing  nitrates,  sulphates  and  acid 
carbonates.  Copper,  mercury  and  silver  form 
various  compounds,  mercury  uniting  with  most 
metals  to  form  alloys,  termed  amalgams.. 

The  compounds  of  aluminum  are  various,  and 
is  an  important  constituent  of  clay,  slate  and 
granite  rock.  Lead  forms  three  oxides;  tin,  two 
series  of  compounds.  Benzine  is  important  in  its 
numerous  commercial  uses  in  various  forms,  viz., 
nitro-benzine,  used  to  manufacture  aniline  dyes; 
picric  acid,  used  to  manufacture  certain  explo¬ 
sives,  and  in  dyeing;  tannic  acid,  creosote,  car¬ 
bolic  acid  and  a  long  list  of  compounds  used  in 
medicines. 

ELECTRICITY. 

Its  Principles  and  Mechanical  Appliances. 

Source  of  Electricity. — Electricity  is  simply  a 
phenomenon  of  etheric  wave  motion,  and  is  devel¬ 
oped  by  friction,  pressure,  chemical  action  and  by 
other  familiar  causes.  “Potential”  expresses  de¬ 
grees  of  electrical  energy,  after  the  manner  of 
pressure  in  steam.  Any  substance  through  which 
the  current  flows  is  spoken  of  as  a  conductor. 
Electro-motive  force  (EMF)  is  that  force  which 
QT 


tends  to  move  electricity  from  one  point  to  an¬ 
other,  and  is  proportional  to  the  difference  of 
potential  of  any  two  points. 

Electrical  Units. — The  practical  units  in  most 
frequent  use  are  the  volt,  the  ohm  and  the  am¬ 
pere.  The  volt,  so  named  in  honor  of  Yolta,  a 
distinguished  Italian  electrician,  is  the  standard 
unit  by  which  the  electro-motive  force  is  meas¬ 
ured.  Thus,  we  say,  when  speaking  of  such  force 
or  strength,  it  consists  of  5  volts,  50  volts,  1,000 
volts,  etc.  A  single  volt  is  the  electro-motive 
force  which  produces  a  current  of  one  ampere  in 
a  circuit  which  offers  a  resistance  of  one  ohm. 
In  actual  strength  it  is  about  one-tenth  less  than 
the  electro-motive  force  produced  by  a  Daniells’ 
sulphate  of  copper  cell. 

The  ohm,  so  called  from  the  German  elec¬ 
trician,  Ohm,  is  the  unit  by  which  is  measured  the 
amount  of  resistance  offered  to  the  passage  of  an 
electric  current  through  a  circuit;  that  is,  it  is 
the  resistance  of  a  circuit  in  which  a  potential 
difference  of  one  volt  produces  a  current  of  one 
ampere  in  strength. 

Ampere,  named  in  honor  of  the  French  elec¬ 
trician,  Ampere,  is  the  standard  unit  of  current 
in  electrical  measurements.  It  is  the  current  pro¬ 
duced  by  an  electro-motive  force  of  one  volt  act¬ 
ing  in  a  circuit  having  a  resistance  of  one  ohm. 
The  ampere,  therefore,  or  strength  of  current  de¬ 
livered  is  always  equal  to  the  electro-motive  force 
(volt)  divided  by  the  resistance  (ohm).  Thus: 

100  volts_  _  gQ  amperes  of  current. 

5  ohms 

Resistance  is  inversely  as  the  number  of  series 
of  cells.  Current  is  set  up  by  the  association  of 
two  differing  metals  immersed  in  an  acid.  The 
celebrated  Ohm’s  law  is  that  the  strength  or  in¬ 
tensity  of  an  electrical  current  is  directly  pro¬ 
portional  to  the  electro-motive  force,  and  inverse¬ 
ly  proportional  to  the  resistance  of  the  circuit. 

Primary  Facts  and  Conceptions  of  Electricity.— 
The  ampere,  volt,  ohm  and  watt  are  the  meas¬ 
urements.  The  phase  is  the  fractional  part  of  a 
period  which  has  elapsed  since  a  vibrating  body 
last  passed  through  the  extreme  point  of  its  path 
in  the  positive  direction.  The  direct  current  is 
constant.  Alternating  currents  flow  alternately 
in  opposite  directions.  They  are  currents  whose 
directions  are  periodically  reversed.  By  the  mul¬ 
tiple  circuit  is  understood  a  circuit  in  which  a 
number  of  separate  sources  or  separate  devices 
or  both  have  all  their  positive  poles  connected  to 
a  single  positive  lead  or  conductor  and  all  their 
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negative  poles  connected  to  a  single  negative  lead 
or  conductor. 

A  series  circuit  is  one  in  which  the  separate 
sources  or  separate  electro-receptive  devices,  or 
both,  is  so  placed  that  the  circuit  produced  in 
it,  cr  passed  through  it,  passes  successively 
through  the  entire  circuit  from  the  first  to  the 
last. 

Instruments. — Galvanometers  are  used  to  detect 
currents  and  show  their  direction,  and  consist 
essentially  of  a  rectangular  coil  of  fine  wire  sus¬ 
pended  on  strained  torsional  wires  in  a  strong 
magnetic  field.  The  Wheatstone  bridge  measures 
resistances.  The  resistance  of  a  conductor  is  di¬ 
rectly  proportional  to  its  length,  and  inversely 
proportional  to  its  sectional  area. 

Measurements. — Electrical  measurements  are 
made  in  a  commercial  way  by  means  of  various 
instruments,  among  which  are  the  expansion  volt¬ 
meter,  the  ammeter,  which  indicates  the  strength 
of  current  when  its  coil  is  included  in  the  elec¬ 
trical  current,  and  the  recording  voltmeter,  which 
determines  the  element  of  time  and  others. 

The  Electro-Magnet. — An  electro-magnet  is  a 
body  of  iron  with  an  insulated  conductor  wrapped 
one  or  more  times  around  it,  and  it  depends  on 
the  form,  size  and  quality  of  the  iron  core,  num¬ 
ber  of  turns  the  conductor  makes  around  the  coil, 
and  upon  the  current  passing  through  the  con¬ 
ductor.  The  number  of  amperes  flowing  through 
the  wire  of  a  magnet,  multiplied  by  the  number 
of  turns  the  wire  makes  around  the  coil  of  the 
magnet,  gives  the  number  of  ampere  turns. 

When  an  electric  current  passes  through  a  wire 
which  is  wound  spirally  around  a  piece  of  soft 
iron,  as  shown  below,  the  iron  then  becomes  a 
magnet,  exhibiting  polarity  and  attraction  like  a 
natural  magnet. 


A  Simple  Magnet. — A  bar  of  hardened  steel  sur¬ 
rounded  by  a  coil  of  wire,  traversed  by  an  electric 
current,  becomes  permanently  magnetic.  All  pos¬ 
itive  electrical  impulses  are  generated  on  one  side 
of  the  pole  of  the  fixed  magnet,  and  all  the  nega¬ 
tive  impulses  are  generated  on  the  other. 

Induction. — The  process  of  induction  carried 
on  in  the  armature  of  a  dynamo  is  well  under¬ 
stood,  the  simplest  form  being  the  Gramme  ring 
armature.  The  principal  inductive  effect  is  pro¬ 
duced  by  the  passing  of  a  conductor  through  the 


magnetic  field  of  the  inducing  magnet.  In  the 
Siemens,  Edison,  Weston  and  many  other 
dynamos  the  drum  armature  is  used. 


There  are  several  causes  which  tend  to  prevent 
the  increase  of  electro-motive  force  which  is  devel¬ 
oped  by  the  augmentation  of  speed  attaining  its 
theoretical  proportion.  The  chief  causes  are  the 
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eddy  currents  produced  in  the  core,  the  electro¬ 
magnetic  reaction  of  the  current  in  the  armature 
upon  the  field  produced  by  the  field  magnets,  and 
the  self-induction  of  the  armature.  When  a  cur¬ 
rent  is  flowing  round  the  armature  coil,  the  whole 
armature  is  in  reality  an  electro  magnet,  and  it 
acts  as  such  upon  the  poles  of  the  permanent 
horseshoe  magnet  which  supplies  the  field.  This 
reaction  tends  to  stop  the  motion  of  the  armature. 


crease  in  the  value  of  the  electro-motive  force  ob¬ 
tained,  it  can  be  done  in  these  ways:  First,  by 
increasing  the  speed  of  rotation,  next  by  increas¬ 
ing  the  number  of  turns  of  wire  in  the  armature, 
thus  increasing  the  number  of  active  limbs  joined 
in  series  which  cut  out  the  lines  of  force.  This 
method  adds  not  only  to  the  resistance,  but  also 
to  the  self-induction  of  the  armature.  Another 
method  of  obtaining  an  increase  in  the  value  of 


Small  Sized  Magneto- Electro  Machine. 


Were  it  not  for  this  reaction,  it  would  cost  no 
more  to  drive  a  machine  when  developing  a  strong 
current  than  when  developing  a  small  one.  The 
work  done  in  driving  the  armature  consists  chiefly 
in  overcoming  the  mutual  attraction  between  the 
armature  and  the  field  magnets. 

Besides  the  waste  dun  to  eddy  currents,  which 
increases  very  rapidly  with  the  speed,  the  effect  of 
the  self-induction  of  the  armature  becomes  more 
strongly  marked  as  it  retards  the  rise  and  fall  of 
the  current. 

If  we  wish  to  obtain  in  any  given  case  an  in- 


the  electro-motive  force  is  by  increasing  the  area 
of  the  armature  coils  or  by  making  the  core  more 
massive,  as  in  either  case  the  number  of  lines  of 
force  cut  by  the  coil  is,  within  certain  limits,  in¬ 
creased.  Lastly,  this  result  can  be  obtained  by 
increasing  the  strength  of  the  field,  which  is  the 
freest  from  objections  and  has  the  all-important 
advantage  that  the  stronger  the  fixed  field,  .as  com¬ 
pared  with  that  developed  by  the  armature,  the 
less  is  the  reaction  and  consequent  distortion  of 
the  field. 

The  simplest  way  of  maintaining  automatically 
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&  constant  potential  is  to  consider  the  machine  as 
•a  shunt- wound  one;  when  the  external  resistance 
is  made  very  low  and  the  conditions  are  set  up  for 
the  current  in  the  shunt  coils  to  be  reduced  to 
almost  nothing,  the  magnetic  effect  of  the  series 
coils  becomes  a  maximum.  The  success  attend¬ 
ing  this  method  will  depend  largely  upon  the 
proper  proportions  given  to  the  shunt  and  series 
coils.  The  combination  shunt  and  series  ooils  for 
the  field  magnet  is  the  method  commonly  adapted 
to  obtain  a  constant  external  potential,  notwith¬ 
standing  variations  in  the  external  circuit. 

Magneto-Electric  Machines.  —  A  magnetized 
steel  bar  introduced  into  the  coil  acts  the  same 
&s  when  the  coil  is  provided  with  a  soft  iron  coil, 
-capable  of  being  magnetized  by  induction,  by  con¬ 
tact  or  proximity  to  a  permanent  magnet.  The 
Bell  telephone  is  a  familiar  example  of  this  spe¬ 
cies  of  generator-induced  currents. 

Dynamos. — Dynamos  are  of  two  kinds — those 
producing  alternating  and  those  producing  con¬ 
tinuous  currents.  The  first  current  is  composed 
of  an  infinite  number  of  impulses  of  opposite 
polarity,  one  polarity  being  where  a  section  of  the 
armature  coil  is  approaching  the  north  field  mag¬ 
net  pole  or  receding  from  the  south  pole,  the  other 
polarity  when  receding  from  a  north  field  magnet 
pole  and  approaching  a  south  pole. 

Management  of  Currents. — In  the  continuous 
current  the  commutator  and  brushes  are  so  ar¬ 
ranged  as  to  take  up  all  the  impulses  of  the  same 
polarity  and  conduct  them  away  from  one  brush, 
gathering  all  the  impulses  of  the  opposite  polarity 
and  conducting  them  away  by  another  brush. 

Electrical  Generation. — Electrical  generation  is 
developed  into  polyphase  and  multiphase  or  rota¬ 
ting  currents.  The  revolving  coils  of  the  dynamo 
are  known  as  the  armature,  and  the  fixed  electro¬ 
magnets  as  the  field  magnets. 

Achievements  of  the  Dynamo.— The  great  ad¬ 
vance  of  the  dynamo  is  due  to  the  greater  flexi¬ 
bility  and  availability  given  by  the  alternating 
current  to  central  station  work.  The  size  of  the 
direct-current  dynamo  has  apparently  touched  the 
upper  limit,  but  the  alternating  dynamo  exhibits 
*  la  tendency  to  grow.  The  success  of  the  long-dis¬ 
tance  transmission  lines  in  California  is  only  in¬ 
dicative  of  still  greater  achievements  in  the  har¬ 
nessing  of  the  energies  in  absolute  space  for  the 
use  of  man. 

Machines  in  which  steel  magnets  are  employed' 
for  producing  the  field  are  also  known  as  magneto¬ 
electric  machines.  They  are  sometimes  regarded 
as  a  class  altogether  distinct  from  machines  in 


which  the  field  is  developed  by  one  or  more  elec¬ 
tro  magnets,  but  this  distinction  is  not  a  necessary 
one.  The  best  means  available  for  increasing  the 
electro-motive  force  and  the  strength  of  the  cur¬ 
rent  yielded  by  a  machine  is,  as  is  well  known,  to 
increase  the  strength  of  the  field;  but  there  is  a 
limit,  which  is  soon  reached,  to  the  field  attainable 
with  permanent  steel  magnets,  even  if  built  up 
of  thin  sections,  because  the  greatest  number  of 
lines  of  force  which  can  be  urged  through  steel  is 
comparatively  low.  Primary  batteries  were  at  one 
time  used  to  furnish  the  current  to  excite  the  field 
magnets.  This  current  is  now  obtained  by  means 
of  a  small  dynamo. 

There  is  a  class  of  machines  in  which  both  the 
armature  coils  and  the  field  magnet  coils  are  sta¬ 
tionary,  the  cutting  of  the  armature  conductor  by 
the  lines  of  force  set  up  by  the  field  magnet  being 
effected  by  moving  masses  of  iron  in  such  a  man¬ 
ner  that  first  a  very  good  and  then  a  very  bad 
magnetic  circuit  are  alternatively  set  up  through 
the  field  magnet  and  the  armature  coils. 


Winding  the  Armature. 


In  a  complete  armature  of  the  modem  type  the 
core  consists  of  a  number  of  fiat  rings  of  well- 
annealed  charcoal  iron;  sheets  of  thin  paper  insu¬ 
late  each  disk  to  prevent  flow  of  eddy  current. 
The  armature  conductor  consists  of  cotton-cov¬ 
ered  copper  wire  lying  round  the  core  and  offer¬ 
ing  a  resistance  from  brush  to  brush.  The 
brushes  are  so  placed  that  every  division  between 
the  segments  of  the  commutator  passes  under  a 
brush  just  at  the  moment  when  the  coil  is  idle. 
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Handiwork  of  American  Mechanics 


A  VOLUME  OF  SPECIALLY  WRITTEN  ARTICLES  TELLING 
THE  BRILLIANT  STORY  OF  OUR  APPLIED  MECHANICS  IN 
EVERY  BRANCH  OF  MANUFACTURE.  *  *  *  * 


Agricultural  Implements  and 
Makers 

Aluminum,  the  Making  of 
Artesian  Wells,  Boring  of 
Artificial  Limbs,  Making  of 
Automobiles  and  Bicycles 
Babbitt  Metal  and  Solder 
Baking  Industry 
Ball-Bearing  Utilities 
Bells,  the  Making  of 
Belt  Makers  and  Belting 
Blacking,  Manufacture  of 
Blacksmithing  and  Wheel- 
wrighting 

Bookmakers  and  Binding 
Boot  and  Shoe  Making 
Brass  and  Copper  Working 
Brick  Making  and  Laying 
Bridge  Construction 
Car  Builders  and  Building 
Carpenters  and  Carpentry 
Carpet  Makers  and  Making 
Carriage  and  Wagon  Makers 
Cement  Manufacture 
Chemicals,  Making  of 
Clothing  Manufactures 
Coal  Mining 
Cooperage 

Cotton  Ginning,  Spinning  and 
Weaving 

Cutlery  and  Edge  Tools 
Dentistry,  Mechanical 
Electrical  Apparatus 
Elevator  Making 
Engineering 
Engraver’s  Art 

SECRETS  AND 
TRADE  WORLD 


Explosives,  Manufacture  of 
Fertilizers,  Making  of 
Fire  Engines,  Making  of 
Flour  Making,  Art  of 
Foundries  and  Foundrymen 
Furniture  Making 
Gas  Engines  and  llluminants 
Gas  Stoves  and  Lamps 
Glass  and  Glass  Makers 
Gloves  and  Glove  Making 
Guns  and  Gunnery 
Harness  and  Harness  Makers 
Hardware  Making 
Hat  and  Cap  Making 
Heating  and  Ventilating 
Hosiery  and  Knit  Goods 
India-Rubber  Goods 
Inks  and  Ink  Making 
Iron  and  Steel  Workers 
Jewelers  and  Jewelry 
Leather,  the  Making  of 
Linens,  the  Making  of 
Liquor  and  Wine  Making 
Locomotive  Construction 
Lumber  Manufacture 
Machinists  and  Machinery 
Marble  and  Stone  Workers 
Masons,  Stone  and  Masonry 
Matting  and  Basket  Making 
Mechanism  and  Progress 
Musical  Instrument  Making 
Needle  and  Pin  Industries 
Opticians  and  Optical  Goods 
Painters  and  Painting 
Paper  Hanging  Industry 
Paper  Makers  and  Making 

MYSTERIES  OF  THE 

^  x®  * 


Paving  Industry 

Phonographs  and  Graphophones 
Photography 

Plasterers  and  Plastering 
Plumbers  and  Plumbing 
Printers  and  Printing 
Pumps  and  Pumping 
Railroads  and  Railroaders 
Ribbon  Making  Industry 
Roofers  and  Roofing 
Saw  Making  Industry 
Scale  and  Balance  Making 
Sewing  Machines  and  Makers 
Ship  Builders  and  Building 
Shirt  Making  Industry 
Silk  Goods  Making 
Silversmithing  and  Silverware 
Slaughtering  and  Packing 
Smelting  and  Refining 
Spring-Making  Industry 
Stationery  Making 
Steam  Engine,  Evolution  of 
Street  Car  System 
Sugar  Making 
Tanners  and  Tanning 
Telephone  Mechanism 
Tin  Plate  Making 
Tobacco  Manufacturing 
Tool  Makers  and  Tools 
Type  Foundry  and  Electro¬ 
typing 

Watches  and  Watch  Making 
Wire  and  Wire  Workers 
Wooden  and  Stamped  Wares 
Woolens  and  Wool  Workers 
Worsteds,  making  of 

MECHANICAL  AND 

& 


A  Unique  and  Wonderful  Story  never  before  told,  and  most  Inspiring  to  the  Genius  and 
Pride  of  the  Artisans,  who  have  given  their  country  a  first  place  in  Handicraft. 
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Agricultural  Implements  and  Makers.  States.  The  early  harvesting  devices  to  which  a 


Three  Great  Factors. — The  three  revolutionary 
agencies  in  the  cultivation  of  the  soil  in  the  United 
States  are  seed  drills  and  broadcast  seeders,  rid¬ 
ing  plows  and  cultivators  and  harvesters.  Accom¬ 
panying  these  great  agencies,  the  systematic  use 
of  potash,  phosphates  and  nitrogenous  products  as 
fertilizers,  has  done  more  even  than  mechanical 
improvements  themselves  to  make  the  implement 
industry  what  it  is. 

Basic  Factors  of  the  Industry. — The  twenty¬ 
fold  increase  of  cereals  in  thirty  years  is  due  to  a 
number  of  causes,  as  follows:  The  influx  of  for¬ 
eign  population,  the  increasing  purchasing  ability 
of  the  masses  of  the  people,  the  expansion  of  the 
railway  system,  which  permitted  the  rapid  and  eco¬ 
nomic  distribution  of  farm  products;  the  produc¬ 
tion  of  implements  at  relatively  small  cost,  which 
admitted  of  the  cultivation  of  a  much  greater  area; 
the  cheapening  of  iron  and  steel,  to  say  nothing  of 
the  improvement  in  the  wearing  qualities  of  the 
same,  and  finally  the  creation  of  an  enormous  and 
constant  demand  for  cereal  products  in  home  and 
foreign  countries. 

Adaptation  of  Implements. — The  agricultural 
implement  industry  itself  is  to  be.  credited  with 
much  of  the  prosperity  of  American  agriculture. 
Implements  made  cultivation  of  the  soil  possible 
where  before  it  was  not.  For  instance,  in  the  mat¬ 
ter  of  plows,  there  are  over  a  hundred  styles  and 
makes  of  plows,  each  designed  for  special,  or  it 
might  he  said  peculiar  requirements,  such  as  hill¬ 
side  cultivation,  lowlands,  swamp  land,  virgin 
land,  and  so  on.  The  requirements  of  the  soil 
have  been  accurately  and  scientifically  studiedly 
the  implement  makers,  with  a  view  of  securing 
the  largest  as  well  as  the  most  economic  results  in 
crops. 

The  Harvester  and  Its  Significance.— The  har¬ 
vester  proved  to  be  the  grand  turning  point  in  the 
implement  industry.  This  machine  in  its  primi¬ 
tive  condition  was  a  scythe  in  a  man’s  hand.  Its 
gradual  evolution  during  the  past  sixty  years  is 
typical  of  the  progress  of  man  in  the  United 


horse  was  attached,  consisted  practically  of  a 
knife,  so  attached  to  a  crude  vehicle  as  to  be  actu¬ 
ated  by  horse  motion  against  standing  grain.  The 
first  harvester  was  a  revelation  as  to  agricultural 
possibilities.  The  horse  from  that  moment  be¬ 
came  a  greater  factor.  The  farmer  saw  vast  pos¬ 
sibilities.  The  prairies  were  instantly  enslaved  to 
man.  The  railroads  saw  in  the  harvester  a  giant 
freight  producer.  The  mechanic,  with  prophetic 
insight,  saw  in  it  the  basis  of  a  new  industry 
wherein  his  latent  skill  would  find  employment. 
The  merchant  saw  in  it  the  basis  of  trade  that 
would  fill  his  store  with  goods.  The  people,  if 
they  could  have  foreseen  the  future  of  the  inven¬ 
tion,  would  have  seen  cheap  and  abundant  bread. 

Influence  of  the  Industry. — The  roots  and 
branches  of  the  agricultural  implement  industry 
extend  deep  and  far.  This  industry  penetrates  a 
hundred  other  industries,  furnishes  traffic  for  50,- 
000  miles  of  railroad,  furnishes  employment  for 
fleets  of  lake  and  ocean  ships,  affords  activities  for 
hundreds  of  cities  and  towns,  and  stimulates  in¬ 
dustry  in  almost  every  country  on  the  globe.  The 
expansion  of  agriculture  reacted  upon  inventive 
talent  and  stimulated  improvement,  until  the  com¬ 
plex  and  intricate,  yet  simple  machinery,  as  em¬ 
bodied  in  the  harvester  of  to-day,  was  evolved. 

P10WS. — Among  the  plows  now  manufactured 
are  the  one,  two,  and  three-horse  plows,  walking  or 
riding  plows,  plows  with  steel  beams  and  wearing 
parts,  or  wood  beams  and  steel  wearing  parts; 
right  or  left-hand  plows,  two  or  three-furrow 
gang  plows,  timber-land,  vineyard  or  orchard, 
prairie,  unbroken  land  plows,  and  plows  particu¬ 
larly  adapted  to  different  qualities  of  soil  and  in¬ 
clination  of  land.  The  modern  plow  is  manufac¬ 
tured  in  interchangeable  parts,  so  that  the  mold- 
board,  share,  landside,  standard,  coulters,  clevis, 
and  the  different  bolts,  braces,  staples,  washers, 
etc.,  may  be  readily  renewed  when  necessary.  Up¬ 
ward  of  250  patents  have  ,been  issued  for  steam 
plows,  and  upward  of  15  patents  for  electric 
plows. 
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Harrows. — Improvements  in  harrows  have  been 
shown  in  the  extension  of  the  disk  and  spring- 
tooth  principles.  The  three  general  classes  of  har¬ 
rows  are  the  spike-tooth,  disk  and  spring-tooth 
harrows.  Steel-lever  sectional  harrows  with  spike 
teeth  are  made  in  one,  two,  three  or  four  sections, 
with  adjustable  teeth,  which,  by  means  of  a  lever, 
can  be  set  at  any  angle  required. 

Spring-Tooth  Harrow. — The  spring-tooth  har¬ 
row  has  been  greatly  improved,  and  among  the 
improvements  may  be  mentioned  the  adjustability 
of  the  teeth  to  any  depth  or  angle  required,  the 
construction  of  the  frame  of  iron  or  steel,  the  ap¬ 
plication  of  wheels  or  runners  which  lessen  the 
draft,  and  a  seat  for  the  operator.  The  steel  teeth 
number  from  ten  to  thirty-five,  and  in  some  cases 
are  self-sharpening. 

Disk  Harrows. — In  the  disk  harrow,  used  from 
earliest  times,  the  disks  are  made  either  concave, 
convex  or  straight,  of  varying  diameters,  and  are 
made  in  one  gang  or  more,  each  controlled  by  an 
independent  lever.  They  have  automatic  scrapers, 
anti-friction  bearings,  solid  or  cut-away  disks,  one, 
two,  three  or  four-horse  hitches,  and  the  seeder 
attachment,  and  also  sometimes  a  hoe  attachment 
to  level  the  intervening  furrow. 

Cultivators. — Riding  and  walking  cultivators 
are  made  with  and  without  wheels,  to  which  have 
been  adapted  the  disk  and  spring-tooth.  There 
are  improvements  in  couplings  and  springs  and  in 
hammock  riding  attachments.  Wearing  and  bear¬ 
ing  parts  and  frame  are  mostly  of  steel,  beams  and 
handles  of  wood.  The  gangs  of  shovels  are  regu¬ 
lated  at  will,  and  the  implement  is  adaptable  to 
the  varying  widths  of  the  row. 

Seeders  and  Planters. — Crude  seeders  and  plant¬ 
ers  were  used  seven  centuries  before  the  Christian 
era.  In  1731  Jethro  Tull,  of  England,  the  origi¬ 
nator  of  horse-shoeing,  introduced  horse-power  in 
seeding  and  planting.  The  disk  feature  is  one 
of  the  more  recent  improvements  in  the  drill  and 
the  broadcast  seeder  attachment  to  the  disk  har¬ 
row. 

The  drill  seeder  is  used  for  sowing  wheat,  rye, 
oats  and  barley  in  equidistant  rows;  but  by  shut¬ 
ting  off  or  removing  some  of  the  hoes  or  drills,  this 
implement  may  be  used  for  other  crops,  such  as 
beans,  peas,  turnips,  sugar  beets,  corn,  grass  seed, 
etc.,  and  for  fertilizer.  Some  are  made  to  seed  sev¬ 
enteen  rows,  and  are  provided  with  a  force  feed  to 
gauge  the  amount  of  seed  dropped,  and  which 
have  a  lever  for  forcing  the  hoes  into  the  soil  and 
changing  their  angle  of  inclination.  Some  disk 
drills  have  scrapers  or  cleaners,  and  some  drill 
seeders  are  convertible  into  broadcast  sowers  by 


attaching  scatterers  to  the  feed  seeder  in  place  of 
the  grain  tubes. 

Corn  Planters. — The  later  corn  planters  are  a 
two-horse  machine,  of  steel,  with  two  seed-boxes 
and  check-runner,  drill  and  force-drop  attach¬ 
ments,  secured  by  a  lever  which  forces  the  runners 
to  work  at  equal  depth  under  different  conditions. 

Harvesting  Implements. — The  scythe  in  early 
ages  took  the  place  of  the  primitive  bronze  reap¬ 
ing  hook.  Next  came  the  grain  cradle.  A  machine 
for  mowing  by  horse-power  was  patented  in  1812. 
Numerous  inventions  followed  until  1833,  when 
Obed  Hussey  introduced  an  improved  mower  and 
cutting  apparatus  which  was  the  basis  of  most 
succeeding  inventions.  The  end  of  all  inventive 
effort  has  been  to  combine  in  one  machine  all  the 
operations  necessary  in  the  field,  which  are,  to  cut 
the  hay  or  grain,  to  rake,  bind,  cut  and  thrash. 

Other  Farm  Implements.  —  Among  the  various 
machines  invented  and  used  are  reapers,  harvester 
binders,  bean  and  clover  harvesters,  corn  harvest¬ 
ers,  cotton  harvesters,  hemp  and  flax  harvesters, 
combined  reapers  and  thrashers,  horse  rakes,  hay 
forks,  hay  loaders  and  hay  tedders. 

The  Grain  Harvester. — The  latest  grain  har¬ 
vester  is  constructed  in  nearly  all  parts  of  iron  and 
steel  and  of  utmost  safe  lightness;  it  has  wide 
wheels,  improved  axle  bearings,  adjustable  cutting 
apparatus  and  grain  wheel  and  divider  to  separate 
standing  from  cut  grain,  a  reel  to  deposit  the 
grain  on  the  platform,  and  an  elevator  to  carry 
the  grain  from  the  platform  to  the  automatic 
twine  binder.  This  automatic  self-binder  was  the 
culminating  improvement  in  grain-harvesting  ma¬ 
chines.  The  combined  reaper  and  thrasher,  on 
account  of  climatic  conditions,  can  be  used  only 
west  of  the  Rocky  Mountains. 

The  Corn  Harvester. — By  the  use  of  the  corn 
harvester  the  corn  is  cut,  formed  into  bundles,  and 
bound  and  deposited  on  the  ground. 

Haying  Tools. — The  old  wheeled  hand-rake  was 
followed  by  the  spring-tooth  hay  rake,  the  dump¬ 
ing  sulky,  the  draft-dumping,  the  self-dumping 
and  the  spring-tooth  dumping,  all  of  which  are 
constructed  almost  entirely  of  steel.  The  side- 
delivery  rake,  used  in  connection  with  a  hay 
loader,  is  a  recent  improvement.  The  hay  tedder 
is  used  to  turn  hay  for  the  purpose  of  curing. 
Other  minor  improved  devices  are  the  spiral  horse 
fork,  the  single  or  double  harpoon  fork,  the  tilting 
horse  fork  and  the  grapple  horse  fork. 

Hay  and  Straw  Baling  Presses. — The  mounted 
hay-baling  machine  gave  increased  importance  to 
the  cultivation  of  hay.  The  baling  press,  traveling 
from  farm  to  farm,  has  virtually  created  a  new  in- 
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dustry.  A  continuous  press,  invented  in  1872,  is 
now  in  quite  general  use. 

Thrashers  and  Separators. — The  modern  steam- 
power  thrasher  and  separator  is  used  for  separat¬ 
ing  small  grains;  its  motive  power  is  a  traction  or 
portable  engine,  from  6  to  25  horse-power.  The 
bundles  are  fed  to  the  machine,  which  cuts  the 
bands,  thrashes,  winnows,  sieves  the  grain,  and 
stacks  the  straw.  The  fire-box  has  been  adapted 
to  the  use  of  straw  as  fuel. 

Hand  and  Power  Corn  Shelters. — If  the  corn 
crop  of  the  United  States  were  shelled  by  hand,  it 
would  take  the  entire  population  of  the  United 
States  100  days  each  year  to  do  the  work.  Certain 
types  of  corn  shelters  are  made  to  be  operated  by 
steam-power  or  hand,  and  700  bushels  per  hour  is 
the  capacity  of  some  shellers. 

The  Implement  Manufacturer. — To  the  imple¬ 
ment  manufacturer  belongs  the  credit  and  the  dis¬ 
tinction  of  making  such  results  possible.  This  in¬ 
dustry  has  developed  a  special  type  of  inventive 
ability.  The  aim  and  purpose  of  the  implement 
inventor  has  been  to  liberate  man  from  drudgery 
and  enable  him  to  apply  his  intelligence,  skill, 
knowledge  and  observation  to  the  securing  of  the 
greatest  results  from  the  land.  The  implement 
manufacturing  industry  has  become  one  of  the 
greatest  industries  in  the  United  States. 

One  Reason  of  Rapid  Progress. — The  perfection 
of  implements,  and  their  comparative  cheapness 
when  measured  by  results,  was  largely  due  to  the 
adoption  of  standard  sizes,  gauges  and  parts,  an 
American  inception  which  has  practically  revolu¬ 
tionized  the  theory  and  practice  of  mechanical 
arts.  A  diversification  of  manufacturing  set  in 
in  the  infancy  of  the  industry,  under  which  the 
work  of  producing  each  or  some  of  the  individual 
parts  was  divided  up,  each  branch  of  industry 
producing  its  own  specialty. 

Divisibility  of  Parts. — Herein  is  to  be  found  the 
secret  and  strength  of  the  implement  industry. 
The  cost  of  each  part  was  thereby  reduced  to  a 
minimum.  The  task  of  associating  the  various 
parts  of  iron  and  woodwork  devolved  upon  an¬ 
other  branch  of  workers,  who  developed,  through 
practice,  a  degree  of  skill  and  aptitude  the  equal 
of  which  it  would  be  difficult  to  find  in  any  other 
industry. 

Adaptability  of  Implements  to  All  Conditions. — 

In  the  implement  industry,  recognition  is  taken  of 
all  the  varying  requirements,  difficulties,  obstacles 
and  emergencies  which  the  implement  being  pro¬ 
duced  may  encounter.  The  quality  of  the  steel, 
malleable,  forged  or  open-hearth,  its  elastic  re¬ 


quirements,  its  wearing  endurance,  the  seasoning 
of  the  properly  selected  woods  and  their  proper 
manipulation  in  the  wood-working  departments, 
and  finally  the  harmonious  association,  as  a  united 
and  orderly  whole,  into  an  implement  to  be  used 
by  manual  or  animal  labor  or  to  be  operated  by 
the  agency  of  steam,  are  all  the  subject  of  skill 
and  careful  manipulation  in  their  manufacture. 

Influence  of  the  Implement  Industry. — The  im¬ 
plement  industry  as  it  stands  to-day  in  its  eco¬ 
nomic  relation  to  the  production  of  cereals  and 
other  products  for  sustenance,  presents  many  in¬ 
viting  and  instructive  aspects  apart  from  mere 
utilitarian  applications.  It  has  made  possible  con¬ 
ditions  of  society  and  developments  of  capacities 
in  the  individual  and  in  society  that  otherwise,  it 
is  easy  to  conceive,  might  have  remained  more  or 
less  dormant.  The  agricultural  implement  is  an 
instrument  of  civilization  which  has  no  counter¬ 
part.  It  made  possible  and  necessary  the  con¬ 
struction  of  the  transcontinental  railway  system 
of  the  United  States,  made  also  possible  the  de¬ 
velopment  of  the  vast  mineral  wealth,  and  has 
brought  us  up  to  the  problem  of  the  recovery  of 
upward  of  60.0,000,000  acres  of  arid  lands  for  the 
future  benefit  of  man.  It  has  increased  the  use  of 
wheat  in  foreign  lands  in  preference  to  cruder 
foods,  has  created  a  vast  inland  and  ocean  traffic, 
and  has  laid  the  broad  and  enduring  foundation 
for  an  ever-expanding  market  for  the  manufac¬ 
tured  products  throughout  the  United  Sates.  It  has 
created  the  conditions  for  a  political,  commercial 
and  social  unity  among  the  people  which  no  other 
industry  can  approach  in  importance.  It  has  made 
it  possible  for  the  masses  to  possess  themselves  of 
the  means  of  subsistence  at  a  cost  far  below  that 
which  would  have  been  possible  had  it  not  been 
for  the  introduction  of  mechanical  appliances  for 
the  cultivation  of  the  soil. 


A  Comparative  View  of  the  Agricultural  Implement-making  Industry  in 
the  United  States  is  as  follow *. 


1880 

1890 

1900 

Number  of  establishment? . .  . 
Capital  invested . .  •••• 

1,943 

$62,109,660 
89,580 
$1  -=.,359,610 
$68,640,486 

910 

$145,313,977 

33,827 

$18,107,094 

$81,271,651 

715 

$157,  07,951 
46,582 
$22,450,880 
$101,207,428 

Wage-earners . . . . . . 

Value  of  products  . 

The  above  table  is  interesting  as  showing  the 
tendency  among  the  larger  industries  in  the 
United  States  to  concentrate  effort.  Thus,  in 
1880  there  were  more  than  twice  as  many  manu¬ 
facturing  establishments  of  agricultural  imple¬ 
ments  as  in  1900,  yet  the  value  of  products  was 
but  little  over  one-half. 
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Aluminum,  Making  of* 

Its  Chemistry. — Aluminum  is  one  of  the  most 
widely  distributed  metallic  elements.  In  one 
method  of  its  getting  or  manufacture,  aluminum 
is  held  in  solution  by  a  molten  fluoride  bath.  An 
electric  current  is  conveyed  to  the  melted  solution 
by  means  of  carbon  cylinders  placed  in  the  bath 
for  positive  electrodes,  a  carbon-lined  pot  forming 
the  negative  electrode.  The  oxygen  of  the  alum¬ 
inum  gives  off  a  carbon  dioxide,  wearing  away  the 
carbon  equally  with  the  aluminum.  The  reduced 
metal  settles  at  the  bottom  of  the  pot,  and  is 
tapped  off,  yielding  99  per  cent,  purity. 

Production. — The  total  production  m  the  world 
in  1899  was  12,254,838  pounds,  of  which  about 
one-half  was  produced  at  Niagara  Falls.  In  1855 
the  price  was  $90  per  pound.  Its  present  price 
is  under  30  cents  per  pound  in  rods  and  bars  for 
electrical  conduction. 

Properties. — Like  gold  and  silver,  aluminum 
hardens  in  working,  and  rods  and  wire  vary  in 
strength.  It  is  manufactured  by  bringing  to¬ 
gether  on  a  large  scale  10  parts  of  the  double 
chloride,  5  of  cryolite  and  2  of  sodium  in  a  re¬ 
verberating  furnace.  The  tensile  strength  of 
aluminum  is  found  to  be  26,880  pounds  per 
square  inch  as  compared  to  16,500  pounds  for 
cast  iron,  50,000  pounds  for  wrought  iron,  and 
78,000  pounds  steel.  Its  mechanical  properties 
show  it  is  suitable  where  strength  combined  with 
lightness  is  required  and  a  great  range  of  elastic 
action  is  needed.  Its  elastic  range  is  three  times 
that  of  steel  and  five  times  that  of  wrought  iron. 
It  makes  good  beams  for  balances. 

The  electrical  conductivity  of  silver  is  100,  cop¬ 
per  90,  aluminum  50,  and  its  thermal  conductivity 
38,  as  against  73.6  for  copper  and  100  for  silver. 

Alloys. — Alloyed  with  copper  it  is  known  as 
aluminum  bronze,  with  silver  as  tiers  argent.  It 
is  slowly  increasing  in  use  for  domestic  purposes 
and  in  optical  instruments,  as  well  as  in  military 
accoutrements  and  for  electrical  conductors. 

Tenacity.  —  Aluminum  ranks  second  only  to 
steel  in  tenacity;  is  one-fourth  as  heavy  as  silver; 
non-volatile  at  very  high  temperatures,  conducts 
heat  and  electricity  as  well  as  silver;  does  not 
oxidize  even  at  red  heat,  and  resists  the  action 
of  water,  sulphuretted  hydrogen,  concentrated 
nitric  acid  and  dilute  sulphuric  acid. 

The  Cowles  Process. — Aluminum  was  first  sep¬ 
arated  in  1828  by  decomposing  the  chloride  by 
means  of  potassium.  The  present  condition  of 


the  aluminum  industry  is  due  to  the  Cowles 
process,  which  heats  to  incandescence  by  the  elec¬ 
tric  current  a  mixture  of  alumina,  carbon  and  cop¬ 
per,  the  reduced  aluminum  alloying  with  the 
copper. 

An  enormous  industry  has  been  built  up  at 
Niagara  Falls.  Aluminum,  by  reason  of  its 
cheapness,  has  become  a  very  important  material 
for  a  rapidly  increasing  number  of  practical  uses- 
in  the  arts  and  industries. 

Use  as  a  Sharpener. — A  German  experimenter,. 
Herr  Bernhard,  noting  the  structure  of  alumi¬ 
num,  decided  to  try  it  for  putting  an  edge  on  fine 
cutting  instruments,  such  as  surgical  knives, 
razors,  etc.  He  found  that  it  acted  exactly  like 
a  razor  hone  of  the  finest  quality.  Further  in¬ 
vestigation  showed  that,  when  steel  is  rubbed  on 
it,  the  aluminum  disintegrates,  forming  a  minute 
powder  of  a  greasy,  unctuous  nature  that  clings 
to  steel  with  great  tenacity,  and  thus  assists  in 
cutting  away  the  surface  of  the  harder  metal.  So 
fine  is  the  edge  produced  that  it  cannot  be  made 
finer  by  the  strop,  which,  used  in  the  ordinary 
way,  merely  tends  to  round  the  edge. 

Production.  —  The  production  of  aluminum  in 
the  United  States  during  1902  was  approximately 
7,300,000  pounds,  as  compared  with  7,150,000 
pounds  in  1901,  an  increase  of  150,000  pounds, 
according  to  a  report  on  the  production  of  that 
metal  by  the  United  States  Geological  Survey. 
One  company  has  in  operation  11,000  horse¬ 
power  at  Niagara  Falls,  N.  Y.,  and  5,000  horse¬ 
power  at  Shawinigan  Falls,  Quebec,  a  total  of  16,- 
000  horse-power,  which  is  equivalent  to  a  capacity 
of  4,500  tons  of  metal  yearly. 


Artesian  Wells. 

Derivation  of  Name. — The  artesian  well  derived 

its  name  from  the  province  in  France  named  Ar¬ 
tois.  It  is  probable,  however,  that  wells  to  secure 
supplies  of  water  were  bored  ages  ago  in  Egypt 
and  China.  Artesian  wells  are  made  by  boring 
the  earth  in  such  localities  where  from  internal 
pressure  water  flows  spontaneously  like  a  fountain. 
They  are  usually  of  small  diameter  and  of  great 
depth.  The  geological  conditions  must  be  of  such 
character  as  to  permit  of  a  pressure  of  water 
through  an  orifice. 

Where  Found. — Artesian  wells  are  very  com¬ 
mon  in  many  sections  of  the  West,  where  they  are 
bored  at  relatively  small  cost  and  afford  an 
abundant  supply  of  water.  Occasionally  artesian 
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we’] 3  are  bored  in  other  sections  of  the  country, 
and  which  supply  abundant  volumes  of  water, 
mostly  for  manufacturing  requirements. 

Improved  Methods. — Great  improvements  have 
been  made  in  well-drilling  plants,  one  of  the  latest 
inventions  being  the  adaptation  of  an  electric 
motor  to  deep-well  boring.  The  drill  is  inclosed 
in  a  water-tight  casing  suspended  from  a  derrick 
by  a  cable  with  necessary  conductors  attached  for 
reaching  the  desired  depth.  It  is  provided  with 
signaling  devices  whereby  the  operator  can  tell  by 
the  sound  whether  the  work  is  proceeding  in  a 
satisfactory  manner. 

Cutting  Device. — The  object  of  another  device 
is  to  enlarge  the  hole  in  the  rock  below  the  casing 
so  that  it  may  be  sunk  to  a  lower  depth  when,  for 
any  reason,  this  becomes  necessary.  It  consists  of 
an  expansible  c.utting  device  which  can  be  passed 
through  the  casing  by  suitable  manipulation. 


Artificial  Limbs. 

Sources  of  Accidents. — The  necessity  for  arti¬ 
ficial  limbs  is  largely  due  to  accidents  received  in 
workshops  and  on  trolley  and  steam  railroads. 
When  it  is  remembered  that  accidents  on  rail¬ 
roads  in  the  United  States  average  1,000  per  week, 
and  that  probably  as  many  or  possibly  more  unre¬ 
ported  accidents  occur  in  the  workshops  of  the 
country,  it  is  not  difficult  to  recognize  why  and 
how  the  industry  of  manufacturing  artificial  limbs 
exists.  The  percentage  of  accidents  which  results 
in  loss  of  limbs  is  increasing  decade  by  decade,  as 
well  as  per  head  of  population. 

Statistics. — The  number  of  manufacturing  es¬ 
tablishments  engaged  increased  from  33  in  1880 
to  59  in  1890  and  87  in  1900;  wage  workers  in¬ 
creased  in  those  years  respectively  from  72  to  162 
to  249,  and  the  value  of  work  done  from  $137,024 
to  $475,977  and  $749,854  respectively,  an  increase 
of  over  fivefold  in  twenty  years. 

Progress  in  Manufacture. — Remarkable  prog¬ 
ress  has  been  made  in  the  manufacture  of  limbs, 
and  especially  as  to  the  ease  with  which  they  can 
be  worn.  They  are  so  adapted  to  the  body  that 
their  use  is  liable  to  slip  the  observation  of  the 
casual  observer. 

First  Patent. — Until  about  the  middle  of  the 
nineteenth  century  the  survivor  of  a  surgical 
operation  in  which  a  limb  was  involved  was  a  piti¬ 
ful  object.  The  first  patent  for  an  artificial  leg 
was  granted  in  1846.  Marked  improvements  were 
made  between  J.853-1863  by  inventors,  who,  in 


the  latter  year,  used  sponge  rubber  for  the  con¬ 
struction  of  artificial  feet  and  hands,  which  dis¬ 
pensed  with  articulated  joints.  About  1887  an 
inventor  introduced  a  foot  and  leg  portion  of  & 
wooden  leg  made  from  wood  which  grows  with  a 
crook,  as  at  the  root  of  a  tree  where  the  strength 
and  lightness  of  a  continual  natural  grain  is  ob¬ 
tained  at  the  instep. 

Modern  Improvements. — Over  300  patents  have 
been  taken  out  for  artificial  legs  and  arms,  and 
modern  improvements  extend  to  every  detail  of 
construction.  In  fact,  it  is  difficult  to  recognize  a 
wooden  leg  attached  to  the  stump.  Men  ride 
horseback,  use  the  bicycle,  and  occasionally  are 
found  to  perform  on  the  tight-rope,  who  wear  arti¬ 
ficial  limbs. 

The  skill  of  artificial  limb  makers  has  gone  be¬ 
yond  the  prescribed  limits  of  limb  making,  and  pro¬ 
duces  among  other  aids  artificial  eyes,  eardrums,, 
audiphones,  etc.  The  value  of  the  products  is. 
now  over  one  million  dollars  annually. 


Comparative  Summary  of  the  Artificial  Limb  Industry. 


1880 

1890 

1900 

Number  of  establishments.. . 
Capital  invested . 

33 

*82,600 

72 

*13,833 

*137,024 

69 

*180,896 

162 

*102, 43f. 
*475,97', 

87 

*290,104 

219 

*140,020 

*749,854 

Wage-earners . . 

Wages  paid  . . 

Value  r»f  prodncffl t  r,TTr,rt, 

Automobile  and  Bicycle,  Mechanics  of. 

Early  History. — The  first  automobile  was  made 
long  before  the  first  locomotive.  It  was  fore¬ 
shadowed  away  back  in  the  thirteenth  century,, 
and  was  foretold  in  the  fourteenth  century  by 
Roger  Bacon.  Cugnot,  in  France,  in  1769,  pro¬ 
duced  a  steam  automobile;  in  the  year  following 
an  improvement  on  it  appeared,  which  is  still  in 
existence.  Richard  Trevethick  in  1802  built  a 
steam  road  carriage,  and  in  1825  a  successful  one 
appeared.  Hancock  in  1839  brought  out  a  num¬ 
ber  of  steam  vehicles,  one  of  which  was  an  omni¬ 
bus,  and  which  was  operated  between  London  and 
its  suburbs.  These  were  soon  followed  by  others, 
built  by  J.  Scott  Russell,  which  ran  between  Lon¬ 
don  and  Scotland,  and  attained  a  speed  of 
twelve  to  fifteen  miles  an  hour  on  good  roads. 
They  aroused  popular  tumult,  and  were  discon¬ 
tinued. 

Automobile  Development.  —  The  next  era  was 
the  introduction  of  traction  engines,  which  re¬ 
sulted  in  the  building  up  of  an  important  industry 
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in  England.  This  was  followed  by  the  modern 
automobile  era.  Various  prizes  were  ottered  a  few 
years  ago  for  the  production  of  an  automobile,  or 
horseless  vehicle,  as  it  was  then  termed,  and  in¬ 
ventive  ability  was  stimulated.  Contests  were  en¬ 
couraged;  there  were  frequent  trials  and  tests  of 
the  new  machines,  and  defects  and  requirements 
were  studied. 

The  Gas  Engine. — A  great  impulse  was  im¬ 
parted  to  the  automobile  by  the  perfection  of  the 
gas  engine,  which  had  for  a  generation  attracted 
the  attention  of  mechanics,  inventors  and  me¬ 
chanical  engineers.  The  practical  perfection  of 
the  gas  engine  opened  a  clear  road  for  the  automo¬ 
bile.  It  was  then  but  a  question  of  mechanism 
and  public  acceptance. 

The  Combustion  Motor. — For  combustion  mo¬ 
tors,  as  well  as  for  the  generation  of  steam  for 
engines,  gasoline  is  now  the  standard  and  recog¬ 
nized  fuel  of  common  practice.  The  work  that 
has  been  done  on  these  motors  is  almost  infinite 
in  variety  and  extent.  For  automobile  work  the 
gases  have  been  practically  disregarded,  on  ac¬ 
count  of  the  space  and  weight  required  for  stor¬ 
age,  to  which  must  be  added  the  expense  of  com¬ 
pression.  Experiments  made  with  acetylene  have 
not  as  yet  proven  satisfactory. 

Mechanical  Points  of  Construction. — The  ob¬ 
jective  points  in  most  automobile  construction  are 
lightness,  strength,  speed  and  capacity.  The  ideal 
motor  is  silent  and  free  from  vibration,  which  is 
realized  in  the  electric  motor,  while  in  the  gasoline 
or  steam  motor  noise  and  vibration  are  difficult  to 
overcome.  Vibration  is  largely  eliminated  by  the 
use  of  two  cylinders  whose  cranks  are  set  opposite 
each  other.  Since  1898  there  has  been  a  marked 
tendency  to  do  away  with  the  cooling  of  the  cylin¬ 
der  by  the  circulation  of  water,  and  to  replace  it 
either  by  an  energetic  ventilation  with  a  fan 
driven  by  the  motor  or  by  enlarging  the  radial 
surfaces. 

In  order  to  obtain  the  best  efficiency  of  a  gaso¬ 
line  motor  the  ratio  of  the  speed  of  the  vehicle  to 
that  of  the  motor  should  be  changed  without  vary¬ 
ing  the  latter,  which  should  remain  constant  and 
retain  its  normal  maximum  value.  This  is  an 
ideal  that  has  not  been  attained  in  automobile 
carriages,  but  there  are  gradual  approaches  to  this 
solution. 

Compensating  Gear. — When  electric  propulsion 
is  used,  with  two  motors 'driving  the  wheel  at  op¬ 
posite  ends  of  the  axle,  no  compensation  is  needed, 
hut  for  gasoline  and  steam  motors  delivering 
power  direct  to  the  axle,  some  form  of  compensat¬ 


ing  gear  is  used  in  order  to  enable  the  vehicle  to 
move  in  a  curved  line  without  a  bridling  or  slip¬ 
ping  of  the  wheels.  Elaborate  tests  show  that 
decided  advantages  are  gained  by  the  use  of  pneu¬ 
matic  tires. 

Steering  Apparatus. — As  to  steering,  French 
automobiles  are  usually  operated  with  a  hand- 
wheel  and  worm  gear.  American  machines  ordi¬ 
narily  have  a  lever  for  steering,  which,  while  quiet 
in  action,  renders  it  necessary  for  the  driver  to 
have  his  hand  upon  it  at  all  times.  The  funda¬ 
mental  idea  of  all  steering  gear  is  that  when  on 
a  curve  the  central  line  of  the  axle  of  each  wheel 
should  radiate  from  a  single  point  if  side-slipping 
is  to  be  avoided. 

Growth  of  the  Industry. — The  growth  of  the 
industry  has  been  so  rapid,  and  the  introduction 
of  the  automobile  has  been  so  successfully  accom¬ 
plished,  that  there  is  hardly  a  type  of  horse-drawn 
vehicle  that  has  not  its  counterpart  in  one  pro¬ 
pelled  by  steam,  gasoline  or  electricity. 

The  Automobile  Field. — Any  description  of  the 
various  makes  of  American  automobiles  is  mani¬ 
festly  beyond  the  scope  of  this  review;  while  there 
is  a  broad  field  for  the  pleasure  vehicle,  there  is  a 
broader  one  for  the  automobile  delivery  wagon 
and  truck,  if  certain  defects  well  understood  can 
be  overcome. 

The  Automobile  on  the  Farm. — A  few  automo¬ 
biles  have  been  successfully  adapted  to  farm  use, 
especially  in  the  mowing  machine,  but  the  practi¬ 
cal  utility  of  automobilism  for  purely  agricultural 
purposes  is  problematical. 

The  Improvements  in  Sight. — The  automobile 
has  not  yet  found  its  true  base.  Different  classes 
of  inventors  are  at  work  experimenting  along  par¬ 
allel  lines.  One  class  is  seeking  to  produce  auto¬ 
mobiles  of  from  500  to  800  pounds’  weight,  good 
for  ordinary  distances,  that  will  retail  at  $300  to 
$500;  another  class  is  pushing  forward  in  the  di¬ 
rection  of  heavy  trucks,  and  with  gratifying  pros¬ 
pects.  Others  are  introducing  improvements  con¬ 
sisting  in  borrowing  carriage  features,  as,  for 
instance,  tops  for  protection  and  other  carriage 
devices.  Still  others  are  seeking  to  produce  ma¬ 
chines  of  enormous  speed  and  endurance. 

Automobile  Statistics.  —  The  latest  enumera¬ 
tions  show  that  there  are  398  manufacturers  of 
automobiles  in  the  United  States  and  739  dealers. 
New  York  leads,  with  83  recorded  builders  and 
138  dealers;  Massachusetts,  63  manufacturers  and 
58  dealers;  Ohio,  51  manufacturers  and  49  deal¬ 
ers;  Pennsylvania,  32  manufacturers  and  71  deal- 
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ers;  Illinois,  33  manufacturers  and  37  dealers.  In 
1900  there  were  built  3,901  automobiles,  of  which 
3,472  were  for  pleasure  uses  and  429  for  delivery 
and  transfer  purposes. 

Automobile  Clubs. — Associations  of  manufac¬ 
turers  exist  for  the  conservation  of  mutual  inter¬ 
ests,  and  automobile  clubs  are  springing  up,  de¬ 
signed  to  promote  good-fellowship  and  to  combat 
unfavorable  legislative  supervision  or  control,  as 
well  as  unfair  municipal  rules  and  regulations.  It 
is  estimated  that  there  were  over  40,000  automo¬ 
biles  in  the  United  States  in  1902,  and  the  num¬ 
ber  was  greatly  increased  for  1903.  An  estimate 
for  the  probable  production  for  1904  places  the 
figures  as  high  as  30,000. 

As  to  the  Bicycle. — In  1869  the  entire  bicycle 
was  made  of  iron  and  steel;  solid  rubber  tires  and 
brakes  followed.  The  pneumatic  tire  was  the 
basis  of  the  abounding  popularity  of  the  machine. 
It  furnished  not  only  an  elastic  bearing  which 
cushions  the  jar,  but  also  makes  a  broader  tread 
that  renders  cycling  on  soft  roads  of  the  country 
more  agreeable.  The  latest  innovation  was  the 
chainless  wheel,  which  connects  the  axle  of  the 
pedal-crank  with  the  axle  of  the  rear  wheel  by  a 
shaft  with  beveled  gears.  All  parts  of  the  bicycle 
of  to-day  have  come  in  for  a  share  of  attention  at 
the  hands  of  inventors,  who  have  brought  out  a 
variety  of  differential  speed-gears  and  brakes. 
Nearly  5,000  patents  have  been  granted  on  bicy¬ 
cles  and  tricycles,  but  notwithstanding  the  great 
popularity  for  upward  of  a  decade,  this  form  of 
amusement  is  subsiding. 


Comparative  Summary  of  the  Bicycle  and  Tricycle  Industry. 


1890 

1900 

Number  of  establishments . ....... 

27 

8982,014 

1,797 

8982,014 

82,568,826 

812 

88,189,817 

17,525 

88,189,817 

831,915,908 

Oiipit.^1  in  vested . .  . 

Wage-ftarners  . 

Wages  paid .  . . . 

Valuu  of  products.  . . . 

The  figures  of  the  Government  for  1890  were 
evidently  gathered  carelessly. 


Awnings,  Tents  and  Sails. 

Utility. — Within  twenty  years  the  manufacture 
of  awnings,  tents  and  sails  has  increased  sixfold, 
which  fact  is  measurably  explainable  by  the 
greatly  increased  use  to  which  such  products  are 
put.  The  custom  of  many  householders  in  pro¬ 
viding  window  protection  to  direct  sunlight  has 
created  a  material  demand.  The  use  of  tents  for 
militia  purposes  and  for  summer  outing  has  like¬ 


wise  considerably  increased  factory  activity.  The 
decline  in  sail  tonnage  has  cut  off  some  of  the  for¬ 
mer  profitable  demand,  but  other  sources  of  trade 
have  more  than  compensated  for  this  loss. 

Statistics. — Domestic  and  office  requirements  of 
these  products  of  canvas  are  growing  with  great 
rapidity.  Twenty  years  ago  the  value  of  these 
products  was  less  than  $2,000,000.  At  present  the 
average  output  is  in  excess  of  $12,000,000  annu¬ 
ally,  and  the  number  of  persons  engaged  increased 
during  that  period  from  1,268  persons  to  4,400, 
employed  in  858  establishments,  in  1900,  as 
against  151  shops  in  1880. 


Babbitt  Metal  and  Solder. 

A  Peculiar  Industry. — The  extraordinary  value 
of  Babbitt  metal  as  a  bearing  to  lessen  friction 
and  its  numerous  attendant  evils,  has,  with  the 
unprecedented  expansion  of  machinery  and  me¬ 
chanical  appliances,  created  a  department  of  in¬ 
dustrial  activity  peculiar  to  itself.  The  fortunate 
discovery  of  this  most  valuable  composition  re¬ 
lieved  the  mechanical  world  of  accumulating  dis¬ 
advantages,  and  made  possible  the  construction 
and  operation  of  machinery  on  a  scale  and  with 
an  economy  otherwise  practically  impossible.  It 
is  the  most  valuable  composition  known  for  its 
purpose,  and  its  object  is  to  prevent,  or  rather 
minimize,  friction  of  parts  of  machinery,  particu¬ 
larly  in  journals  where  there  is  great  pressure  and 
speed. 

Solder. — Solder,  though  not  serving  the  same 
purpose,  is  usually  produced  in  the  same  establish¬ 
ment  and  sold  with  it.  It  is  used  to  cover  or  sur¬ 
round  joints,  to  prevent  the  escape  of  fluids  and 
gases  through  the  minute  crevices  or  interstices 
which  exist  in  certain  mechanical  construction. 
It  is  the  plumbers’  vade  mecum,  and  the  insepara¬ 
ble  companion  of  many  mechanics  where  the  na¬ 
ture  of  the  work  demands  the  closing  of  avenues 
of  escape  of  contained  liquids  or  gases. 

Solder  is  an  alloy,  and  is  termed  hard  or  soft, 
the  hard  fusing  at  red  heat  and  the  soft  at  com¬ 
paratively  low  temperature.  Solders  are  vari¬ 
ously  made.  One  is  made  of  2  parts  bismuth, 
1  tin,  and  1  lead.  Tin  melts  at  455  degrees  Fahr., 
but  the  alloy  melts  at  200  degrees.  Less  bismuth 
increases  the  melting  point.  A  solder  can  thus 
be  made  to  fuse  at  any  desired  temperature  be¬ 
tween  212  and  329  degrees. 

Babbitt  and  White  Metal. — Babbitt  metal  and 
Carson’s  white  brass  are  most  valuable  anti-fric- 
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tion  alloys.  The  term  “white  metal”  is  applied 
to  all  alloys  in  which  zinc,  tin  or  lead  is  in  suffi¬ 
cient  proportion  to  impart  a  white  color.  Babbitt 
metal  is  made  of  various  composition.  Generally 
it  may  be  described  as  a  tin  alloy,  10  parts  tin  with 
1  part  each  of  copper  and  antimony. 

Variety  of  Compositions.  —  A  solder  for  brass 
work  is  made  of  equal  parts  of  copper  and  zinc,  or, 
for  fine  work,  1  part  silver,  8  parts  copper  and  8 
zinc.  Hard  solder  is  made  of  865  copper,  9.5  zinc 
and  4  tin.  Tor  copper,  3  parts  copper,  1  zinc;  or, 
7  copper,  3  zinc,  2  tin.  Hard  spelter  solder  is 
made  of  2  parts  copper,  1  zinc,  and  is  good  for 
iron  work.  A  middling  hard  solder  is  made  of  4 
parts  scrap  of  metal  to  be  soldered  with  1  zinc. 
Hard  silver  solder  is  made  of  4  parts  silver,  1  cop¬ 
per,  or  2  silver  and  1  brass  wire.  For  sealing 
canned  goods,  take  pounds  lead,  2  pounds  tin, 
'2  ounces  bismuth;  melt  the  lead  first,  then  add 
tin,  and  last,  bismuth  stirred  in  well  just  before 
pouring.  A  soft  solder  for  joining  electrotype 
plates  is  made  of  67  parts  lead,  33  tin.  For  steel, 
19  parts  silver,  3  copper,  1  zinc.  For  tinned  iron, 
7  lead,  1  tin. 

Alloys  for  Bearings. — In  connection  with  Bab¬ 
bitt  metal,  phosphor  bronze  and  manganese  bronze 
for  bearings,  cadmium  is  also  used.  Railroad  en¬ 
gineers  have  tried  almost  everything  to  get  the 
Rest  anti-friction  alloy.  Tin  and  copper  are  too 
hard.  White-metal  bearings,  with  copper  and  an¬ 
timony  predominating,  is  too  brittle  and  breaks 
under  heavy  loads. 

Bismuth  Bronze. — This  is  a  very  good  alloy  for 
telegraph  and  music  wire  and  for  domestic  arti¬ 
cles,  and  is  made  with  69  parts  copper,  21  spelter, 
9  nickel  and  1  bismuth.  It  is  hard  and  tough. 


Comparative  Summary  of  the  Babbitt  Metal  and  Solder  Industry. 


1880 

1890 

1930 

dumber  of  establishments. . . 
Capital  invested. . 

9 

873,100 

44 

818,745 

8262,950 

36 

8954,654 

173 

884,283 

82,905,102 

61 

83,115,568 

535 

8294.584 

89,191,409 

Wage-earners . . . 

V/ao-es  paid . . . 

\alue  of  products . 

The  value  of  these  products  has  increased  ap¬ 
proximately  thirtyfold  within  twenty  years,  an  ex¬ 
pansion  greater  than  is  shown  in  any  other  indus¬ 
try.  It  is  explained  by  the  enormous  expansion 
of  mechanism,  and  is  a  fair  measure  of  mechanical 
progress.  Notwithstanding  the  great  increase  in 
output  of  copper,  lead,  zinc  and  silver  the  market 
prices  of  Babbitt  metal  and  solder  vary  only 
within  fractional  limits,  because  of  the  remark¬ 
able  expansion  in  demand. 


Bag  Making. 

Growth  of  the  Industry. — The  necessity  for  re¬ 
ceptacles  to  hold  a  great  variety  of  commercial 
products  in  their  natural  state,  or  milled  or  more 
or  less  pulverized  forms,  has  built  up  an  industry 
the  annual  value  of  the  products  of  which  are  in 
excess  of  $20,000,000.  The  economy  of  bags  for 
filling,  handling,  shipping  and  for  easy  and  quick 
distribution  purposes  has  led  to  their  adoption  in 
all  commercial  and  manufacturing  avenues  where 
convenience  can  be  subserved.  No  other  substi¬ 
tute  has  been  found.  The  use  of  lumber  as  ma¬ 
terial  for  packages  is  impracticable.  Bags,  on 
the  other  hand,  are  more  easily  and  readily  made, 
there  being  an  abundance  of  material  always  avail¬ 
able  and  an  abundance  of  factory  equipment  for 
their  manufacture.  They  carry  more  merchan¬ 
dise  for  the  space  occupied,  can  be  reshipped  at 
small  expense,  are  more  durable  than  packages  of 
other  material  and  permit  of  some  degree  of  evap¬ 
oration  and  circulation  of  air  which  is  sometimes 
desirable.  They  are  convenient  for  ocean  and 
railroad  traffic  and  for  handling  through  retail 
channels  of  distribution,  and  enable  merchants  to 
regulate  quantities  to  meet  the  requirements  of 
their  business. 

The  accompanying  figures  exhibit  the  extent 
and  growth  of  the  industry: 


Comparative  Summary  of  the  Bag  (other  than  Paper)  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

64 

84,917,000 

6,451 

81.603,785 

813,238.253 

80 

89,347,787 

6,633 

82,049,832 

820,207,805 

78 

87,696,732 

4,039 

81,133,128 

820,123,486 

Wage-earners . 

Wages  paid .  . .  - . 

Value  of  products . 

Decrease  of  the  Industry. — There  is  a  tendency, 
however,  at  work  to  relatively  reduce  the  quantity 
of  merchandise  shipped  and  handled  in  bags  by 
reason  of  the  large  shipment  of  many  commodi¬ 
ties  in  bulk  and  their  preparation  for  final  dis¬ 
tribution  to  consumers  in  different  forms  than 
bags.  This  tendency  is  shown  in  a  slight  decline 
during  the  past  decade  in  the  capital  invested  in 
the  industry  and  a  fractional  decline  in  the  value 
of  products  as  well  as  in  a  reduction  of  almost 
one-third  in  the  number  of  wage  workers  engaged. 
Another  cause  for  the  decline  in  the  fibre  bag 
industry  is  the  remarkable  expansion  of  the  paper 
bag  industry,  which  has  within  a  few  years  been 
developed  to  a  high  state  of  practical  efficiency. 
Paper  bags  are  cheaper  and  more  safely  carry  a 
large  number  of  products,  especially  for  house¬ 
hold  and  personal  requirements. 
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The  Baking  Industry. 

Baking  Long  Ago. — Baking  was  known  in  earli¬ 
est  times.  In  Numbers  we  are  told  that  the  people 
•went  about  and  gathered  manna  and  ground  it 
in  mills  or  beat  it  in  a  mortar,  and  baked  it  in 
ans.  Isaiah  says,  “Yea,  ye  kindleth  it  and  baketh 
read.” 

Nutrient  Values. — The  nutritious  qualities  of 
wheat  vary  greatly.  While  the  baker  may  give  a 
.certain  weight  of  loaf,  he  by  no  means  assures  the 
buyer  a  given  amount  of  nutrition  from  its  use. 
.Spring  wheat,  for  instance,  grown  in  the  Bed 
Biver  Valley  of  the  North,  Minnesota,  North  and 
.South  Dakota,  is  said  to  contain  a  larger  percent¬ 
age  of  gluten,  more  phosphate,  more  health-giving 
and  health-sustaining  qualities  than  much  wheat 
grown  elsewhere.  Most  wheat  used  for  flour  is 
winter  wheat,  and  is  usually  soft  and  contains  a 
.smaller  percentage  of  gluten  and  phosphates  and 
is  a  cheaper  and  inferior  material  for  bread,  cake 
;and  pastry.  To  most  housekeepers  flour  is  flour, 
because  different  flours  do  not  indicate  the  various 
.quantities  of  nutrition  contained. 

The  Gradual  Reduction  Method. — The  present 
method  of  grinding  wheat  is  known  as  the  “grad¬ 
ual  reduction”  method.  The  wheat  is  granulated 
instead  of  pulverized,  and  slightly  crushed,  after 
which  the  middlings  or  grits  are  separated.  The 
wheat  goes  through,  in  many  mills,  six  sets  of 
breakers,  the  rohs  in  each  successive  breaker  being 
.closer  together.  Hence  there  are  six  different 
grades  in  size  and  quality. 

Baking  Powders. — Cake-baking  methods  are 
greatly  facilitated,  as  well  as  simplified,  by  the 
use  of  baking  powders,  the  manufacture  of  which 
has  reached  immense  proportions.  By  means  of 
these  powders  more  uniform  results  in  cake  bak¬ 
ing  are  secured  than  where  each  baker  or  house¬ 
wife  is  restricted  to  using  baking  soda,  the  old- 
time  method.  The  baking  and  baking-powder  in¬ 
dustry  has  doubled  during  the  last  decade,  and 
has  increased  three  and  one-half  times  in  twenty 
years.  The  ease  with  which  biscuit  baking  is 
done  by  the  use  of  various  yeasts,  the  ease  with 
which  small  purchases  of  flour  can  be  made,  the 
wonderful  adaptation  of  culinary  apparatus  for 
quick  baking,  and  the  growing  preference— but 
not  always  hygienic  preference — for  hot  bread  in 
different  forms,  have  united  to  create  and  sustain 
a  demand  for  baked  products  of  wheat  and  for 
powders  for  facilitating  baking  processes  which 
have  built  up  an  industry  of  enormous  propor¬ 
tions,  as  the  appended  interesting  statistics  show. 


Proportions  of  the  Industry. — The  industry  of 
baking  has  latterly  assumed  vast  proportions,  and 
old-time  household  baking,  with  all  its  mistakes 
and  shortcomings,  is  disappearing.  Home-baking 
requires  considerable  skill,  which  is  not  universal. 
Then,  the  changing  conditions  of  society,  the  ab¬ 
sence  of  suitable  ovens  and  the  lack  of  time  to 
devote  to  baking,  all  unite  to  make  the  baker  a 
more  important  factor  in  modem  society. 

Science  of  Baking. — Besides  this,  the  science  of 
baking,  both  from  its  mechanical  and  chemical 
standpoints,  has  been  greatly  improved  and  more 
thoroughly  understood.  The  facility  with  which 
fresh  bread  can  be  made  and  offered  for  sale, 
makes  its  preparation  in  the  homes  almost  un¬ 
necessary.  The  old-time  oven,  which  was  heated 
with  wood,  is  no  longer  a  possibility  in  urban 
surroundings,  and  even  in  rural  sections  it  is  being 
neglected  and  hot  bread  in  various  forms  substi¬ 
tuted,  even  though  there  are  hygienic  reasons 
against  its  too.  constant  and  too  liberal  use.  The 
baker  has  become  a  necessity  of  the  age,  and  the 
success  with  which  he  does  his  work  is  making 
him  a  still  more  valued  member  of  the  great  fam¬ 
ily  of  industries. 

Comparative  Sta'emcnt  of  the  Baking  and  Yeast  Powder  Industry. 


1880 

1890 

1900 

Number  of  establishments. . 

110 

160 

191 

Capital  invested . 

81,360,600 

83,587,919 

88,337,723 

Wage-earners . 

1,042 

1,441 

1,938 

Wages  paid . 

8466,262 

8574,241 

8717,000 

Value  of  products . 

84,760,508 

87,406,806 

814,568,380 

Comparative  View  of  Bread  and  Other  Bakery  Products. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested. . 

6,396 

819,156,286 

22,488 

89,411,328 

865,824,896 

10,484 

845,768,489 

38,841 

$19,120,259 

8128,421,535 

14,917 

881,049,553 

60,271 

827,893,170 

8175,657,348 

Wa°’e-earnerR  . 

VTa^es  paid . • . 

Value  of  products . 

Ball-Bearing  and  Draft-Saving  Utilities. 

Importance  of  Bearings.  —  The  placing  of  a 
small  spherical  piece  of  steel  between  the  bearings 
of  parts  of  machinery  was  an  innovation  that  was 
widely  welcomed  when  it  was  introduced  a  few 
years  ago.  This  little  device  produced  extraordi¬ 
nary  results  in  controlling  friction,  in  lightening 
draft,  in  prolonging  the  endurance  of  machinery 
and  in  arresting  those  microscopic  deteriorations 
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which  pene Irate  all  mechanical  appliances  where 
part  rubs  against  part. 

Utility. — Ball  bearings  have  introduced  a  new 
feature  and  new  possibilities  in  that  mechanical 
construction  where  it  is  possible  to  utilize  them. 
They  are  largely  used  in  vehicles,  and  also  are 
being  largely  used  in  machinery  of  all  kinds  and 
in  mechanism,  light  and  heavy,  where  their  pres¬ 
ence  restricts  friction  and  permits  an  easier  move¬ 
ment  of  connected  parts. 

Economies  Subserved. — A  wide  door  has  been 
opened  by  this  simple  mechanical  device  for  the 
attainment  of  economies  and  the  avoidance  of  dis¬ 
advantages  which  have  been  the  subject  of  anxi¬ 
ety  and  apprehension  on  one  hand  and  the  object 
of  fruitless  study  on  the  other. 

Draft-Saving  Utilities.  —  Draft-saving  utilities 
of  various  kinds,  in  addition  to  ball  hearings,  are 
now  in  general  use  on  wagons  and  carriages  and 
vehicles,  which  materially  reduce  the  effort  of  ani¬ 
mals  or  increase  the  load  which  can  he  carried 
with  the  same  expenditure  of  force.  The  mechan¬ 
ical  appliances  for  the  production  of  hall  bearings 
are  of  extreme  nicety  of  construction,  and  repre¬ 
sent  an  extraordinary  degree  of  inventive  ability 
and  mechanical  aptitude.  These  spherical  pieces 
of  steel  are  manufactured  in  machines  with  enor¬ 
mous  rapidity  and  with  infinitesimal  exactness,  the 
slightest  deviation  between  different  balls  pro¬ 
ducing  inharmonious  action  and  friction,  and 
tending  to  defeat  the  very  purpose  of  their  use. 
The  industry  has  grown  to  large  proportions,  and 
is  one  of  the  most  interesting  processes. 


Bells,  Manufacture  of* 

Bells  Long  Ago. — Bells  have  been  known  from 
the  earliest  historical  times.  They  are  spoken 
of  in  Exodus  in  connection  with  religious  worship, 
to  which  purpose  they  were  for  a  long  time  re¬ 
stricted.  The  processes  of  manufacture  in  early 
times  are  entirely  unknown.  Small  hells  were 
attached  to  the  robes  of  the  Jewish  high  priests 
and  had  a  symbolical  significance.  Golden  hells 
were  made  in  the  earliest  ages  which  would  point 
to  the  fact  that  gold  was  known,  used,  mined  and 
worked  into  various  kinds  of  ornaments.  Bells 
have  been  found  near  the  site  of  old  Nineveh, 
the  alloy  of  which  was  10  parts  of  copper  to  one 
of  tin. 

Growth  of  Manufacture. — The  Greeks  and  Ro¬ 
mans  used  hells  in  camps,  markets  and  baths,  as 
well  as  in  religious  observances.  Bells  were  intro¬ 


duced  into  the  churches  in  the  Christian  era  as 
early  as  the  year  400  A.  D.  They  were  manu¬ 
factured  through  succeeding  centuries  and  a  bell 
became  a  very  important  adjunct  of  the  early 
centuries  and  especially  during  the  Middle  Ages. 
They  were  in  use  in  England  in  the  seventh  cen¬ 
tury,  being  imported  from  the  continent. 

Big  and  Little  Bells. — Bells  were  first  cast  in 
England  about  the  year  940.  Sheep  bells  of 
bronze  used  in  ancient  Italy  are  still  to  be  seen 
in  the  museum  at  Naples.  It  became  the  habit 
of  the  owners  of  cattle  and  sheep  to  attach  small 
hells  to  them  when  turned  loose  to  feed  that  they 
might  be  more  easily  found  when  wanted.  Some 
hells  of  enormous  size  were  cast  at  a  time  when 
facilities,  such  as  we  understand  them  to-day, 
were  entirely  absent.  There  is  one  bell  at  Amara- 
poora  in  Burmah  which  weighs  260,000  pounds, 
and  one  at  Peking  130,000  pounds.  Large  bells 
were  made  in  Russia,  one  at  the  Kremlin  in  Mos¬ 
cow,  weighing,  when  recast,  432,000  pounds,  the 
largest  bell  in  existence.  The  great  bell  of  St. 
Paul’s  Cathedral  in  London,  cast  ,in  1709,  is 
6  7-10  feet  in  diameter  and  weighs  11,470  pounds. 
Big  Ben,  of  Westminster,  cast  in  1858,  weighs 
30,324  pounds. 

Development  of  the  Industry. — The  develop¬ 
ment  of  the  bell  industry  in  the  United  States 
began  when  the  colonists  were  few  in  number, 
but  languished  and  did  not  assume  importance 
until  within  sixty  or  eighty  years. 

The  Great  Stimulus. — The  greatest  stimulus  im¬ 
parted  to  the  bell  industry  was  given  when  elec¬ 
tricity  became  a  factor  in  modern  life.  The  re¬ 
quirements  of  the  electrical  industry  stimulated 
the  manufacture  of  bells  of  tiny  proportions, 
which  perhaps  do  not  belong  strictly  to  the  bell¬ 
making  industry  as  it  is  generally  regarded.  The 
use  of  bells  in  churches,  schools  and  other  public 
edifices  is  declining  in  proportion  to  the  amount 
of  building  done.  The  necessity  for  their  use  is 
declining  with  the  increase  of  other  means  of 
noting  time.  The  watch  and  clock  industry  re¬ 
stricted  the  bell  industry  in  a  material  degree, 
rendering  bells  largely  unnecessary,  and  where 
used,  more  a  matter  of  ornament  than  of  utility 
or  necessity. 

The  Consonant.  — Antiquarians  have  found 
small  bells  in  the  palace  of  Nimrod,  and  they 
were  used  for  centuries  in  China  before  they  were 
heard  of  in  Europe.  The  bronze  bells  of  Nineveh 
were  made  of  10  parts  copper  and  1  of  tin.  A 
good  bell,  when  struck,  yields  one  note,  called  the 
consonant.  To  test  a  bell,  tap  on  the  curve  at  the 
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top,  anc  it  will  yield  a  note  one  octave  above  the 
consonant.  Tap  it  one-quarter  lower  down,  it  will 
yield  a  note  the  quint  or  fifth  of  the  octave.  Tap 
it  half  way  down,  and  it  yields  a  third-octave  note. 
Tap  it  strongly  above  the  rim  where  the  clapper 
strikes,  and  the  octave  will  sound  simultaneously 
and  yield  the  consonant. 

Quality  of  Bell. — The  quality  of  a  hell  not  only 
depends  on  the  casting  and  fineness  and  mixture 
of  the  metals,  but  upon  the  due  proportion  of 
metal  to  the  calibre  of  the  bell.  The  larger  the 
bell,  the  lower  the  tone.  It  is  calculated  that  for 
a  peal  of  bells  to  give  the  pure  chord  of  the  ground 
tone  or  keynote,  third,  fifth  and  octave,  the  diam¬ 
eters  are  required  as  30,  24,  20,  15,  and  the 
weights  as  80,  41,  24  and  10. 

Bell  Founding  in  Holland. — Bell  founding  at¬ 
tained  perfection  in  Holland  in  the  sixteenth  and 
seventeenth  centuries.  Bells  were  made  with  bas- 
reliefs  of  exquisite  beauty,  the  striking  being  by 
hand,  clapper  and  revolving  drums.  In  past  ages 
they  had  considerable  influence  on  architecture, 
most  towers  being  built  to  hold  them. 


Comparative  Nummary  of  the  Bell  Industry. 


1880 

1890 

1900 

Number  of  establishments.. . . 
Capital  invested . 

20 

8793  120 

773 

8280,169 

81,065,824 

22 

8590,420 

A 

8323,010 

23 

81,038,305 

663 

8307,991 

81,247,730 

Wage- workers . 

Wages  paid . 

Value  of  products . 

Belt  Makers  and  Belting. 

Early  Belting. — The  discovery  of  the  steam  en¬ 
gine  created  the  necessity  for  belting.  As  a 
means  for  the  transmission  of  power  it  answers  a 
requirement  for  which,  until  recently,  no  ac¬ 
ceptable  substitute  had  been  found.  The  first 
effort  to  utilize  belting  was  extremely  crude  and 
yet  it  accomplished  work.  It  consisted  of  strips 
of  skin  sewed  together  and  made  sufficiently  taut 
to  turn  a  wheel.  The  utility  of  these  crude  belts 
was  at  once  recognized  by  mechanics  and  their 
use  extended  rapidly.  There  are  hints  and  allu¬ 
sions  through  the  writings  of  earlier  historians 
of  belting  being  used  in  the  conduct  of  manual 
operations,  but  the  information  is  too  hazy  to 
warrant  positive  statements  concerning  it.  It 
was  not  until  mechanical  devices  began  to  be 
used  that  belting  assumed  any  degree  of  value. 
In  a  short  time  the  manufacture  of  belting  be¬ 
came  quite  a  little  industrv  and  it  has  been  grow- 
92 


ing  in  use  ever  since;  in  recent  years  the  genius 
of  mechanics  and  of  inventors  has  been  addressed 
to  the  great  problem  of  dispensing  with  it  wher¬ 
ever  it  is  found  possible.  Considerable  progress 
is  being  made  in  this  direction. 

Use  of  Leather. — Leather,  from  its  strength, 
pliability  and  durability  is  up  to  the  present  time 
the  best  known  material  for  all  ordinary  belting 
requirements.  This  assertion  may,  perhaps,  seem 
too  sweeping  in  the  estimation  of  many  manu¬ 
facturers  of  excellent  substitutes,  which  have  en¬ 
dured  the  test  of  severe  mill  and  factory  work 
for  many  years.  For  extra  wide  main  driving 
belts,  vulcanized  India  rubber  is  preferred  by 
many.  It  has  advantages  over  leather,  of  lower 
first  cost  and  greater  driving  power.  Observing 
mechanics,  however,  question  whether  the  dif¬ 
ficulty  of  repairing  such  belting  by  unskilled 
hands  constitute  it  the  best  in  the  long  run. 
Good  driving  belts  are  made  of  cotton,  folded  and 
sewed  together  longitudinally,  and  saturated  with 
some  oily  composition.  They  grip  the  pulleys 
well. 

Ox-Hide  Belts. — The  strength  of  ox-hide  belts 
used  for  belting  has  been  calculated  at  about 
3,086  pounds  of  square  inch  of  section.  This  is 
reduced  at  the  riveted  joint  to  1,074  pounds  and 
to  960  pounds  at  the  laced  joint.  One-third  of 
these  figures  may  be  given  as  a  safe  working  ten¬ 
sion  for  transmitting  power  in  high-speeding  ma¬ 
chinery,  and  belts  should  be  made  about  one-third 
wider  than  for  slow  speed.  It  is  desirable  to 
make  all  belts  even  thickness  and  have  them 
neatly  joined.  The  driving  pulleys  should  be  ac¬ 
curately  turned  and  rounded  on  the  face.  For 
joining  belts,  hooks,  malleable  toothed,  plated 
and  other  devices  have  been  used,  but  plain  lac¬ 
ing  is  generally  preferred.  Endless  driving 
bands,  formed  of  crucible  steel  wire  woven  into  a 
network  for  chain,  are  used  where  the  wires  are 
arranged  to  run  parallel  to  the  width  of  the  belt. 
They  possess  great  flexibility  and  driving  power. 
These  bands  are  also  constructed  with  leather  or 
elastic  lining  to  prevent  stretching. 

Softness  and  Pliableness. — The  users  of  ma¬ 
chine  bands  know  by  experience  that  belts 
stuffed  with  tanner’s  dubbin  on  the  flesh  side  will 
become  as  smooth  all  over  as  the  hair  side  and 
will  outlast  many  belts  which  run  on  the  hair 
side  only.  Very  much  more  adhesiveness  is 
gained  by  softness  and  pliableness  of  belting 
leather  over  those  which  are  dry. 

Peculiarities  of  Belting. — Long  belts  are  pre¬ 
ferred  to  short  ones.  Horizontal,  inclined  and 
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long  belts  give  a  much  better  effect  than  vertical 
or  short  ones.  Belts  of  coarse,  loose  leather  do 
better  service  in  dry,  warm  places.  The  hair  side 
uf  a  belt  put  next  to  the  pulley  will  drive,  per¬ 
haps,  one-third  more  than  the  flesh  side.  The 
.strongest  part  of  the  belt  is  near  the  flesh  side 
and  about  one-third  the  way  through  from  that 
side.  Leather  belts  should  be  well  protected 
against  water  or  moisture.  Short  belts  require  to 
be  tigher  than  longer  ones.  A  long  belt  working 
horizontally  increases  the  tension  by  its  own 
weight,  acting  in  a  curve  formed  between  the 
pulleys. 

Characteristics  of  Belts. — Belts  are  too  often 
run  tense,  to  their  injury,  and  unnecessarily  wear 
the  bearings.  Lace-holes  sometimes  tear  out  be¬ 
cause  the  belt  is  too  short.  To  obtain  the 
greatest  power  from  belts  the  pulley  should  be 
hovered  with  leather.  Friction  on  wood  is  con¬ 
siderably  greater  than  that  on  cast  iron.  Long 
belts  are  less  liable  to  slip  than  short  ones. 
Softer  woods  are  better  suited  for  pulleys  than 
harder  woods.  Measures  for  tightening  pulleys 
.should  be  applied  to  slack  side  of  belt.  Belts 
.should  be  cut  from  the  center  of  the  skin;  thick¬ 
ness  of  belt  does  not  always  mean  strength;  in 
unching  a  ;belt  for  lacing  an  oval  punch  should 
e  used,  the  lcnger  diameter  being  parallel  to  the 
/belt. 

New  Devices. — There  is  a  gradual  modification 
in  mill,  shop  and  factory  equipment,  the  objec¬ 
tive  point  being  to  utilize  power  for  the  various 
purposes, of  the  shop  independent  of  its  conduc¬ 
tion  by  belting.  Electrical  power  and  appliances 
are  introducing  to  some  degree  new  methods,  and 
in  the  opinion  of  some  engineers,  are  gradually 
•  working  a  transformation.  Belting  necessarily 
must  hold  a  place  in  the  shop,  but  as  the  science 
of  mechanism  and  a  more  thorough  knowledge 
of  the  economic  application  of  electric  power 
grow,  leather  belting,  some  mechanical  engineers 
'believe,  will  find  a  narrowing  field.  The  impor¬ 
tant  economic  advantages  which  experience  has 
.  already  demonstrated  as  resulting  from  the  di¬ 
vision  of  power  will  stimulate  further  efforts  in 
methods  of  power  transmission,  independent  of 
belting.  The  effort  to  utilize  electric  energy,  to 
localize  the  application  of  power  where  the  work 
is,  instead  of  carrying. the  work  to  the  power  is 
bound  to  have  a  very  important  influence  upon 
shop  management  .and,  shop  economy.  It  prom¬ 
ises  to  revolutionize,  in.no  small  degree,  the  sys¬ 
tem  of  fly-wheels  and  immense  engines  and 
'  boilers  and  extensive  and  expensive  shafting  and 
.belting  and  all  the  long  list  of  lesser  appliances 


which  are  involved  in  that  cumbrous  method  of 
power  transmission. 

Inventive  Talent. — Inventive  talent  and  inge¬ 
nuity  are  at  work  to  change  old  methods  along 
all  mechanical  lines.  The  factory,  with  its  sys¬ 
tem  of  belting,  is  now  on  trial,  as  it  were,  and 
whatever  cannot  stand  the  test  of  the  highest  in¬ 
ventive  skill  of  the  aroused  intellect  of  man  will 
be  consigned  to  the  scrap  heap.  American  me¬ 
chanical  ingenuity  is  teaching  the  world  the  ad¬ 
vantage  of  new  methods  and  systems  and  the  dis¬ 
advantages  of  old  methods,  and  is  demonstrating 
the  fact  that  important  economies  await  the  in¬ 
troduction  of  the  finer  products  of  mechanical 
skill.  The  comparative  silence  of  the  machine 
shop  and  factory  of  to-day,  operated  by  the  in¬ 
visible  power  of  electricity,  coupled  with  the 
cleanliness  and  comfort,  stand  out  in  bold  com¬ 
parison  with  the  noisy  and  ill-arranged  shops  of 
the  past.  While  mediaeval  palaces  are  crumbling 
into  ruins,  industrial  palaces  are  arising,  which 
represent  in  their  construction  and  equipment 
the  spirit  of  progress  wThich  is  now  transforming 
the  world  of  mechanism  from  crude  methods  into 
refined,  and  which  are  more  economical,  and  pro¬ 
ductive  of  vastly  more  important  results. 


Comparative  Summary  of  the  Leather  Belting  Industry  in  the  Unitea 
States. 


18S0 

1820 

1900 

Number  of  establishments. . . 

93 

93 

105 

Capital  invested . 

$2,748,799 

$1,973,420 

$7,410,219 

Wage-earners . 

1,227 

1 ,342 

1,667 

Wages  paid . 

$600,087 

$/8J,615 

$913,937 

Value  of  products . 

$6,525,737 

$8,633,634 

$10,623,177 

Billiard  Tables  and  Materials. 

Origin  of  the  (rame. — The  game  of  billiards  is 
said  to  have  been  invented  in  1371  by  a  French 
artist,  though  Italy  claims  whatever  distinction 
there  may  be  involved.  As  is  known,  it  is  played 
on  a  level,  smooth  and  rectangular  table,  on  which 
ivory  balls  are  used,  driven  by  a  tapering  stick 
called  a  cue,  according  to  certain  established  rules. 
The  billiard  tables  are  largely  found  in  hotels, 
though  a  billiard-room  has  latterly  become  a  fea¬ 
ture  of  many  private  mansions.  It  is  regarded 
as  a  healthful  game,  in  that  it  rivets  attention  of 
the  players  and  involves  physical  movements  and 
locomotion  which  afford  moderate  exercise  to  the 
muscles. 

Interest  Lessened  by  Other  Sports. — It  would 
appear,  from  a  study  of  the  industry,  that  the  de- 
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velopmenl  of  indoor  as  well  as  of  outdoor  sports 
has  detracted  measurably  from  the  interest  here¬ 
tofore  felt  in  the  game.  The  bicycle,  and  later  the 
automobile,  together  with  golf  and  other  games, 
seem  to  have  opened  up  more  desirable  avenues 
for  enjoyment  and  relaxation. 

Care  of  Billiard  Tables. — The  cloth  should  be 
brushed  each  time  the  table  is  used,  and  when  not 
in  use,  covered.  It  should  be  brushed  with  the 
nap  or  grain.  Cushion  holts  should  be  screwed 
up  tight  at  least  once  a  month.  Keep  the  cues  in 
a  perpendicular  position.  Don’t  let  the  leather 
project  over  the  point  of  the  cue.  In  new  cues 
the  leather  is  liable  to  spread  over  the  point  and 
cut  the  nap  of  the  cloth.  Keep  cues  well  tipped, 
by  having  large-sized,  good-quality  tips  and  cue 
clamps  in  the  billiard-room.  Ivory  balls  are  con¬ 
stantly  getting  out  of  round.  Send  all  suspected 
ones  to  the  maker  to  be  put  in  order.  Use  furni¬ 
ture  oil  polish  to  keep  the  woodwork  fresh.  The 
table  should  be  overhauled  at  least  twice  a  year. 

How  to  Set  Up  a  Billiard  Table. — All  parts  of 
the  table  are  numbered.  Place  the  legs  in  proper 
position  on  the  floor,  screw  the  sides  and  ends  into 
them.  See  that  the  tenons  of  the  rails  are  well 
down  in  the  mortise,  taking  care  to  put  a  piece  of 
wood  on  the  top  of  the  rail  to  keep  it  from  being 
bruised  with  the  hammer.  Next  put  in  the 
stretcher  rail  as  marked.  The  frame  must  then 
be  leveled  by  putting  pieces  of  wood  of  requisite 
thickness  under  the  level  until  a  spirit  level  aud 
a  straightedge  show  a  perfect  level  across  the 
length  and  width  of  the  table.  Find  the  highest 
part,  and  level  up  to  that.  Next  put  on- the  slabs 
of  slate,  which  must  be  screwed  down  all  around 
the  edges  first  and  leveled  again  with  a  spirit  level 
and  straightedge.  Next  the  screws  in  the  middle 
are  to  be  inserted  and  screwed  perfectly  tight. 
Then  fill  up  the  screw-holes  and  joints  with  plas¬ 
ter  of  Paris  mixed  to  the  consistency  of  cream  and 
put  on  quickly,  taking  care  to  scrape  the  filling 
stuff  perfectly  even  with  the  bed.  When  thor¬ 
oughly  dry,  the  hole  must  be.  made  smooth  with 
sandpaper. 

The  Cloth. — Next  put  on  the  cloth,  and  have 
the  grain  run  from  the  head  of  the  table.  Draw 
it  tight,  and  avoid  wrinkles  and  creases.  Tack  the 
cloth  for  a  few  inches  at  one  corner,  then  pull  the 
cloth  tightly  to  the  corner  at  the  other  end  of  the 
table,  same  side,  putting  in  a  few  tacks  to  hold  it 
while  the  whole  of  that  side  is  being  tacked.  Put 
the  tacks  about  2\  inches  apart,  and  then  proceed 
'  the  same  way  on  the  opposite  side,  pulling  the 
doth  evenly  and  as  tight  as  possible  without  tear¬ 


ing  it.  Then  tack  the  head  and  end  of  the  table 
in  the  same  manner.  Screw  the  chalk  cups  on  the 
rails  before  they  are  put  on  the  table,  then  put  on 
the  cushion  rails  as  they  are  found  to  be  num¬ 
bered.  Before  screwing  the  cushion  rails  tight, 
put  in  the  pockets  and  screw  the  iron  pockets  in 
their  places,  then  screw  up  the  rails  as  tightly  as 
possible  and  tack  the  pockets  and  leathers  in  order. 
In  a  carrom  table  the  four  corner  cushion  bolts 
are  put  in  first  and  screwed  up  to  bring  the  cush¬ 
ion  rails  properly  together.  Then  put  in  the  other 
cushion  bolts.  In  placing  the  spots,  draw  a  line 
down  the  middle  of  the  table  from  the  center 
sights  in  the  head  and  lower  cushions.  Then  draw 
two  lines  from  the  second  sights  in  the  side  cush¬ 
ions,  and  where  these  lines  intercept  place  the 
spots.  The  pool  spot  is  placed  about  5  inches  from 
the  lower  cushion  on  the  central  line.  Spots  are 
made  from  court  plaster;  wet  and  hammer  them 
on  lightly.  The  light  used  should  be  about  3^  feet 
from  the  bed  of  the  table,  which  means  6  feet  2 
inches  from  the  floor. 

Late  Improvements.  —  Among  recent  improve¬ 
ments  may  be  mentioned  doweled  slate  beds,  iron 
bolt  corner  sections,  iron  leg  bolts,  rosewood  ve¬ 
neered  cushion  rail  tops  and  patent  cushion  rail 
bolt  caps.  The  usual  outfit  consists  of  1  dozen 
fancy-butt  cues,  assorted  weights;  1  cue  rack,  1 
set  of  three  2-J-inch  ivory  billiard  balls,  1  marking 
board,  5-foot  bridge,  1  extra  long  cue,  1  smooth¬ 
ing  iron  with  shoe,  and  1  billiard  tip  clamp. 

Statistics. — While  the  number  of  billiard  table 
manufactories  increased  in  number  from  46  to  75 
since  1880,  the  values  produced  fell  from  $2,289,- 
758  to  $1,650,868,  and  the  number  of  workmen 
engaged  fell  from  857  in  1880  to  455  in  1900. 
Capital  invested  also- materially  declined. 


Blacking  Manufacture* 

Common  oil  blacking  is  a  mixture  of  ivory- 
black  or  lamp-black  with  linseed  oil  or  often  with 
small-beer  or  water,  with  a  little  sugar  or  gum 
Arabic.  Florence  oil,  molasses  and  sulphate  of 
iron  are  sometimes  used.  Blacking  is  considerably 
used  in  the  industries,  but  its  larger  and  more  fa¬ 
miliar  use  is  as  a  polish  for  footwear,  for  which 
use  the  product  has  been  improved  up  to  the  high¬ 
est  chemical  possibilities.  It  is  a  very  old  indus¬ 
try  in  the  United  States,  one  of  the  oldest  houses, 
established  over  a  century  ago,  being  still  in  busi¬ 
ness.  During  the  past  twenty  years  the  number 
of  establishments  has  grown  from  48  to  121,  the 
number  of  wage  earners  from  436.  to  1,250,.  and 
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the  value  of  products  from  $1,491,474  to  $4,504,- 
965.  One  method  of  making  liquid  blacking  is, 
take  2  pounds  of  ivory  black  in  fine  powder,  1^ 
pounds  treacle  and  \  pint  sperm  oil;  rub  the  black 
and  oil  well  together,  add  the  treacle  and  mix. 
The  cheapness  of  blacking,  however,  renders  its 
special  preparation  unnecessary. 


Blacksmithing  and  Wheelwrighting. 

The  Blacksmith. — The  importance  of  the  handi¬ 
craft  of  blacksmithing  and  wheelwrighting  is 
shown  in  the  fact  that  there  are  5,771  blacksmith 
establishments  in  the  United  States  whose  work 
in  the  year  1900  was  valued  at  $85,791,630. 
These  figures  include  all  machine  blacksmithing 
work.  The  growth  of  blacksmithing  is  shown 
by  the  fact  that  the  value  of  work  done  in  1880 
amounted  to  $62,667,129.  In  that  year  over  $16,- 
000,000  was  paid  in  wages.  In  the  next  twenty 
years  the  increase  in  value  of  products  amounted 
to  about  30  per  cent,  while  the  increase  in  the 
total  amount  of  wages  paid  was  about  ten  per 
cent,  by  reason  of  the  remarkable  increase  in 
machinery,  tools  and  shop  appliances.  With  the 
general  introduction  of  machinery  the  blacksmith 
became  a  very  important  factor  in  industrial  so¬ 
ciety.  Formerly  the  work  of  the  blacksmith 
mainly  consisted  in  forming  a  horse  shoe  and  in 
shoeing  horses.  The  rapid  development  of  me¬ 
chanical  appliances  brought  out  a  new  type  of 
blacksmith  termed  the  “machine”  blacksmith, 
whose  work  consists  largely  in  the  manipulation 
of  iron  and  steel  with  forge-fires  for  fabrication 
into  numerous  mechanical  devices.  With  the  in¬ 
troduction  of  the  power  ham’mer  and  a  score  of 
patented  labor-saving  devices  the  range  of  the 
smith’s  work  has  been  largely  extended,  and  has 
become  more  intimately  related  to  the  manufac¬ 
ture  of  machinery.  It  is  from  this  point  of  view 
that  the  importance  of  the  blacksmith  and  his 
craft  are  to  be  considered. 

Higher  Qualifications. — Formerly  the  education 
of  the  blacksmith  was  restricted  to  a  few  impor¬ 
tant  essentials;  with  the  general  introduction  of 
iron  and  steel,  and  the  necessity  for  its  careful 
manipulation  under  varying  conditions  and  for  a 
greater  variety  of  purposes,  it  became  necessary 
for  the  blacksmith  to  become,  to  some  degree,  a 
machinist,  and  to  acquaint  himself  with  the  char¬ 
acter  of  the  metals  and  their  usefulness  under  the 
varying  conditions  of  manufacture.  The  art  of 
welding  became  an  important  one,  and  the  art  of 
hammering,  apparently  a  very  simple  matter. 


called  for  an  intimate  acquaintance  with  the  na¬ 
ture  of  iron  and  steel  and  an  exact  judgment  in 
their  manipulation. 

Kange  of  Work. — Where  formerly  the  art  of  the 
blacksmith  was  confined  to  the  production  of  a 
few  articles,  to-day  the  range  of  blacksmithing  is 
as  wide  as  the  industrial  requirements  for  weld¬ 
ing,  heating,  hammering,  tempering  and  the 
various  manipulations  demand.  A  large  por¬ 
tion  of  the  blacksmith’s  time  is  spent  in  welding. 
Upon  its  character  depends  in  great  measure  the 
wear  and  strength  of  the  work. 

Managing  the  Fire. — A  perfect  weld,  the  smith 
learns,  cannot  be  made  if  any  foreign  matter 
comes  between  the  two  parts  to  be  united.  De¬ 
fective  welds  result  in  accidents  and  loss,  and 
much  loss  is  due  to  overheating  or  not  enough 
heating,  to  a  green  or  new  fire  or  a  fire  full  of 
cinders  and  dirt.  A  good  smith  will  not  use  a 
tool  of  any  kind  on  his  irons  after  they  are  welded 
until  he  cleans  the  scale  from  them.  A  smith’s 
skill  is  tested  especially  in  carriage  and  wagon 
blacksmithing.  Beginners  make  the  mistake  of 
pulling  the  irons  out  to  see  if  they  are  hot 
enough.  The  color  of  iron  at  a  welding  heat  de¬ 
pends  in  a  measure  on  the  quality  of  iron  and 
coal  used. 

Case-Hardening.  —  Case-hardening  consists  in 
the  conversion  of  the  surface  of  wrought  iron  into 
steel,  and  it  is  usually  from  one-sixty-fourth  to 
one  thirty-second  of  an  inch  deep.  The  simplest 
method  is  to  heat  to  red  heat  and  apply  powdered 
prussiate  of  potash.  The  secret  of  success  lies  in 
crushing  the  potash  to  a  fine  powder,  rubbing  it 
well  on  the  work,  so  that  it  fuses  and  runs  freely. 
The  first  requirement  of  case-hardening  is  that  the 
articles  be  well  polished.  There  are  a  great  vari¬ 
ety  of  methods,  all  of  them  requiring  particular 
care. 

Box-Hardening. — Box-hardening  is  sometimes 
used,  which  consists  in  packing  the  articles  in  a 
box  inclosing  the  case-hardening  materials.  The 
box  is  made  air-tight,  its  seams  being  well  luted 
with  fire-clay.  A  better  material  is  composed  of 
leather  and  hoof,  cut  into  pieces  about  an  inch  in 
size,  to  which  may  be  added  three  layers  of  salt, 
in  the  proportion  of  1  pound  of  salt  to  5  pounds 
of  leather  and  3  pounds  of  hoofs,  adding  about 
one  gallon  of  urine  after  the  box  is  packed.  This 
is  placed  in  a  furnace,  which  is  continued  at  a  red 
heat  for  twelve  hours,  when  the  articles  are  taken 
out  and  quickly  immersed  in  water. 

Finding  the  Length  of  Axles.— To  find  the 
length  of  axles,  measure  from  the  back  end  of  the 
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hub  to  the  face  of  the  spoke,  then  double  the 
length  and  subtract  it  from  the  width  of  the  track 
in  which  the  vehicle  is  to  travel.  Another  way  is 
to  take  the  distance  of  the  track  from  center  to 
center,  and  establish  the  length  of  the  axle  so  that 
the  hubs  are  the  same  distance  apart,  less  the 
length  of  one  hub. 

The  Gather  of  Axles. — The  use  of  the  gather  of 
axles  is  the  necessity  of  overcoming  the  throwing 
out  of  the  forward  edge  of  the  wheel  by  the  spring¬ 
ing  of  the  axle,  one-sixteenth,  or  at  the  outside, 
one-eighth  of  an  inch  difference  between  the  front 
and  back  of  the  felloe  being  all  that  is  required. 
The  principle  is  to  have  the  rims  described  by 
their  tread  on  the  ground  absolutely  parallel  lines 
at  perfect  angles  with  the  axle  bed,  and  no  wider 
than  the  true  width  of  the  tire.  In  proportion  as 
the  wheels  deviate  backward  or  forward  from  these 
lines  the  draft  is  increased. 

To  make  a  wagon  run  easily,  set  the  axles  so 
that  the  faces  of  the  spoke  will  stand  plumb — i.  e., 
so  that  the  width  close  under  the  hub  and  the 
track  on  the  floor  will  be  the  same. 

Interior  Arrangements.  —  Much  attention  is 
being  paid  these  days  to  the  interior  arrangement 
of  a  blacksmith  shop  with  reference  to  forges,  an¬ 
vils  and  benches.  There  is  much  to  be  gained  by 
a  proper  arrangement,  and  many  of  our  modern 
blacksmith  shops  are  models  of  excellence  in  this 
regard. 

Tools. — Blacksmiths’  tools  are  many  in  number; 
not  all  shops  are  properly  equipped.  Among  the 
tools  essential  are  dividers,  T-squares,  tongs  of  all 
kinds,  sharpening  chisels,  hot,  cold  and  gouged 
chisels;  square  chisels,  punches,  cupping  tools, 
swages,  top  and  bottom  fullers,  tools  for  making 
heads  or  nuts,  tools  used  in  making  clips,  anvils, 
forges,  jaws,  drills,  rivet-cutters,  bolt-clippers, 
dies,  hooks,  turnbuckles,  appliances  for  welding, 
and  too  many  other  devices  and  equipments  for 
enumeration. 

The  blacksmith  has  to  learn  the  importance  of 
heating  steel  as  quickly  as  possible  and  securing 
an  even  degree  of  heat  all  through  the  part  to  be 
forged  and  heating  other  parts  as  little  as  possible. 

Hardening  Tools. — In  tempering  taps,  reamers, 
twist-drills  and  other  like  tools  great  care  should 
be  taken  to  put  them  in  the  water  in  a  perpendicu¬ 
lar  line  and  slowly,  not  allowing  them  to  remain 
stationary  in  the  water.  For  removing  scale  from 
steel  when  put  into  water,  ivory  black  can  be  used, 
putting  it  on  the  steel  while  it  is  heating  and  let¬ 
ting  it  remain  until  the  steel  goes  into  the  water. 
To  insure  thorough  hardness,  salt  should  be  added 


to  the  water  until  it  becomes  quite  brackish.  The 
salt  will  cause  the  water  to  take  hold  of  the  steel 
and  cool  it  off  gradually. 

Dies  and  Punches.  —  The  best  way  to  harden 
trimming  dies  is  to  examine  the  die  thoroughly 
before  it  is  dipped,  and  turn  it  while  dipping  so 
that  all  the  thick  or  heavy  parts  enter  the  water 
first.  The  best  method  oi  hardening  punches  is 
to  harden  them  first  in  cold  water  and  then  draw 
the  temper  to  suit  the  work  intended.  While  the 
die  is  hanging  in  the  tub  it  would  do  no  harm  to 
pour  water  on  the  bottom  of  the  die,  which  is  out 
of  the  water. 

To  select  good  tool  steel  many  blacksmiths 
break  the  bar  and  observe  the  grain,  which  pre¬ 
sents  a  silvery  look;  but  this  is  a  test  which  is 
liable  to  be  unsatisfactory. 

Swaging. — The  old  method  of  forging  a  swage 
was  to  roll  up  a  piece  of  band  iron  to  make  the 
body  of  the  swage,  and  then  weld  a  face  of  shear 
or  double-shear  steel  on  it.  In  modern  practice, 
however,  solid  steel  swages  can  be  purchased 
at  less  cost  than  they  can  be  made. 

The  Principle  on  Which  Edged  Tools  Operate. — 
A  chisel  is  a  wedge  in  one  sense,  as  well  as  an  axe, 
drawing-knife  or  jack-knife.  When  a  wedge  is 
dressed  out  smoothly  it  may  be  driven  with  much 
less  force,  as  every  mechanic  knows,  than  if  its 
surface  were  jagged  and  rough.  The  same  ap¬ 
plies  to  edged  tools.  By  keeping  edged  tools 
ground  smooth  and  true  and  neatly  polished,  a 
tool  does  its  work  with  much  less  force  than  other¬ 
wise.  All  edged  tools  that  are  operated  with  a 
crushing  instead  of  a  drawing  stroke,  should  be 
polished  neatly  to  the  clear  cutting  edge. 

Care  of  Tools. — Some  blacksmiths  use  French 
polish  to  keep  the  wooden  parts  of  their  tools  in 
good  shape.  A  better  plan  is  to  let  them  soak  in 
linseed  oil  for  a  week,  and  then  rub  well  with 
cloth  a  few  minutes  a  day  for  a  week  or  two.  A 
solution  of  India  rubber  in  benzine  has  been  used 
for  years  as  a  coating  of  steel,  iron  and  lead,  and 
it  has  been  found  sufficient  to  keep  them  from 
oxidizing.  All  steel  articles  can  be  perfectly  pre¬ 
served  from  rust  by  putting  a  lump  of  freshly 
burnt  lime  in  the  drawer  or  case  in  which  they  are 
kept. 

Theory  of  Welding. — Blacksmiths  should  be¬ 
come  familiar  with  the  melting  point  of  metals, 
solders  and  fusible  compounds,  in  order  that  they 
may  do  welding,  brazing  and  soldering  intelli¬ 
gently.  They  should  also  study  the  theory  and 
the  practice  of  welding,  for  without  a  knowledge 
of  the  theory  they  will  find  themselves  in  the 
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dark.  The  theory  of  welding  is  simple  enough, 
but  it  requires  a  little  thought  to  do  the  work 
right.  Bessemer  steel  tires  may  be  welded  almost 
as  readily  as  iron  with  ordinary  borax  flux.  They 
can  also  he  welded  by  putting  good  iron  filings 
between  the  scarfs  and  avoiding  heating  too  much. 
Cast  iron  can  be  welded  by  heating  it  nearly  to 
the  melting  point  on  a  clear  fire  free  from  dirt, 
and  hammering  very  lightly;  but  this  job  requires 
practice  and  care.  Malleable  cast  iron  may  be 
welded  together  or  welded  to  steel  or  iron  by  the 
same  process  that  two  pieces  of  steel  are  welded, 
but  it  takes  several  experiments  to  succeed. 

Malleable  cast  iron  plates  can  be  welded  by  riv¬ 
eting  them  together  and  using  a  flux  of  powdered 
borax  and  Norwegian  or  crucible  steel  filings, 
equal  parts. 

Some  smiths  think  the  more  sand  they  can  get 
on  in  welding,  the  better;  but  this  is  a  mistake. 
A  good  soldering  fluid  is  made  of  2  ounces  alcohol, 
to  which  a  teaspoonful  of  chloride  of  zinc  is  added 
and  shaken  until  dissolved. 

Experiments  have  demonstrated  that  the 
greater  part  of  the  hardness  of  steel  depends  upon 
the  quickness  at  which  the  temperature  is  reduced 
to  the  proper  limit,  provided  proper  skill  is  used. 

It  would  be  impossible  to  educate  the  black¬ 
smith  in  a  few  pages,  but  the  above  simple  rules 
and  suggestions,  if  observed,  will  simplify  his 
work. 

Blowpipe  Welding.— A  process  for  the  seamless 
welding  of  iron  or  steel  and  other  metals  from  the 
heat  of  a  union  of  acetylene  and  oxygen,  is  the 
latest  surprising  advance  in  welding.  The  ignition 
produces  an  extraordinary  intensity  of  heat,  which 
can  be  centered  into  a  heat  zone  of  about  one- 
eighth  of  an  inch  in  length,  which  reduces  any 
metal  brought  into  contact  with  it,  even  quartz, 
to  a  molten  state.  The  operation  can  he  conducted 
with  the  naked  eye.  The  process  can  be  applied 
to  all  kinds  of  welding. 

One  important  work  of  the  old-time  blacksmith 
was  to  make  horseshoes,  which  was  a  slow,  tedious, 
difficult  operation.  This  method  of  providing 
horses  with  foot  protection  was  brought  to  a  ter¬ 
mination  by  machine-made  horseshoes,  in  which 
industry  Henry  Burden,  of  Troy,  N.  Y.,  took  the 
lead,  making  horseshoes  on  a  large  scale.  Nearly 
400  patents  have  been  granted  for  horseshoe  ma¬ 
chines.  The  industry,  though  a  minor  one,  is 
prosperous  and  has  effected  a  great  revolution  in 
the  shoeing  of  horses  and  in  the  great  saving  of 
labor. 


Comparative  Summary  of  the  Blaclcsmithing  and  Whcelwrighting  Industry. 


I860 

1890 

1900 

Number  of  establishments. . 
Capital  invested . 

38,802 

530,269,932 

60.624 

28,000 

834,600,139 

61,771 

864,976,341 

Wage-earners  . . 

'  26,539 

36,193 

Wages  paid. . . . 

516,200,800 

862,667,129 

813,499,738 

854,304,639 

817,974,264 

Value  of  products . 

885,791,630 

_ 

Bleaching;  Materials. 

Their  Manufacture. — Bleaching  materials,  so 
essential  in  textile  productions  and  paper  making, 
of- various  kinds  have  been  in  use  from  time  im¬ 
memorial,  and  frequent  references  are  made  in 
the  books  to  their  diversified  utilities.  With  the 
introduction  of  electricity  as  an  agent  in  effecting 
chemical  transformation  a  great  advance  was 
made.  Common  salt  and  other  chlorides  are 
being  electrolized  on  a  commercial  scale,  the  chlo¬ 
rine  thus  produced  being  converted  into  bleach¬ 
ing  powder  by  means  of  lime;  other  hypochlo¬ 
rites  are  made  from  imported  bleaching  powder. 

Field  for  Electrolytic  Processes.  —  One  great 
field  for  electrolytic  processes  is  the  producing  of 
bleaching  liquors  and  caustic  solutions  for  bleach- 
eries,  paper  mills  and  the  like.  Large  economies 
have  been  introduced  in  recent  years.  There  are 
26  factories  producing  bleaching  material,  em¬ 
ploying  216  workmen,  with  an  invested  capital  of 
$700,000. 

Use  of  Sulphur. — Sulphur  dioxide  was  used  as 
a  bleaching  agent  in  ancient  times,  and  was  made 
by  the  burning  of  sulphur  in  air  or  oxygen  in  the 
presence  of  water;  it  bleached  wool,  hair,  straw 
and  other  tissues,  but  the  bleaching  was  not  per¬ 
manent.  It  is  also  used  as  a  disinfectant  or  ger¬ 
micide  as  well  as  in  ice  machines  as  a  refrigerat¬ 
ing  agent,  in  the  preparation  of  bisulphite,  in  the 
leather  and  glucose  industries  and  in  the  manu¬ 
facture  of  sulphuric  acid.  It  is  largely  used  in 
the  sulphite  process  for  converting  wood  into 
wood  pulp  for  the  purpose  of  making  paper. 

Bisulphites. — Bisulphites  of  sodium,  calcium 
and  potassium  are  manufactured  by  saturating  a 
solution  of  sodium  carbonate,  milk-of-lime  or 
potassium  carbonate  with  sulphur  dioxide,  and 
crystallizing  out  the  salt  formed.  These  products 
are  employed  as  anti-chlores  in  bleaching,  to  re¬ 
move  the  excess  of  chlorine  from  the  fibres  of  the 
goods  which  have  been  bleached  by  hypochlorites, 
thus  preventing  the  chlorine  from  rotting  the 
fibre.  They  are  used  to  treat  wood  pulp  in  mak- 
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ing  paper,  also  in  chrome  tannage,  in  brewing,  in 
glucose  and  starch  making  as  preservatives. 

Hydrogen  Dioxide. — Hydrogen  dioxide  is  a 
powerful  oxidizing  agent,  and  is  used  in  bleaching 
hair,  silk,  wool,  feathers,  bones  and  ivory.  It  is 
quite  extensively  used  for  toilet  purposes  and  as 
an  antiseptic  and  disinfectant  in  surgery,  as  an 
anti-chlore,  as  a  reducing  agent  in  chrome  tan¬ 
nage  and  as  a  preservative  for  milk,  beer,  wine 
and  other  fermentable  liquids. 

Sodium  Dioxide. — Sodium  dioxide  consists  of 
two  parts  sodium  and  two  parts  oxygen.  It  is 
chiefly  used  as  a  bleaching  agent,  and  is  a  very 
powerful  one,  giving  off  20  per  cent,  of  its  weight 
of  active  oxygen.  It  is  too  strongly  alkaline  for 
silk  or  wool  bleaching,  and  for  this  purpose  is  con¬ 
verted  by  adding  a  solution  of  magnesium  sul¬ 
phate.  Bleaching  materials  form  the  basis  of  one 
of  the  most  important  industries  in  the  United 
States. 

The  industry  of  bleaching  received  a  tremen¬ 
dous-impulse  with  the  general  introduction  of  cot¬ 
ton  as  material  for  textile  manufacture,  though 
all  fibres  are  readily  subject  to  this  aotion,  partly 
mechanical  and  partly  chemical. 

Bleaching  Calico. — One  method  of  calico 
bleaching  on  a  small  scale  is  to  boil  the  material 
to  be  bleached  in  a  strong  solution  of  caustic 
soda,  then  thoroughly  rinse  in  clean  water,  steep 
for  half  an  hour  in  a  strong  solution  of  chloride 
of  lime  in  water,  wring  out  and  pass  through 
water  containing  3  per  cent,  sulphuric  acid,  and 
finally  rinse  thoroughly  in  running  water. 

Bleaching  Cotton. — Make  a  solution  of  chloride 
of  lime  in  water;  let  settle  and  draw  off  the  clear 
liquid.  Rinse  the  goods  in  water  containing  5 
per  cent,  sulphuric  acid  and  pass  slowly  through 
the  bleaching  solution. 

Bleaching  Jute. — Make  a  solution  of  5  pounds 
soap  at  140  degre.es  Fahr.,  and  pass  the  jute 
five  times  through  it  and  rinse  in  clean  water. 
The  process  of  exposing  vegetable  fibre  of  any 
kind  to  sun,  air  and  moisture  is  known  as  “croft¬ 
ing”  or  “grassing,”  and  the  process  of  boiling 
with  alkali  and  soap  is  known  as  “bowking.” 

Bleaching  Silk.— The  material  to  be  bleached 
must  be  excessively  clean.  A  bath  is  made  of 
peroxide  of  hydrogen  with  a  trace  of  soda  lye. 
The  silk  is  simply  laid  in  this  liquid  and  left  to 
steep.  Sunlight,  or  a  moderate  heat,  assists,  and 
the  process  continues  from  two  to  fourteen  days. 
It  is  then  rinsed  in  condensed  steam  water. 


Blowers  and  Furnace  Feeders: 

Draft  Appliances.  —  For  the  production  and 
utilization  of  power,  various  mechanical  draft  ap¬ 
pliances  have  been  perfected  and  introduced  in 
manufacturing  plants.  The  tubular  boiler  has- 
superseded  the  original  plain  tank  of  boiling; 
water  and  the  water-tube  boiler.  Next  came  vari¬ 
ous  draft-improving  devices  as  substitutes  for' 
chimneys,  and  at  less  cost.  With  these  mechani¬ 
cal  appliances  the  draft  is  regulated  so  as  to  burn 
all  the  carbon  of  the  fuel,  which  cannot  be  done1 
by  natural  draft. 

The  temperature  in  the  combustion  furnace  is; 
1,000  degrees  higher  than  where  natural  draft  is 
used,  which  is  a  self-evident  advantage  in  securing' 
the  highest  possible  efficiency  in  combustion. 

Installation. — These  plants  are  easily  installed, 
are  instantaneous  in  action,  and  provide  a  con¬ 
stant  boiler  pressure.  The  essential  features  of 
the  apparatus  are  the  furnace,  the  boiler,  the  fan 
and  means  for  conveyance  of  the  induced  draft. 
The  objects  to  be  gained  are  greater  combustion 
of  fuel,  use  of  less  fuel,  saving  of  cost  of  high- 
chimney,  greater  and  more  controllable  power, 
and  increased  boiler  power. 

Equipment. — In  some  plants  two  fans  are  used, 
one  to  draw  in,  another  to  expel  the  air.  The 
simpler  equipment  consists  of  the  one-fan  ar¬ 
rangement,  where  the  fan  has  two  inlets,  with 
connection  with  the  chimney  flue  or  smoke  breech¬ 
ing  of  the  boiler,  which  takes  in  the  flue  gases. 
These  are  mixed  with  fresh  air  as  it  leaves  the 
outlet  and  is  delivered  to  the  ash-pit  of  the  fur¬ 
naces.  From  thence  the  air  is  forced  through  the 
grates  to  the  fuel  bed.  The  favorite  point  of  in¬ 
troduction  into  most  boilers  is  through  the  bridge 
wall  at  the  rear  end  of  the  grates  or  through  the 
side  walls.  The  more  complete  steam  plants  of 
to-day  are  equipped  with  mechanical  stokers. 

To  obtain  the  greatest  advantages  of  mechani¬ 
cal  draft,  the  fan  or  fans  should  be  provided  with 
direct-connected  engines,  on  account  of  the  per¬ 
fect  control  and  regulation  thus  obtainable,  and 
their  entire  independence  of  any  outside  source  of 
power.  Thus  the  fan  may  be  started  before  the 
main  engine  in  the  morning,  and  in  a  very  short 
time  get  the  fires  in  the  right  condition  to  carry 
the  load. 

Forms  of  Draft.  —  Application  of  mechanical 
draft  assumes  three  general  forms:  First,  induced 
draft  by  the  installation  of  fans  to  serve  as  a  chim¬ 
ney;  second,  forced  draft  by  applying  fans  to  force 
air  beneath  boiler  grates;  third,  the  combination 
of  induced  draft  and  forced  draft  obtained  by 
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fans  applied  to  serve  both  purposes,  or  by  separate 
fans  for  each.  Many  large  plants  are  now  in¬ 
stalled  where  this  combination  is  employed,  the 
combined  forced  and  induced  draft  system  being 
brought  about  on  account  of  equipping  the  boilers 
with  any  make  of  stokers  outside  of  the  chain  type 
or  those  having  the  open  ash-pit.  Air,  under  a 
pressure  of  from  1£  to  2  ounces,  is  delivered  to  the 
stokers  by  a  forced-draft  fan,  the  separate  in¬ 
duced-draft  fan  or  fans  being  connected  in  the 
ordinary  manner  with  the  boiler  breeching,  with 
or  without  economizer  in  connection,  and  dis¬ 
charges  the  gases  through  a  steel  stack  into  the 
atmosphere. 

Natural  Draft. — Natural  draft  requires  that  the 
gases  in  the  chimney  be  above  a  certain  minimum 
temperature,  in  order  to  secure  a  proper  supply  of 
oxygen  in  the  furnace  and  good  combustion  of 
the  fuel;  whereas,  with  mechanically  induced 
draft,  the  amount  of  draft  obtainable  is  entirely 
independent  of  the  temperature  of  the  flue  gases, 
and  when  used  in  combination  with  a  properly 
proportioned  economizer,  it  is  possible  to  lower 
their  temperature  to  a  point  where  the  draft  of 
even  a  very  tall  chimney  would  be  practically  de¬ 
stroyed.  Mechanical  draft  possesses  great  advan¬ 
tages  over  natural  draft  in  its  flexibility  and 
adaptability  to  both  large  and  small  capacities, 
and  in  its  ability  to  meet  sudden  and  excessive 
demands  for  steam,  either  by  an  extra  turn  of  the 
throttle  valve  or  by  an  automatic  regulator  con¬ 
trolling  the  steam  supply  to  the  fan  engine  ac¬ 
cording  to  the  boiler  pressure.  It  is  unaffected 
by  atmospheric  changes,  furnishing  the  desired 
amount  of  draft  irrespective  of  conditions  of  wind 
or  weather.  Operating  independently  of  the 
amount  of  heat  in  the  stack,  it  is  possible  to  ob¬ 
tain  a  higher  temperature  of  feed  water  in  the 
economizer  and  a  lower  temperature  of  escaping 
gases  than  could  possibly  be  obtained  with  a  chim¬ 
ney,  and  at  the  same  time  provide  sufficient  draft 
to  maintain  rapid  and  economical  combustion  of 
the  fuel.  A  mechanical-draft  plant,  properly  de¬ 
signed,  with  duplicate  fans  and  engines  of  suitable 
construction,  so  arranged  that  one  is  always  in 
relay,  can  be  made  so  reliable  that  the  boilers  can¬ 
not  be  shut  down  by  an  ordinary  accident.  With 
the  fans  properly  designed  and  proportioned  to 
the  work,  the  power  required  to  operate  them  is 
so  small  as  to  practically  have  no  effect  on  the 
economy  obtained. 

Induced  Draft.  —  Induced  draft  affords  the 
greatest  benefits  of  economizers,  as  the  system  is 
especially  adapted  to  this  end.  Other  features  in 


favor  of  the  system  are  in  the  line  of  convenience 
and  saving  of  labor  in  operation  and  installation. 
No  changes  are  necessary  in  boiler  settings,  such 
as  introducing  dampers  or  air  ducts.  The  draft 
being  more  uniformly  distributed  over  the  grates, 
the  fires  require  less  attention  to  make  them  burn 
evenly.  There  is  less  deposit  of  soot  in  the  boiler 
tubes,  on  account  of  the  higher  velocity  of  the 
gases  passing  through.  This  makes  frequent 
cleaning  unnecessary.  Free  access  may  be  had  to 
the  ash-pit  or  to  the  fire-box  without  blowing  out 
into  the  room,  since  pressure  is  inward  rather 
than  outward.  For  the  same  reason  there  is  no 
deposit  of  dust  and  fine  ash  in  the  boiler-room, 
which  may  occur  with  forced  draft  if  the  boilers 
are  not  air-tight. 

The  possibility  of  loss  is  often  greater  with 
chimney  draft  than  with  mechanical  draft.  Dur¬ 
ing  the  years  1900  and  1901  especially,  the  wind 
storms  in  various  parts  of  the  country  played 
havoc  with  the  stacks,  which  were  laid  low,  caus¬ 
ing  much  damage  to  adjoining  buildings  as  well 
as  their  own  total  loss. 

With  mechanical  draft  the  rate  of  combustion 
can  be  easily  increased  to  over  50  pounds  of  coal 
per  square  foot  of  grate,  driving  the  boiler  at 
more  than  double  its  rated  capacity  with  fair 
economy.  Of  course,  it  should  be  understood  that 
such  high  rates  of  driving  are  possible,  even  for 
short  periods,  only  where  the  boilers  are  in  the 
best  condition,  with  ample  heating  surfaces  free 
from  incrustation  and  designed  to  withstand  high 
temperatures. 

To  show  the  increase  in  efficiency  that  may  be 
obtained  by  decreasing  the  amount  of  grate  sur¬ 
face  and  increasing  the  rate  of  combustion  cor¬ 
respondingly,  for  example  take  a  boiler  having  a 
ratio  of  heating  surface  to  grate  surface  of  30, 
which,  at  a  rate  of  combustion  of  21  pounds  of 
coal  per  hour  per  square  foot  of  grate  surface, 
will  give  a  performance  of  .146  B.  H.  P.  for  each 
square  foot  of  grate  surface  at  a  thermal  efficiency 
of  73.6  per  cent.  Now,  if  the  grate  surface  be 
decreased  one-half,  we  will  have  a  surface  ratio 
of  60.  To  obtain  the  same  performance  of  heating 
surface  we  must  maintain  a  rate  of  combustion  of 
35.9  pounds  of  coal  per  hour  per  square  foot  of 
grate,  which  should  give  us,  under  average  condi¬ 
tions,  an  efficiency  of  77.9  per  cent.,  or  an  in¬ 
crease  in  efficiency  of  4.3  per  cent.  As  a  more 
striking  illustration,  take  a  boiler  with  a  surface 
latio  of  30,  which  should  give,  under  proper  work¬ 
ing  conditions,  a  thermal  efficiency  of  76.5  per 
cent.,  at  a  rate  of  combustion  of  15  pounds  of  coal 
per  hour  per  square  foot  of  grate  surface,  and  a 
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performance  of  .10  B.  H.  P.  per  square  foot  of 
heating  surface.  Let  the  grate  surface  he  de¬ 
creased  to  give  a  surface  ratio  of  46,  then,  by  in¬ 
creasing  the  rate  of  combustion  to  30,  we  shall 
have  increased  the  capacity  of  the  boiler  46  per 
cent,  without  having  decreased  its  efficiency. 


Bluing;,  Art  of. 

Variety  of  Solutions. — The  art  of  bluing,  which 
is  so  extensively  practiced  in  calico  printing,  is 
based  upon  long  experience  and  analytical  study 
of  expert  chemists  and  manufacturers.  The  meth¬ 
ods  of  preparing  the  various  solutions  and  their 
application  to  goods  form  an  interesting  chapter 
in  the  development  of  one  branch  of  American 
textile  manufacturing.  Indigo  effects  are  numer¬ 
ous,  under  which  come  China  blues  and  designs  in 
blue  on  a  white  ground.  To  produce  pale-blue 
patterns  on  a  deep-blue  ground,  the  entire  pieces 
are  first  dyed  in  a  light  shade  in  the  vat,  then 
withdrawn,  washed,  taken  through  vitriol  sours, 
washed  again,  squeezed  and  dried.  One  of  the 
white  reserves  is  then  printed  on,  the  pieces  are 
returned  to  the  vat  and  dyed  with  a  darker  shade; 
the  reserved  parts  appear  as  a  deep-blue  pattern 
on  a  deep-blue  ground. 

The  bluing  process  is  fundamentally  the  same, 
and  consists  in  the  preparation  of  such  solu¬ 
tions  by  well-known  ingredients  which,  when 
brought  into  contact  with  the  goods  to  be  acted 
upon,  impart  through  both  chemical  and  me¬ 
chanical  action  the  desired  shade.  The  dyers 
have  many  rules  and  processes  for  the  making  of 
solutions  which  form  the  basis  of  an  interesting 
and  valuable  department  of  textile  literature. 

Statistics. — The  number  of  establishments  en¬ 
gaged  in  making  bluing  increased  from  23  in  1880 
to  65  in  1900,  and  the  value  of  products  from 
$344,824  to  $575,804  in  1900. 


Bone,  Ivory  and  Lampblack.  Industry. 

Bone  and  Ivory  Ornaments. — Bone  and  ivory 
have  been  in  all  ages  decocted  or  turned  or 
ground  into  more  or  less  artistic  shapes  for  per¬ 
sonal  use  or  adornment  or  for  household  orna¬ 
ments.  Remarkable  skill  has  been  developed 
among  some  people,  especially  East  Indians, 
Chinese  and  other  less  advanced  people,  in  the 
manipulation  of  these  materials. 


Preparation. — Ivory  and  bone  admit  of  turning, 
filing  and  polishing  to  a  high  degree.  Fine  glass- 
paper  is  used  for  polishing,  after  which  a  finish 
may  be  given  by  the  use  of  pumice  powder.  The 
final  polish  may  be  given  by  washed  chalk  or  fine 
whiting.  The  greatest  care  is  necessary  in  the 
preparation  of  ivory  for  painting.  Defects  on  the 
surface  must  be  removed  by  use  of  the  most  deli¬ 
cate  powders  carefully  applied.  The  surface  must 
present  one  uniform  tint  or  the  painting  will  be 
defective.  It  must  not,  however,  appear  polished. 
The  final  step  is  to  apply  a  little  cuttlefish  powder, 
after  which  wash  the  surface  of  the  ivory  with  a 
camel’s-hair  pencil  and  water,  and  it  is  ready  to- 
receive  the  colors. 

Ivory  black  is  a  beautiful  pigment  prepared  by 
carbonizing  waste  fragments  and  turnings  of  ivory. 

Lampblack.  —  Lampblack  is  an  exceedingly 
light,  dull-black  powder,  formed  by  the  imperfect 
combustion  of  oils,  fats,  resins,  etc.  Lampblack 
is  obtained  in  various  ways.  Its  particular  virtue 
as  a  pigment  lies  in  its  condition  of  extremely  fine 
division,  which  could  not  be  attained  by  other 
means.  This  quality  renders  it  invaluable  as  the 
basis  of  black  pigments,  all  of  which  contain  it  in 
greater  or  less  quantity.  Indian  ink  and  printers' 
ink  are  composed  principally  of  this  substance. 

Statistics. — In  1900  there  were  15  establish¬ 
ments  producing  these  pigments,  representing  an 
invested  capital  of  $782,247  and  a  product  worth 
$359,787.  In  1890  the  value  of  the  output,  ac¬ 
cording  to  census  figures,  was  $1,031,030. 


Book-Makers  and  Binders. 

The  Early  Book.  —  The  earliest  known  speci¬ 
mens  of  bookbinding  were  the  joining  of  two 
tablets  of  wood,  usually  beech  or  fir,  their  inner 
sides  being  coated  with  wax  on  which  letters  were 
traced  with  a  stylus.  These  tablets,  when  joined, 
were  called  “diptychia,”  and  they  were  fastened 
together  at  the  back  by  the  early  Roman  book¬ 
binders.  Prior  to  that  time,  records  were  vari¬ 
ously  preserved,  often  on  boards,  clay  slabs  or 
various  materials,  and  on  parchment,  which  was 
wound  into  rolls.  The  pages  in  these  early  Roman 
books  were  called  cerve,  and  had  a  raised  margin 
which  prevented  friction  of  wax.  Paper  in  an¬ 
cient  times  was  made  from  the  concentric  coats 
which  inclosed  the  stalks  of  the  Egyptian  papyrus, 
which,  when  gathered,  measured  from  8  to  12 
inches.  These  sheets  were  written  on  with  reeds 
dipped  in  gum  water  colored  with  charcoal,  soot 
or  resin. 
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Book  Paper.  —  Waxen  tablets  continued  down 
into  and  through  the  Middle  Ages.  The  oldest 
extant  specimen  dates  from  the  year  1301,  and  is 
now  in  the  museum  aft  Florence,  Italy.  Palm 
leaves  then  came  into  use,  and  the  inner  bark  of 
the  lime,  ash,  maple  and  elm  was  also  used.  The 
first  substitute  was  the  skin  of  sheep  or  lambs,  and 
this  parchment  began  to  supersede  papyrus  in  the 
seventh  century.  Paper  made  from  cotton  came 
into  use  early  in  the  tenth  century,  and  this  saved 
much  of  the  destruction  of  the  old  parchments. 

Invention  of  Linen  Paper. — An  epochal  event 
in  book  making  was  the  invention  of  linen  paper 
about  1270,  though  very  little  was  used  until  the 
fourteenth  century.  The  early  books  were  called 
rolls,  which  were  rolled  on  a  staff.  At  first  let¬ 
ters  were  divided  only  into  lines,  afterward  into 
words,  and  subsequently  to  this,  punctuation  was 
adopted  as  a  matter  of  convenience  and  easy  read¬ 
ing.  The  sizes  of  the  early  books  were  known  as 
“royal,”  “demy”  and  “crown.” 

Bookbinding. — Bookbinding  in  the  days  of  the 
Roman  Empire,  and  especially  in  the  Middle  Ages, 
was  the  work  of  monks.  The  general  aspect  of 
monastic  binding  was  thick,  heavy  and  solid,  and, 
according  to  modern  ideas,  clumsy.  Books  for 
common  use  were  inclosed  in  boards  covered 
with  leather,  with  binding  protected  with  metallic 
bases,  corner  plates  and  clasps.  Ecclesiastic  and 
royal  literature  was  inclosed  in  ivory  sides,  with 
artistic  carving  enriched  with  gold,  enamel,  gems 
and  jewels.  At  the  period  of  the  Renaissance,  silk 
and  velvet  were  liberally  used  for  ornamental 
binding.  Ivory  and  medallions  are  as  old  as  the 
sixth  century. 

Ornamental  Binding. — A  new  and  revolutionary 
era  dawned  when  printing  was  introduced.  The 
old  massive  boards,  with  their  bosses,  corner  plates 
and  heavy  clasps,  disappeared,  and  the  sides  cov¬ 
ered  with  leather,  parchment  and  vellum  came 
into  use.  Binding  with  enamels,  metals  and  gems 
fell  into  disuse,  and  richly  covered  vellum,  with 
elaborate  designs  blind-tooled  or  worked  in  gold 
or  color,  came  in.  Subsequently  the  taste  for 
magnificent  binding  grew  into  a  passion  in  France, 
but  after  a  few  decades  disappeared.  Bookbind¬ 
ing  in  England  was  stimulated  by  Roger  Payne 
in  his  day,  who  introduced  many  methods  which 
were  long  afterward  followed.  Charles  Lewis  was 
the  next  genius  who  made  his  name  famous  for 
fine  book  work,  but  the  industry  was  limited  to 
the  requirements  of  those  who  could  afford  to  in¬ 
dulge  expensive  tastes. 

Modern  Book-Making.  —  It  was  the  spread  of 


Christianity  that  gave  the  first  genuine  stimu¬ 
lus  to  book-making  as  “books”  were  then  made. 
The  selling  of  books  as  a  distinct  trade  was  es¬ 
tablished  in  Paris  in  the  twelfth  century,  but  mod¬ 
ern  book-making  began  with  the  discovery  of  the 
art  of  printing,  and  from  that  time  downward  the 
industry  has  grown  in  magnitude  and  in  its  influ¬ 
ence  on  civilization. 

The  Spaniards  did  much  more  than  they  have 
ever  been  credited  with  in  introducing  book-mak¬ 
ing  on  the  American  Continent.  Many  of  the 
scholars  of  Southwestern  Europe  followed  them 
to  the  New  World.  The  early  presses  of  Mexico 
produced  many  publications,  mostly  of  a  religious 
character,  and  books  were  known  there  before 
Plymouth  Rock  had  a  name.  Book-making  and 
selling  were  introduced  into  New  York  in  1673, 
in  Boston  in  1674,  and  in  Philadelphia  in  1683, 
but  most  of  the  books  then  sold  were  imported. 

Stimulus  to  Book-Making. — After  the  War  of 
1812-15  a  new  stimulus  appears  to  have  been 
given  to  book-making.  The  American  book¬ 
maker  began  to  reproduce  many  of  the  leading 
works  of  Great  Britain.  In  later  decades  the  in¬ 
dustry  has  assumed  phenomenal  proportions, 
being  stimulated  by  the  popular  demand  for  all 
kinds  of  literature,  the  basis  of  which  was  the 
public  school  system  and  that  natural  expansion 
of  intellectual  capacity  which  is  incident  to  the 
conditions  of  free  institutions.  The  book-maker 
has  undoubtedly  contributed  more  to  the  educa¬ 
tion  of  the  masses  than  any  other  single  influence, 
not  excepting  public  schools.  The  schools  culti¬ 
vated  the  youthful  mind  in  the  elements  of  educa¬ 
tion,  while  books  enabled  the  adult  mind  to 
broaden  and  deepen. 

Bookbinding  To-Day.  —  Bookbinding  of  to-day 
is  characterized  more  by  its  cheapness  than  ele¬ 
gance,  and  the  speed  with  which  it  is  done.  In 
fact,  much  binding  is  a  mere  delusion,  but  it  is  so 
in  response  to  an  urgent  public  demand.  The 
various  operations  in  book-making  may  be  cov¬ 
ered  as  follows:  Forwarding,  sewing  the  back, 
sewing  and  finishing.  Leather  and  paper  consti¬ 
tute  the  usual  covering.  When  the  back  and  cor¬ 
ners  are  leather-protected,  the  book  is  termed  half¬ 
bound.  Binding  is  variously  designated  law,  calf, 
morocco,  paper,  etc. 

Mechanical  Devices  in  Book-Making. — Previous 
to  1825  new  books  were  usually  issued  in  board 
covered  with  drab  paper.  The  rotary  cutting  ma¬ 
chine,  or  “ripper,”  proved  to  be  a  valuable  adjunct 
to  the  bookbinder.  The  “smasher”  is  similar  in 
its  action  to  the  embossing  press.  The  cutting  of 
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three  edges  with  one  descent  of  the  knife  was 
another  device  which  found  quick  adoption.  An¬ 
other  machine  of  wide  use  has  a  revolving  table, 
on  which  each  edge  of  the  book  is  in  succession 
drawn  in  a  standing  direction  up  against  a  fixed 
cutter.  The  edges  are  gilded  as  in  ordinary  bind¬ 
ing,  and  many  are  cut  at  once. 

Trimming  Machines. — The  machines  for  trim¬ 
ming  and  gilding  are  various,  and  many  improve¬ 
ments  have  been  made  on  the  means  introduced 
by  Cope  and  Bradford  in  1865.  The  old  process 
invented  by  William  Hancock  in  1836,  which  dis¬ 
pensed  with  sewing  and  coated  the  backs  with 
India  rubber,  has  been  greatly  improved.  Cloth 
casing,  while  suitable  for  much  binding,  has  been 
largely  supplemented  by  more  secure  and  work¬ 
manlike  binding  on  books  for  public  libraries  and 
the  like. 

The  Twofold  Tendency.  —  There  is  a  twofold 
impulse  in  the  trade  of  bookbinding  —  one  to 
cheapen  work  and  the  other  to  produce  more  sub¬ 
stantial  and  artistic  work.  The  multiplication  of 
libraries,  public  and  private,  has  given  rise  to  the 
latter  tendency,  and  it  is  aided  by  the  almost 
human  intelligence  of  the  mechanical  appliances 
which  are  introduced  into  almost  every  conceiv¬ 
able  process  of  work.  The  specialization  under 
which  the  industry  is  now  passing  promises  in  a 
very  few  years  to  result  in  the  establishment  of  a 
class  of  artistic  work  equal  in  many  respects  to 
the  splendid  work  of  the  earlier  years  of  book¬ 
making. 

Recent  Improvements.  —  Among  recent  ad¬ 
vances  in  bookbinding  may  be  mentioned  feeding 
devices  for  folding  machines  as  well  as  for  print¬ 
ing  presses.  Three-fourths  of  the  folding  ma¬ 
chines  in  use  to-day  are  supplied  with  automatic 
feeders,  many  of  which  have  parallel-fold  arrange¬ 
ments  and  automatic  pointing  devices. 

Wire  Stitching.— The  wire-stitching  machines 
have  been  successively  improved.  Some  of  these 
machines  will  stitch  anything  from  two  sheets  to 
a  book  two  inches  thick,  and  with  several  of  them 
either  round  or  flat  wire  may  be  used.  Among 
the  more  recent  improvements  is  a  combination 
folding  and  wire-stitching  machine,  which  by  con¬ 
tinuous  and  automatic  operation  takes  the  sheets 
from  the  feeders  and  folds,  gathers,  collates,  cov¬ 
ers  and  wire-stitches  copies  of  magazines  and 
pamphlets,  and  delivers  them  ready  for  distribu¬ 
tion.  ,  . 

Paper-cutting  machines  have  been  greatly  im¬ 
proved  by  the  introduction  of  automatic  clamps, 
indicators  and  gauges. 


Action  of  Different  Machines. — The  invention 
of  steam  rounding  and  backing  machines  in¬ 
creases  the  capacity  from  500  to  1,000  books  per 
day.  The  latest  case-making  machine  feeds  itself 
from  a  roll  of  cloth,  which  it  automatically  cuts 
into  pieces  of  proper  size  for  use.  The  cloth  is 
first  covered  with  glue  by  contact  with  a  cylinder 
revolving  in  a  pot  of  glue.  It  is  then  cut  by  the 
machine  and  nicked  on  corner  sections.  Boards 
are  supplied  from  a  holder  and  a  back  lining  from 
a  roll,  both  receptacles  forming  parts  of  the  ma¬ 
chine.  This  process  completed,  the  newly  finished 
product  drops  a  little,  the  cloth  is  folded  over  the 
boards  and  back  lining,  and  the  binding,  after 
passing  through  a  case  smoother,  is  delivered  in 
a  finished  state.  This  automatic  process  is  very 
satisfactory.  There  is  also  in  quite  general  use  a 
machine  for  covering  paper  books  and  magazines, 
which  can,  under  pressure,  cover  22,000  books  in 
a  day.  Another  device  is  a  casting-in  machine 
for  putting  the  body  of  a  book  into  .its  cover.  The 
chief  improvements  now  in  sight  in  bookbinding 
are  in  the  direction  of  casting-in,  gathering, 
smashing,  folding  and  sewing. 


Comparative  Summary  of  Book-binding  and  Blank-book  Making. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested  . . . 

588 

[85,798,671 

10,612 

83,927,349 

811,976,764 

805 

810,962,034 

12,473 

85,508,483 

817,067,780 

954 

$12,744,628 

16,971 

$6,671,666 

$20,790,858 

Wage-earners . 

Value  of  products, . 

Boot  and  Shoe  Making. 

Early  Conditions. — History  is  somewhat  scant 
in  its  references  to  the  manner  in  which  the  peo¬ 
ple  of  past  ages  provided  covering  for  their  feet, 
but  enough  is  known  to  reveal  many  of  the  crude 
devices  and  materials  used  for  that  purpose.  Skins 
of  various  animals  cut  in  pieces,  often  one  piece, 
and  adapted  to  the  foot,  were  considerably  used, 
but  the  luxury  of  foot  covering  was  unknown  to 
vast  numbers  in  all  ages.  Much  of  the  early  pop¬ 
ulation  of  the  globe  lived  in  climates  which  did 
not  demand  such  protection.  Besides,  there  was 
less  of  that  locomotion  with  which  our  civilization 
has  made  us  familiar.  The  rudimentary  concep¬ 
tions  of  life  and  living  kept  people  more  confined 
to  localities.  The  daily  goings  and  comings  of  the 
earlier  peoples  were  limited,  and  the  necessity  of 
foot  covering  was  not  so  severely  felt.  But  with 
the  gradual  incoming  and  outspreading  under 
Roman  civilization,  and  its  attendant  warring 
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necessities,  the  use  of  foot  covering  grew,  and 
sandals  for  a  long  time  served  the  needs  of  the 
people.  This  tendency  increased  with  the  creation 
of  walled  cities,  and  when  the  long  drawn-out  con¬ 
flict  of  cities  against  the  baronial  power  subsided, 
and  modern  civilization  began  peeping  in,  then 
more  attention  was  given  by  the  artisans  to  shoe 
making,  who  began  to  constitute  something  of  a 
separate  class,  especially  in  those  countries  where 
climatic  requirements  called  for  protection  of  the 
feet. 

First  Footgear. — The  earliest  foot  protector  was 
a  sandal,  which  consisted  of  a  sole  attached  to  the 
foot,  usually  by  leather  thongs.  The  sandal  of 
plaited  grass,  palm  fronds,  leather  or  other  mate¬ 
rial,  continues  to  he  the  most  common  foot  cover¬ 
ing  among  Oriental  races.  In  cold  climates  the 
primitive  races  shaped  a  rude  shoe  out  of  un¬ 
tanned  hide,  and  laced  it  with  a  thong.  The  sim¬ 
plest  foot  covering,  largely  used  throughout  Eu¬ 
rope,  is  the  wooden  shoe  rudely  cut  into  shoe  form 
out  of  a  single  piece  of  wood.  Clogs  or  pattens 
are  made  in  England,  and  are  wooden  soles  to 
which  uppers  are  attached,  and  are  largely  used 
by  agricultural  and  forest  laborers. 

Early  Shoe  Making. — Our  present  concern  is 
with  the  origin  and  development  of  footgear  in 
America.  The  early  comers  found  the  Indians,  as 
a  rule,  fairly  well  supplied  with  a  strong  and  sub¬ 
stantial  “moccasin”  made  of  the  skin  of  such  ani¬ 
mals  as  their  arrows  secured,  and  generally  orna¬ 
mented  with  crude  heads  or  shells.  Many  early 
settlers  availed  themselves  of  this  form  of  protec¬ 
tion,  and  which  possessed  some  features  of  hygi¬ 
enic  advantages  over  the  finer  products  of  to-day. 

Cradle  of  the  Industry. — The  town  of  Lynn, 
Mass.,  was  the  “cradle”  of  the  hoot  and  shoe  in¬ 
dustry  in  the  colonies.  The  first  shoemakers  were 
Englishmen,  Philip  Keitland  and  Edmund 
Bridges,  who  came  to  the  Massachusetts  colony 
in  1635.  They  were  welcomed  and  found  a  wait¬ 
ing  market.  Not  only  did  they  find  a  demand  for 
their  handicraft,  hut  they  found  almost  every  colo¬ 
nist  willing  to  become  a  shoemaker.  The  only 
difficulty  was  the  supply  of  material.  The  In¬ 
dians  soon  found  a  market  for  the  skins  they 
brought.  These  shoemakers  became  their  own 
tanners,  and  taught  their  neighbors  how  to  tan 
and  make  shoes.  In  1750,  John  Adams  Dagyr,  a 
Welshman,  had  succeeded  in  making  shoes  equal 
to  the  best  then  made  in  England.  Even  morocco 
leather  was  produced  in  1785  by  Ebenezer  Breed, 
hut  its  development  was  slow. 


Shoe-Making  Appliances.  —  In  1809  David 
Meade  Kandoiph  obtained  a  patent  for  fastening 
soles  and  heels  to  the  inner  soles  by  nails,  and  in 
1810  M.  J.  Brunei  patented  a  machine  for  attach¬ 
ing  soles  to  uppers  by  metallic  pins.  Iiichard 
Woodman  patented  the  use  of  screws  and  staples 
in  1810.  In  1818  Joseph  Walker,  of  Massachu¬ 
setts,  invented  shoe  pegs.  In  1851  A.  C.  Gallahue 
produced  a  shoe-pegging  machine,  and  still  later 
nailing  and  cable-screw  machines. 

It  was  about  the  year  1700  that  shoes  began  to 
he  made  according  to  “sizes.”  The  introduction 
of  the  wooden  shoe  peg  in  1815  changed  the  old 
sewing  methods.  Prior  to  1845  all  processes  of 
shoe  making  were  done  by  hand,  and  the  term  of 
apprenticeship  was  seven  years,  so  difficult  was  it 
to  learn  the  various  branches.  The  first  machine 
appeared  in  1845.  The  waxed  thread  sewing  ma¬ 
chine  soon  followed,  and  next  appeared  a  hand- 
power  machine  for  driving  pegs.  In  1855  a  split¬ 
ting  machine  was  introduced  which  reduced  soles 
to  a  uniform  thickness;  then  followed  peg-making 
and  power-pegging  machines  and  machines  for 
cutting  soles,  tops  and  heels. 

The  Sole-Sewing  Machine.  —  The  invention 
which  worked  a  revolutionary  effect  on  boot  and 
shoe  making  was  the  McKay  sole-sewing  machine, 
which  was  in  fact  the  combination  of  several  pre¬ 
viously  improved  processes.  This  machine  was 
adopted  in  1861.  An  improved  machine  of  this 
sort  was  produced  by  Lyman  R.  Blake.  A  second 
sole-sewing  machine  was  brought  out  by  Goodyear 
and  McKay  for  welted  shoes.  In  1862  August 
Destory  patented  a  curved-needle  machine  for 
sewing  outsoles  to  welts,  which  was  made  com¬ 
mercially  valuable  by  Charles  Goodyear. 

Modern  Mechanical  Appliances. — The  modern 
shoe-making  plant  is  equipped  with  mechanical 
appliances  of  great  variety,  embracing  machines 
for  cutting  leather,  pressing  leather  for  sole 
leather,  presses  for  cutting  dies  for  stamping  out 
sole  and  heel  pieces,  sewing  machines  of  great 
variety,  blocking  or  crimping  appliances  for  mold¬ 
ing  uppers  or  vamps,  vamp-folding  machines,  eye¬ 
letting  machines,  lasting  machines,  trimming  and 
paring  machines  for  planing  and  smoothing  the 
edges  of  soles  and  heels.  For  finishing  shoes  there 
are  scouring  and  sandpapering  machines  and  bur¬ 
nishing  machines  for  the  soles,  and  stamping  ma¬ 
chines  for  marks  and  monograms,  peg-cutting  and 
nail-rasping  machines  for  smoothing,  cleaning  out 
and  dressing  the  surface  of  the  insole.  There  is 
not  a  single  operation  in  shoe  making,  however 
insignificant,  for  which  machinery  has  not  been 
devised. 
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The  Artisan. — The  entire  shoe  was  formerly 
made  by  one  artisan.  Piece-work  was  the  rule. 
In  early  times  workmen  were  paid  from  15  to  30 
cents  per  pair  or  higher,  and  twelve  hours  was  the 
work-day. 

Expansion  of  the  Industry. — Boot  and  shoe 
making  soon  extended  from  Lynn  to  adjoining 
towns,  thence  to  other  States,  and  within  recent 
years  to  some  large  Western  cities,  where  factories 
of  immense  proportions  have  been  built  and 
equipped  with  the  latest  machinery.  The  speed 
with  which  work  is  executed  is  almost  incredible 
to  the  layman,  and  the  diversification  of  employ¬ 
ment  is  carried  to  the  highest  degree  of  perfection. 
Inventive  talent,  however,  is  not  standing  still, 
as  the  records  of  the  Patent  Office  show.  In  1900 
Massachusetts  turned  out  44.9  per  cent,  of  the 
total  value  of  boot  and  shoe  products  of  the 
United  States;  New  York,  9.8  per  cent.  The 
great  shoe  centers,  ranked  by  their  value  of  prod¬ 
ucts,  are  Brockton,  Lynn,  Haverhill,  New  York, 
Philadelphia,  Cincinnati,  and  St.  Louis  follows. 

While  the  value  of  products  in  Massachusetts 
increased  only  fractionally  during  the  last  decade. 
New  York  increased  8.1  per  cent.;  Pennsylvania, 
27.8  per  cent.;  Ohio,  111.1  per  cent.;  Illinois, 
30  per  cent.;  Wisconsin,  61  per  cent.;  Minne¬ 
sota,  78  per  cent.;  Missouri  likewise  shows  a  large 
increase,  all  indicative  of  the  westward  trend  of 
the  industry.  In  1900  Cincinnati  ranked  third 
among  cities  in  the  manufacture  of  women’s  and 
children’s  shoes.  The  westward  drift  is  due  to  the 
nearness  to  supplies  of  leather  and  nearness  to 
markets. 

Centralization. — The  development  of  the  indus¬ 
try  has  resulted  in  the  production  of  footwear 
characterized  by  its  cheapness,  neatness  and  high 
and  enduring  qualities  as  measured  by  cost.  A 
process  of  centralization  is  in  progress  which  de¬ 
creases  the  number  of  separate  establishments  and 
increases  the  capacity  of  the  smaller  number.  The 
careful  taking  of  measurements,  once  such,  an  es¬ 
sential  requirement  for  the  shoemaker,  is  now  ren¬ 
dered  practically  unnecessary  by  the  great  variety 
in  sizes  as  indicated  by  numbers  and  letters. 


The  following  Table  shows  the  Comparative  Groivth  of  the  Boot  and 
/ Shoe  Factory  Product  in  the  united  States  for  Three  Censuses • 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invests  . 

1,959 

$42,994,028 

111,152 

2,082 

$95,282,311 

1,600 

$101,796,233 

Wage-earners . 

133.690 

142,922 

Wages  paid . 

$43,001,438 

$60,667,145 

$59,175,883 

Value  of  product . ». . . . 

$166,050,354 

$220,649,353 

$261,028,580 

Comparative  Summary  of  the  Rubber  Boot  and  Shoe  Industry . 


1880 

1890  |  1900 

Number  of  establishments. . . 
Capital  invested . 

9 

$2,425,000 

4,662 

SI, 469, 038 
.  $9,705,724 

11 

$17,790,970 

9,134 

$3,813,073 

$18,632,060 

22 

$33,667,533 

14,391 

$6,426,579 

$41,089,819 

Wage-earners . 

Wages  paid . 

Value  of  product . 

Bottles  and  Kindred  Wares. 

Bottles  Among  the  Ancients. — Homer,  Herodo¬ 
tus  and  Virgil  all  speak  of  “bottles”  as  being  in 
common  use  among  the  Greeks,  Egyptians  and 
Bomans,  but  they  were  made  of  leather,  and  they 
are  still  used  in  Spain,  Sicily,  Africa  and  the  Far 
East.  Earthenware  bottles  were  used  in  very  an¬ 
cient  times,  and  the  prophet  Jeremiah  refers  to 
them  in  his  Lamentations.  They  were  generally 
made  with  handles,  and  corresponded  to  our  mod¬ 
ern  flask.  Glass  bottles  have  been  found  in  Pom¬ 
peii  and  in  other  ancient  ruins. 

Oldest  American  Industry. — The  manufacture 
of  bottles  and  jars  is  the  oldest  branch  of  the 
glass  industry  in  this  country.  The  first  glass 
factory  at  Jamestown,  Va.,  in  1608  turned  out 
bottles.  Prior  to  1890  the  manufacture  of  ma¬ 
chine-made  wide-mouthed  bottles  or  jars  was  ex¬ 
perimental.  Since  that  date  wide-mouthed  jars 
have  been  made  in  immense  quantities,  one  estab¬ 
lishment  in  New  York  alone  using  10,000,000 
small  jars  for  vaseline. 

Inventions. — There  have  been  nearly  3,000  pat¬ 
ents  granted  on  bottles  and  jars  alone  by  the 
United  States  Government.  Applications  for  im¬ 
provements  are  being  filed  at  about  the  rate  of  50 
a  month.  In  recent  years  the  consumption  of  cork 
has  been  so  enormous  that  the  price  of  good  cork 
stoppers  has  become  almost  prohibitive  for  a  num¬ 
ber  of  uses.  To  overcome  this  obstacle,  very  thin 
disks  of  cork,  placed  in  thin  metal  caps,  crimped 
over  a  shoulder  upon  the  neck  of  the  bottle,  have 
been  widely  introduced.  Over  500  patents  have 
been  granted  on  devices  to  promote  the  refilling 
of  bottles,  and  applications  of  this  character  are 
being  filed  at  the  rate  of  20  per  month.  Substan¬ 
tial  advance  has  been  made  in  apparatus  for  “rack¬ 
ing”  or  transferring  beer  to  packages  or  casks  and 
bottles,  to  equalize  the  pressure  between  the  sup¬ 
ply  tank  and  the  package. 

The  Mason  Jar. — The  manufacture  of  the 
Mason  fruit  jar,  which  was  introduced  in  1858, 
was  stimulated  by  the  introduction  of  machinery. 


1450 


OUR  MECHANICAL  WORKERS  AND  APPLIED  MECHANISM. 


Philip  Arbogast  patented  a  process  in  1882  which 
has  been  the  basis  for  all  machinery  used  in  the 
manufacture  of  jars  and  wide-mouthed  bottles. 
He  employed  two  separate  molds — a  press  mold 
and  a  blow  mold — and  by  this  device  practically 
revolutionized  the  old  method.  This  process  was 
applied  to  the  production  of  candy  and  druggists’ 
jars,  wide-mouthed  bottles,  jam  jars,  milk  jars, 
bowls,  pitchers,  etc. 

Beer,  Soda  and  Mineral  Bottles.— This  industry 
represents  75  establishments.  The  bulk  of  the 
production  is  made  in  what  is  known  as  the  “con¬ 
tinuous”  tank  furnace.  There  is  a  growing  de¬ 
mand  each  year  for  bottles  for  mineral  waters  and 
malt  drinks,  and  large  quantities  are  shipped  to 
foreign  countries. 

Jar  and  Bottle  Machines. — The  numerous  jar 
and  wide-mouthed  bottle  machines  now  in  use 
have  either  separate  blow  and  press  molds  ar¬ 
ranged  near  together  on  a  revolving  table,  so  that 
the  shifting  of  the  glass  from  one  tcj  the  other  is 
almost  instantaneous;  these  molds  are  sometimes 
combined  in  one. 

The  Basic  Principle. — In  all  methods  the  basic 
principle  is  the  pressing  of  the  finished  neck  and 
the  subsequent  blowing  of  the  body.  Compressed 
air  for  blowing  and  electricity  for  motive  power 
have  added  much  to  the  speed  of  the  operation. 
Loss  by  breakage  has  been  reduced  to  a  minimum, 
while  the  finished  work  is  far  superior  to  that  of 
the  hand-made  article. 

Druggists’  Ware. — The  manufacture  of  pre¬ 
scription  bottles,  vials  and  druggists’  ware  consti¬ 
tutes  a  distinctive  industry.  The  manufactures 
of  homeopathic  vials  and  prescription  bottles  have 
no  superior  in  form  and  finish,  and  are  preferred 
to  the  ware  manufactured  abroad.  These  Ameri¬ 
can  products  are  shipped  to  all  parts  of  the  world. 

Cheap  Bottle  Production. — The  manufacture  of 
bottles  for  patent  and  proprietary  medicines  has 
become  an  important  industry.  Bottles  of  this 
kind  are  made  of  a  cheaper  grade  than  prescrip¬ 
tion  bottles,  and  are  used  in  steadily  increasing 
quantities. 

Packing  Jars. — The  production  of  bottles  and 
jars  for  the  packing  and  preserving  industries  has 
also  grown  to  phenomenal  proportions.  Much  of 
this  work  is  done  by  machinery,  resulting  in  a 
marked  diminution  in  cost  over  older  methods. 

The  making  of  bottles  and  jars  constitutes  a 
considerable  proportion  of  the  glass  industry  of 
the  country;  in  1900  the  product  was  valued  at 


$56,539,712.  The  manufacture  of  demijohns  and 
carboys  is  receiving  much  attention  by  reason  of 
the  remarkable  development  of  the  heavy  chemi¬ 
cal  industry,  though  the  industry  at  present  is  one 
of  minor  importance. 

Bottle-Pilling  Devices. — In  one  class  the  valve 
controlling  outlet  from  the  supply  is  controlled 
by  .  the  movement  of  the  bottle  to  be  filled  so  that 
pressure  is  first  equalized,  after  which  the  liquid  is 
permitted  to  flow  by  gravity,  by  which  foaming  is 
prevented  in  the  packages.  In  another  class  the 
improvements  aim  to  simplify  the  operating  de¬ 
vices  for  lowering  the  filling  head  and  filling  tube 
to  form  an  air-tight  connection  with  the  package 
prior  to  the  admission  of  the  gas  under  pressure 
and  the  admission  of  the  liquid  from  the  supply 
tank. 

Rapid  strides  have  been  made  in  the  improve¬ 
ment  of  partially  or  wholly  automatic  machines 
for  manufacturing  bottles  in  the  two  successive 
steps  of  pressing  a  blank  in  one  mold  and  then 
blowing  it  into  shape  in  a  finished  mold. 


Comparative  Summary  of  the  Bottling  Industry. 


1890 

1900 

Number  of  establishments . 

Capital  invested . 

WAge  ea^n^rs , . . 

716 

56,656,706 

3,084 

51,511,678 

513,583,418 

2,064 

516,620,152 

7,680 

53,589,417 

541,640,672 

W ages  paid. . . . 

Progress. — The  extraordinary  expansion  in  the 
bottling  industry  in  the  last  decade,  showing  a 
threefold  increase  in  production,  is  indicative  of 
the  rapidly  growing  habit  of  using  bottled  liquids, 
especially  for  consumptive  requirements.  The 
growth  in  this  direction  is  similar  to  the  growth 
in  the  canning  and  preserving  industry,  and  marks 
a  departure  in  housekeeping  methods,  in  which  so 
much  is  being  done  to  place  at  the  hand  of  the 
housekeeper  and  hotel  proprietor  every  fluid  or 
semi-fluid  commodity  which  is  called  for  by  mod¬ 
ern  requirements. 

Uses  for  Bottles.  —  The  great  demands  which 
have  arisen  in  recent  years  for  fluids,  preserved 
and  condensed  fruits,  condiments,  spices,  and 
chemical  and  pharmaceutical  preparations,  and 
numerous  other  articles  of  household  and  general 
consumptive  uses,  have  resulted  in  the  expansion  of 
the-  bottle-manufacturing  industry  from  compara¬ 
tively  insignificant  proportions  to  one  of  vast  pro¬ 
portions.  The  facility  and  economy  with  which 
numerous  essential  articles  of  diet  can  be  pre¬ 
served  for  retail  distribution  has  greatly  broad¬ 
ened  the  market  for  this  class  of  glass  products. 
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Copper  History. — Copper  and  tin  were  used  by 
the  ancients  to  produce  bronze  articles,  as  hel¬ 
mets,  breastplates  and  nails.  The  early  mixtures 
of  copper  and  tin  were  about  87  and  13  respect¬ 
ively  to  make  bronze.  Brass  was  made  for  cen¬ 
turies  in  Germany  before  it  was  introduced  into 
England.  Modeling  and  pattern  making  are  both 
used  for  brass  work  and  the  materials  commonly 
employed  for  modeling  are  pipe  clay  and  stucco, 
pipe  clay  being  decomposed  feldspar,  made  into 
putty  with  water  or  glycerine.  The  tools  used 
are  mostly  made  of  boxwood.  The  clay  is  mod¬ 
eled  with  the  hand  and  wood  tools.  Brass  is 
usually  melted  in  an  air  crucible  furnace,  or 
where  large  castings  are  required,  a  reverbertory 
furnace  is  used.  The  fuel  used  is  hard  coke. 


Early  Brass  Making.— Brass  was  supposedly 
first  made  in  the  United  States  in  Waterbury, 
Conn.,  before  1749,  by  John  Allyn.  Hammered 
brass  kettles  were  then  made,  as  well  as  brass 
wire.  Prior  to  1835  all  pins  used  in  the  United 
States  were  imported.  In  1841  automatic  ma¬ 
chines  were  built  to  manufacture  pins  at  Water¬ 
bury  and  Derby,  Conn.,  where  hooks  and  eyes 
were  also  made.  The  brass  industry  received  its 
first  impetus  from  the  demand  for  metal  buttons. 

Bell  Metal. — Bell  metal  is  best  composed  of  80 
parts  copper  and  20  tin,  or  78  and  22,  but  there 
are  variations  from  these  proportions.  Silver, 
contrary  to  general  supposition,  is  not  a  chemical 
ingredient  of  bell  metal,  nor  is  there  reason  to 
believe  that  its  use  is  desirable.  Experiments 
have  long  been  made  to  discover  some  other  metal 
or  alloy  with  copper.  Cast  steel  and  union  metal, 
consisting  of  tin  and  iron,  have  both  been  tried. 

In  casting  bells,  it  is  a  rule  to  melt  the  metal 
as  rapidly  as  possible  and  to  keep  the  surface  of 
the  metal  covered  with  powdered  coal  or  coke. 
The  copper  is  first  melted  and  then  other  metals 
are  added.  It  is  customary  to  examine  samples 
as  to  grain  and  fracture. 

Brass  Founding. — Brass  founding,  considered  as 
a  branch  of  engineering,  is  beset  with  empirical 
rules  and  fancies.  Guesswork  is  entirely  too  pre- 
valent.  There  is  a  very  numerous  branch  of  al¬ 
loys  coming  under  the  generic  name  of  brass 
made  of  copper,  tin,  lead,  zinc,  antimony,  and  m 
some  cases,  nickel.  Although  brass  is  frequent  y 
spoken  of  in  the  Scriptures,  it  is  a  well-ascer¬ 
tained  fact  that  it  was  copper,  brass  being  a  much 
later  product.  A  well-equipped  bronze  works  is 
arranged  into  departments:  (1)  Designers  room; 
(?)  bronze  foundry;  (3)  chasing  shop;  (4)  model 


shop;  (5)  marble  working  shop;  (6)  enameling 
shop;  (7)  fitting  and  mounting  shop  and  store¬ 
room. 

Casting  in  Bronze. — Old  methods  of  casting  in 
bronze  have  been  discontinued.  The  method  now 
pursued  is  for  the  sculptor  to  produce  his  con¬ 
ception  in  plaster.  The  model  is  embedded  in 
sand  contained  in  a  moulding  box.  Piece  mould¬ 
ing  then  begins.  Taking  a  small  section  of  the 
statue  he  forces  the  sand  with  a  mallet  into  every 
fissure  and  crevice  and  thus  obtains  an  accurate 
impression.  Finally  all  the  pieces  are  put  to¬ 
gether.  The  model  is  then  lifted  and  turned  and 
impressions  taken  from  the  other  side.  One  of 
the  advantages  of  this  process  is  that  if  the  cast¬ 
ings  peel,  the  artist’s  model  remains  unaltered. 
A  new  mold  may  be  taken  from  it. 

Where  Copper  is  Found. — Copper  is  found  in 
many  parts  of  the  world.  Its  use  has  been  vastly 
increased  in  the  electrical  industries.  It  has  been 
known  since  prehistoric  times,  and  was  used  in 
ancient  Assyria,  all  the  classical  nations  being 
familiar  with  it.  Copper  mines  were  first  opened 
in  England  in  1589  and  these  mines  have  been 
regularly  worked  since  1689.  The  richest  copper 
mine  in  the  world  is  at  Calumet  on  Lake  Michi¬ 
gan,  but  numerous  and  extensive  deposits  are 
being  developed  elsewhere. 

Solders. — A  good  gold  solder  is  made  of  66.6 
parts  gold,  16.7  parts  silver  and  16.7  of  copper. 
A  silver  solder  is  made  of  19  parts  fine  silver,  1 
part  copper  and  10  parts  brass,  or  66.6  parts  sil¬ 
ver,  30.4  parts  copper  and  3.4  parts  brass.  Brass 
solder  is  made  with  brass,  mixed  with  a  sixth, 
eighth,  or  even  one-half  brass,  on  12  pounds  cop¬ 
per  and  11  pounds  of  zinc.  A  silver  solder  for 
jewelers  is  made  of  19  dwts.  silver,  1  dwt.  copper 
and  10  dwts.  brass.  A  solder  for  iron  can  con¬ 
sist  of  good,  tough  brass  with  borax  applied, 
mixed  with  water  to  the  consistency  of  cream. 

Furifying  Copper. — The  word  “copper”  is  de¬ 
rived  from  the  Island  of  Cyprus,  where  the  Greeks 
found  it.  A  recently-discovered  method  for  puri¬ 
fying  copper  is  by  melting  10.0  parts  of  it  with 
10  parts  copper  scales  (black  oxide)  along  with 
10  parts  of  ground  bottle  glass  or  other  flux. 
Copper  melts  at  a  white  heat  and  by  slow  cooling 
may  be  crystallized.  Its  specific  gravity  is  9  and 
its  melting  temperature  1,996  degrees  Fahr.  The 
first  reducing  process  of  copper  ore  is  by  calcin¬ 
ing  to  remove  the  iron.  It  then  flows  into  a  pit 
filled  with  water,  when  it  becomes  granulated. 
With  further  heating  the  slag  is  driven  off,  when 
it  is  cast  in  sand  and  is  then  termed  “blistered” 
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copper.  It  is  then  refined  in  a  furnace  similar 
to  the  melting  furnace  to  free  it  from  any  oxygen 
it  may  contain.  This  is  accomplished  by  adding 
charcoal  to  the  copper  while  it  is  in  fusion. 

One  Great  Use  of  Copper. —  The  extraordinary 
.expansion  of  electrical  industries  under  the  stim¬ 
ulus  of  demand  for  means  for  the  transmission  of 
power  and  intelligence  has  developed  an  enormous 
.demand  for  copper.  Next  to  gold,  it  is  the  great¬ 
est  agency  in  modern  civilization  for  the  develop¬ 
ment  of  activities. 

Bronze  Composition. — Manufacturers  of  bronze 
composition  made  of  zinc  or  cheap  alloys,  have  a 
brass  deposit  placed  on  before  the  bronze  lustre 
is  given,  as  the  bronzing  operation  is  more  easy 
and  satisfactory  upon  brass  deposits. 

Ordinary  potassium  cyanide  is  often  preferred 
to  the  pure  article  as  a  solution  for  baths.  A  col¬ 
or  resembling  brass  is  given  to  small  articles  of 
iron  and  steel  by  a  strong  stirring  in  a  suspended 
tub  containing  1  quart  of  water  and  of  copper 
sulphate  and  tin  protochloride  crystallized,  about 
one-fifth  of  each. 

All  the  articles  for  brass  plating  should  be  sus¬ 
pended  about  equal  distances  from  the  anodes, 
and  the  anodes  should  be  removed  while  the  bath 
is  not  at  work.  Cast  and  wrought  iron,  lead  and 
its  alloys,  require  brass  solutions  richer  in  the 
metals  than  when  deposited  upon  zinc  or  its  al¬ 
loys.  It  is  also  necessary  to  have  the  battery 
power  stronger.  It  is  somewhat  difficult  to  keep 
the  color  of  the  deposit  uniform. 

Bronzing. — In  order  to  obtain  a  steel  bronze, 
wet  the  articles  with  a  dilute  solution  of  platinum 
chloride  slightly  heated;  the  articles  must  be  free 
from  grease  and  polished.  The  polishing  powders 
principally  employed  in  bronzing  copper  are  cro¬ 
cus  and  plumbago,  the  plumbago  giving  a  deeper 
and  more  permanent  color.  There  are  a  number 
of  secret  processes  for  bronzing. 

Finished  Castings. — The  finished  castings  may 
be  brushed  over  with  a  mixture  of  hard,  white 
varnish  and  finely-ground  bronze  green  of  an  oily 
consistency.  The  castings  must  be  slightly 
warmed  and  smooth  and  clean.  The  most  simple 
bronze  is  obtained  by  applying  on  the  cleansed 
article  a  thin  paste  made  of  water  with  equal 
parts  of  plumbago  and  iron  peroxide,  with  a  cer¬ 
tain  proportion  of  clay.  This  is  heated,  and 
when  quite  cold  the  article  is  brushed  in  every  di¬ 
rection  with  a  stiff  brush. 

Bronze  Powders. — Bronze  powders,  made  of  im¬ 
palpable  brass,  are  applied  upon  metals  to  imi- 
■  tate  brass,  also  on  articles  made  of  plaster  of 


Paris  and  ceramic  wares.  To  bronze  zinc,  it  must 
receive  an  electro  deposit  of  brass,  and  is  then 
dipped  in  a  wreak  solution  of  copper  sulphate  for 
a  red  tinge.  The  most  beautiful  cobalt  plating 
may  be  obtained  on  brass  and  copper  in  the  bat¬ 
tery  of  two  Bunsen  cells  with  a  moderately  concen¬ 
trated  solution  of  the  double  chloride  of  ammonia 
and  cobalt. 

Copper  Deposit. — Copper  deposits  are  obtained 
by  dipping  or  by  galvanic  methods.  Iron  can  be 
coppered  by  dipping  it  into  melted  copper,  the 
surface  of  which  is  protected  by  a  melted  layer  of 
cryolite  and  phosphoric  acid. 

Galvanic  Methods. — Electro-deposits  of  copper 
are  made  by  decomposing  a  double  salt  of  copper 
with  another  base,  such  as  the  double  cyanide  of 
potassium  and  copper. 

Cold  Baths. — The  cold  baths  are  put  into  well- 
joined  tanks  of  oak  or  fir  wood,  lined  inside  with 
gutta-percha.  The  vertical  sides  are  also  covered 
with  sheets  of  copper,  which  act  as  the  solution 
anode  and  reach  to  just  below  the  top  edge  of 
the  tank. 

Hot  Baths. — The  hot  baths  are  put  into  stone¬ 
ware  vessels  heated  in  a  water  or  steambath,  or 
into  an  enameled  cast-iron  kettle  placed  directly 
over  the  fire.  The  insides  are  also  lined  with  an 
anode  of  copper,  connected  with  the  positive 
pole  of  the  battery,  and  the  edges  of  the  vessel 
are  varnished  or  support  a  wooden  ring  upon 
which  rests  a  brass  circle  communicating  with  the 
negative  pole,  from  which  circle  the  articles  to  be 
electroplated,  hang. 

Coppering  Silverware. — Large  pieces  of  silver¬ 
ware  may  be  coppered  in  these  baths.  Small  ar¬ 
ticles  are  threaded  upon  a  zinc  or  iron  wire  or 
are  placed  in  a  perforated  ladle. 

Gilding. — There  are  three  methods  for  applying 
a  coating  of  gold,  by  amalgamation,  dipping  and 
cementing.  Mercury  gilding  furnishes  gold  with 
a  bright,  dead  lustre.  Gilding  can  be  done  with¬ 
out  a  battery  by  using  a  salt  or  acid  liquor,  into 
which  the  articles  are  plunged  attached  by  zinc 
wires  into  gold  baths. 

Statistics.  —  Brass  was  made  in  the  United 
States  to  the  value  of  $2,549,860  in  1890,  and 
$1,419,817  in  1900;  brass  and  copper  rolled  $8,- 
381,472  in  1890,  and  $37,536,325  in  1900;  brass 
castings  and  finishings,  $24,344,434  in  1890,  and 
$30,343,044  in  1900;  brassware,  $13,615,172  in 
1890,  and  $17,140,075  in  1900.  Copper  smelting 
and  refining  involved  a  capital  of  $53,063,395  in 
1900,  with  an  output  valued  at  $165,131^70. 
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Brass  Industry,  The. 

Branches  of  the  Industry. — Brass,  the  most  val¬ 
uable  and  probably  the  most  universally  used 
alloy  in  the  mechanical  arts,  as  well  as  the  longest 
and  best  known  is  an  alloy  of  copper  and  zinc, 
with  occasionally  one  or  two  other  ingredients. 
It  has  divided  itself  into  various  branches,  as 
brass  casting,  cabinet,  bell  and  brass-foundry 
work,  plumbers’  brass  work,  stamped  brass,  rolled 
brass  wire  and  sheathing,  tube  making,  lamp  mak¬ 
ing,  gas  fitting  and  naval  work,  and  one  or  two 
others,  though  several  of  these  branches  are  fre¬ 
quently  conducted  in  the  same  establishment. 

Diversified  Uses. — The  utilization  of  brass  in 
the  industries  extends  into  almost  every  branch 
and  it  serves  most  important  purposes.  The  pro¬ 
cesses  of  manufacture  into  the  numerous  forms 
into  which  it  is  converted  have  led  to  the  con¬ 
struction  of  intricate  and  powerful  mechanical 
appliances  which  reflect  extraordinary  inventive 
skill  as  well  as  mechanical  genius.  The  processes 
for  stamping  brass  work  and  of  rolling  it  have 
been  brought  to  a  high  state  of  perfection,  and  in 
wire  drawing  especially  inventive  talent  has  ac¬ 
complished  grand  results  which  are  controlled 
by  patents.  Tube  making  has  also  been  revolu¬ 
tionized  and  radically  new  processes  have  sup¬ 
planted  all  older  methods  in  the  production  of 
tubing  at  a  speed  and  with  an  economy  which 
would  surpass  the  belief  of  those  unfamiliar  with 
the  details  of  its  manufacture,  and  which  are  be¬ 
yond  the  province  of  a  brief  reference. 

Union  of  the  Two  Elements. — The  industry 
since  the  invasion  of  machinery,  in  almost  every 
portion  of  which  it  is  present,  has  assumed  phe¬ 
nomenal  proportions.  Copper  alone  would  be 
useless,  being  too  soft;  zinc  alone  would  be  use¬ 
less,  being  too  brittle.  The  two  in  uniting  con¬ 
stitute  a  powerful  alloy  interpenetrating  the 
microscopic  recesses  and  filling  them  up  and 
clinging  together  with  an  affinity  and  mechanical 
cohesiveness  which  transforms  the  separate  na¬ 
ture  of  each  metal  into  a  new  metal.  The  ac¬ 
companying  figures  reveal  the  scope  and  extent 
of  the  mighty  industry. 

The  various  processes  of  brass  working  are  cast¬ 
ing,  rolling  and  drawing,  stamping,  tube-drawing 
and  casing  and  brass  finishing.  Castings  are  made 
into  common-cored  and  pulse-cored  castings. 
Sheet  brass  is  the  raw  material  of  stamped  work, 
and  is  stamped  into  a  vast  number  of  useful  arti¬ 
cles,  among  them  cornices,  pole  ornaments,  cur¬ 
tain  rings,  door  and  shutter  knobs,  lamp  burners, 
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culinary  articles  and  articles  for  use  in  chemical 
and  manufacturing  plants. 

Wire  Drawing. — Much  material  is  consumed  by 
being  drawn  into  wire.  Strands  are  cut  out  square 
in  section,  and  are  drawn  through  a  succession  of 
circular  holes  in  a  steel  draw-plate  till  the  desired 
fineness  is  reached,  being  repeatedly  annealed  in 
the  process.  The  uses  of  brass  wire  are  almost  in¬ 
numerable. 

Tube  Making. — The  present  processes  of  tube 
making  have  revolutionized  all  former  methods, 
and  are  patented.  The  method  ignores  all  past  ex¬ 
perience,  and  exhibits  one  of  those  remarkable 
triumphs  of  mechanical  genius  by  which  prepared 
material  is  by  a  simple  and  direct  process  con¬ 
verted  into  tubing  at  a  marked  economy  over  all 
older  methods,  thus  producing  the  seamless  brass 
tubes  of  the  present  day. 

Brass  Finishing. — Finishing  consists  of  dipping, 
burnishing,  lacquering  and  sometimes  bronzing,  in 
which  nitric  acid,  polished  steel  tools,  coating  with 
a  specific  varnish  over  heat  and  an  opaque  pigment 
are  successively  used. 

The  use  of  brass  in  machine  construction  and 
for  machine  ornamentation  is  quite  extensive,  and 
fills  a  place  which  cannot  be  filled  with  any  other 
known  metal. 


Comparative  Summary  of  the  Rolled  Brass  and  Copper  Industry. 


1880 

1890 

1900 

Number  of  establishments. .. 

26 

16 

19 

Capital  invested . 

89,057,000 

88,041.593 

815,629,766 

W  age-workers . 

5,082 

2,698 

6,759 

Wages  paid . 

82,524,169 

81,380,328 

83,512,781 

Value  of  products . 

814,329,731 

88,381,172 

837,536,325 

The  industry  of  brass  castings  and  furnishings 
is  still  greater,  the  figures  being  as  follows: 


1880 

1890 

1900 

Number  of  establishments . . . 
Capital  invested . 

396 

85,740,237 

6,237 

82,729.794 

810,808,742 

453 

818,663,286 

10,943 

85,758,333 

824,344,434 

442 

821,925,039 

11,964 

86,070,762 

830,343,044 

Wage-workers . 

Wages  paid . 

Value  of  products . 

In  addition  to  these  branches  is  that  of  making 
brassware,  the  extent  of  which  is  as  follows: 


1880 

1890 

1900 

Number  of  Establishments. . . 
Capital  invested . 

20 

8594,582 

1,142 

8411,329 

81,513,098 

113 

810,866,001 

7,157 

83  557,069 
813,615,172 

204 

812,194,715 

7,668 

83,550,074 

817,615,172 

Wage-werkers . 

Wages  paid . 

Value  of  products . 
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Brick  Making  and  Bricklaying. 

Early  Brick. — Brick  lias  been  used  from  the 
earliest  times  as  material  for  construction.  The 
remnants  of  past  civilization  indicate  that  the  art 
of  brick  making  was  well  understood,  though  the 
workmanship  was  crude  and  without  that  system 
of  production  which  has  been  attained  in  modern 
times.  It  is  used  more  extensively  in  construction 
than  any  other  material  excepting  wood,  and  is 
practically  indestructible  as  against  weather, 
acids,  atmosphere  or  tire.  Brick  is  manufactured 
in  any  desirable  shape,  size  or  color. 

Three  Methods. — Three  methods  of  manufac¬ 
ture  are  followed,  namely — the  use  of  soft  mud, 
stiff  mud  and  dry  clay.  Within  recent  years  the 
application  of  machinery  to  brick  making  has 
reached  a  high  point  of  development,  and  the  old 
hand-methods  are  being  gradually  rendered  less 
profitable.  Soft-mud  brick  is  made  under  little  or 
no  pressure,  and  is  generally  of  better  shape  than 
stiff-mud  brick,  the  latter  often  showing  lamina¬ 
tions.  Soft  brick  requires  longer  time  to  dry,  but 
is  more  easily  made. 

Three  Styles  of  Kilns. — Three  styles  of  kilns 
are  used,  namely — up-draft,  down-draft  and  con¬ 
tinuous;  the  first  style  is  less  frequently  used.  A 
down-draft  kiln  requires  permanent  walls  and  a 
tight  roof,  wherein  the  heat  practically  enters  at 
the  top;  in  continuous  kilns,  two  parallel  brick 
tunnels  are  connected  at  the  ends,  the  outer  walls 
being  generally  8  feet  thick  at  the  bottom  and  4 
feet  at  the  top,  in  which  numerous  flues  are  built. 
These  kilns  are  divided  into  numerous  sections, 
which  are  successively  used.  Less  fuel  is  required 
per  unit  of  output,  and  a  larger  percentage  of  No. 
1  brick  is  turned  out  in  this  style  of  kiln. 

Enameled  Brick. — Enameled  brick  is  made  from 
clay  containing  a  considerable  portion  of  fire-clay. 
It  is  more  durable  than  glazed  brick,  because  it  is 
homogeneous  throughout.  Glazed  brick  is  advan¬ 
tageously  used  for  a  variety  of  purposes,  such  as 
public  eating-rooms,  corridors,  markets,  stores,  etc. 

Paving  Brick. — Paving  brick  is  usually  made 
of  shale,  which  often  contains  as  much  as  30  per 
cent  fire-clay,  the  difference  between  it  and  com¬ 
mon  brick  being  in  the  burning.  Building  brick 
is  classified  as  common,  arch  or  hard  brick,  red 
or  well-burned  brick,  salmon  or  soft  brick,  stone 
brick,  pressed  or  face  brick,  molded,  arch  and  cir¬ 
cle  brick. 

Brick  Colors.  —  The  color  of  common  brick 
largely  depends  on  the  composition  of  the  clay 
used.  Pressed  brick  is  made  of  the  same  material. 


but  is  colored  artificially  by  a  mixing  of  clays  or 
mineral  paints  or  mortar  colors  with  the  clay  in 
the  dry  pan.  Brick  are  sometimes  colored  by  min¬ 
eral  pigment. 

Sizes. — In  New  England,  common  brick  aver¬ 
ages  7f  X  3f  X  2£  inches.  In  most  Western  States* 
the  customary  size  is  8|X4|X  2£,  but  sizes  vary 
occasionally  in  burning,  hard  brick  being  from 
one-eighth  to  three-sixteenths  of  an  inch  smaller 
than  salmon  brick.  Pressed  brick  is  more  uniform 
in  size,  the  prevailing  size  being  8f  X  4^  X  2g. 
The  National  Brickmakers’  Association  and  the 
National  Traders’  and  Builders’  Association  have 
adopted  8|  X  4|  X  2£  as  the  standard  size  for 
common  brick,  and  8|  X  4^  X  2^  for  face  brick. 
Common  brick  average  4£  pounds  each,  and 
pressed  brick  from  5  to  5%  pounds  each.  A  good 
brick  does  not  break  under  a  center  load  of  lesa 
than  1,620  pounds,  the  brick  lying  flatwise  and 
having  a  bearing  at  each  end  of  1  inch  and  a  clear 
space  of  6  inches.  A  first-class  brick  should  carry 
2,250  pounds  in  the  center  without  breaking. 
Brick  has  been  tested  which  carried  9,700  pounds 
before  breaking. 

Grouting. — Grouting  consists  in  laying  inside 
brick  on  a  bed  of  mortar,  and  filling  all  the  joints 
full  of  very  thin  mortar.  If  well  done,  it  makes 
strong  work.  “Bonding”  is  the  arranging  of  brick 
so  that  the  weight  of  the  brick  above  rests  on  both 
sides  of  the  bond.  A  brick  laid  with  its  side  par¬ 
allel  to  the  face  of  the  wall  is  called  a  “stretcher,” 
and  when  laid  at  right  angles,  so  that  its  end  is 
parallel  to  the  face  of  the  wall,  it  is  called  a 
“header.”  The  English  bond  consists  of  alter¬ 
nate  heading  and  stretching  courses.  The  Flem¬ 
ish  bond  consists  of  alternate  headers  and  stretch¬ 
ers  in  every  course,  every  header  being  immedi¬ 
ately  over  the  center  of  a  stretcher  in  the  course 
below.  Pieces  of  hoop  iron  are  often  laid  flat  in 
the  bed  joints  of  brickwork  to  increase  longitudi¬ 
nal  tenacity  and  prevent  cracks.  The  corbeling 
of  the  wall  prevents  the  weakening  of  the  wall  by 
the  ends  of  the  floor  timbers. 

Bonding. — The  best  method  of  bonding  hollow 
walls  is  by  means  of  metal  ties  provided  with  a 
drip  in  the  center.  The  American  custom  is  to 
prevent  air  spaces.  “Nogging”  is  a  term  applied 
to  brickwork  filled  in  between  the  studding  of 
wooden  partitions  to  obstruct  the  passage  of  fire, 
sound  and  vermin.  A  preparation  known  as 
“duresco”  is  sometimes  used  by  builders  to  pre¬ 
vent  efflorescence,  which  is  a  cause  of  much  trou¬ 
ble,  and  for  which  there  appears  to  be  no  absolute 
remedy. 
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Measuring  Work.  —  Brickwork  is  generally 
measured  by  the  thousand  brick  in  the  wall.  The 
usual  custom  is  to  take  the  outside  superficial 
area  of  the  wall,  and  multiply  by  15  for  an  8  or 
9-inch  wall,  or  by  22 \  for  a  12  or  13-inch  wall, 
and  by  30  for  a  16  or  18-inch  wall,  the  result 
showing  the  number  of  bricks.  In  the  Western 
States,  where  bricks  are  larger,  this  calculation 
gives  about  one-third  more  than  the  actual  num¬ 
ber  of  brick  in  the  wall,  and  the  price  is  corre¬ 
spondingly  regulated.  (See  Mechanical  Arith¬ 
metic,  in  this  volume.) 

Kinds  of  Brick. — Brick  are  variously  designated 
from  common  to  pressed,  and  vitrified  brick  used 
on  the  upper  course  of  a  wall  are  termed  capping 
brick.  Clinkers  are  named  from  their  glass-like 
sound.  A  coping  brick  is  a  kind  used  for  a  coping 
course.  A  feather-edge  brick  is  one  that  is  used 
for  vaults,  arches  and  niches.  Fire-brick  is  used  as 
furnace  linings  and  kilns,  and  are  burned  ex¬ 
tremely  hard.  Hollow  brick  have  openings  for 
ventilation.  Stocks  is  the  term  applied  to  the 
best  make  of  brick  in  some  localities.  Burr  brick 
are  those  vitrified  by  excessive  heat. 

New  Brick-Making  Methods. — The  operation  of 
brick  making  has  been  radically  changed  since  the 
introduction  of  machinery,  by  which  enormous 
quantities  are  produced,  of  uniform  composition, 
exact  shape  and  known  quality.  The  processes 
may  be  generally  classified  as  preparing  the  earth, 
tempering,  molding,  drying  and  burning.  Quality 
is  determined  by  freedom  from  cracks  and  flaws, 
hardness,  and  regularity  of  shape  and  size.  Fire¬ 
brick  is  valuable  because  of  the  absence  of  lime, 
magnesia,  potash  and  metallic  oxides,  which  act 
as  fluxes.  The  outer  walls  of  many  modern  houses 
are  generally  of  brick  or  brick-and-a-half  thick¬ 
ness. 

New  Brick  Composition. — A  recent  brick  com¬ 
position  is  made  of  91^  parts  clay,  3  parts  iron 
filings,  2  parts  table  salt,  1-J  potash,  2  elder  or 
wood  ashes,  heated  to  a  temperature  of  3,362  de¬ 
grees  F&hr.  for  five  hours,  run  into  molds,  then 
baked  at  from  842  to  932  degrees  Fahr.,  then  col¬ 
ored  with  various  mixtures  to  suit. 

Modern  Brickyards. — The  modern  brickyards 
are  models  of  mechanical  efficiency  in  the  rapid 
handling  of  large  quantities  of  clay  in  its  various 
steps  to  the  finished  product.  Appliances  for  the 
generation  and  conduction  of  heat  evenly  and  in 
sufficient  volume  have  been  wonderfully  improved 
during  the  past  decade,  by  which  the  cost  has  been 
reduced  and  the  quality  of  work  safely  guaranteed. 
The  increasing  use  of  fire-brick  in  many  industries 


has  resulted  in  the  production  of  brick  of  fire- 
resisting  qualities  on  a  large  scale.  The  brick  in¬ 
dustry  is  most  prosperous,  and,  as  the  statistics 
show,  is  rapidly  growing. 


A  Comparative  Summary  of  the  Brick  and  Tile  Industry  in  the  United 
States  is  as  follows. 


1880 

1890 

1900 

Number  of  establishments. . 
Capital  invested . 

5,631 

827,673,616 

66,365 

113,443,532 

832,833,587 

6,828 

882,578,566 

104,176 

829,709,357 

467,770,695 

5,423 

882,086,438 

61,979 

821,883,838 

851,270,476 

Wage-earners . 

Wages  paid . 

Value  of  products . 

Bridges  and  Bridge  Construction. 

Influence  of  Railroads.  —  The  introduction  of 
railways  wrought  a  revolution  in  bridge  con¬ 
struction.  The  early  bridges,  formed  mainly  of 
timbers  and  rudely  constructed,  furnished  means 
for  travel  across  streams  and  over  inequalities  in 
the  surface  of  the  ground.  With  the  advent  of 
the  railway  and  the  introduction  of  cheap  iron 
and  steel,  engineers  at  once  adopted  iron  and 
steel  as  the  best  and  readiest  means  for  the  quick 
construction  of  durable  bridges  at  a  compara¬ 
tively  small  cost.  The  science  of  bridge  construc¬ 
tion  itself  has  been  highly  developed  within  the 
past  twenty-five  or  thirty  years;  in  fact,  all  the 
old-time  theories  as  to  construction  have  been 
thrown  overboard  and  new  theories  of  construc¬ 
tion  as  well  as  systems  of  construction,  based 
upon  tests  and  experiments  as  to  strength  of 
material,  have  supplanted  lumber  and  timber  for 
that  purpose.  Bridge  building  is  now  a  recog¬ 
nized  science  and  forms  one  of  the  most  impor¬ 
tant  branches  of  study  in  schools  and  colleges. 

Cheap  Steel. — It  was  the  cheap  production  of 
steel,  due  to  improved  steel-making  process,  that 
led  to  the  universal -adoption  of  steel  for  bridge¬ 
building  purposes.  The  cheapening  metallurgical 
processes  established  in  the  conversion  of  ore  into 
crude  iron  and  crude  steel,  and  from  thence  into 
finished  steel,  have  opened  a  wide  field  to  the 
engineer  and  have  resulted  in  the  development 
of  engineering  science  to  one  of  the  first  sciences 
in  the  world.  Methods  of  bridge  construction 
have  also  been  greatly  improved  and  the  material 
for  bridges  is  now  made  in  the  structural  mill  ac¬ 
cording  to  specifications,  ready  to  be  put  into 
place. 

Construction  now  consists  simply  in  assembling 
the  parts  so  formed  and  securing  them  in  place 
by  means  of  bolts,  nuts  and  other  tying  applj* 
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ances  by  which  a  practically  continuous  roadbed 
of  steel  is  secured,  free  from  serious  vibration 
and  capable  of  sustaining  immense  traffic  for 
years. 

One  of  the  features  of  modern  bridge  construc¬ 
tion  is  the  eye  bar,  the  preferential  use  of  which 
"  is  giving  occasion  for  much  technical  discussion 
among  engineers.  The  specific  parts  of  structural 
"  material  is  known  as  angles,  tees,  beams,  channels, 
zee  bars  and  plates. 

American  Bridge  Work  the  Best. — Much  inter¬ 
esting  and  scientific  literature  has  appeared  dur¬ 
ing  the  past  twenty  years  in  reference  to  bridge 
construction  and  it  manifests  a  degree  of  scien¬ 
tific  achievement  which  is  highly  creditable  to 
American  skill.  American  bridge  material  is  pre¬ 
ferred  throughout  the  world,  not  merely  because 
of  the  enduring  and  reliable  quality  of  the  steel 
used,  but  also  because  of  the  despatch  with  which 
construction  is  effected.  Constructing  engineers 
have  developed  their  craft  to  a  high  degree  of  per¬ 
fection  and  have  surprised  the  engineers  of  Eu¬ 
rope  by  the  speed  with  which  they  span  chasms 
and  rivers  with  their  splendid  specimens  of  engi¬ 
neering,  designing  and  skill. 


Comparative  Summary  of  the  Bridge  Building  Industry, 


1880 

1890 

1900 

Number  of  establishments.. . 
Capital  invested  -  -  -  -  . 

75 

$4,058,649 

4,293 

81,882,179 

$8,978,122 

137 

810,960,218 

8,382 

84,951,133 

821,868,068 

196 

816,768,948 

12,181 

$6,711,260 

830,161,624 

W  ngft-fiame  rs  . 

Wages  paid . 

Yalue  of  products . 

Bronze  and  Bronzing. 

Art  of  Bronzing. — Bronze  is  an  alloy  of  copper 
and  tin,  to  which  small  proportions  of  other  met¬ 
als,  especially  zinc,  are  added,  and  is  used  for 
statues,  bells,  cannon,  etc.  Phosphor-bronze  is 
made  by  adding  phosphorus.  Bronzing  is  the  art 
of  covering  metal,  wood,  clay,  plaster,  etc.,  by 
means  of  bronze  powders.  Bronze  powders  made 
of  very  finely  cut  brass  are  applied  on  metals,  also 
upon  plaster  of  Paris  and  ceramic  ware.  A  steel 
bronze  is  obtained  by  wetting  the  articles  with  a 
dilute  solution  of  platinum  chloride  and  slightly 
heating.  The  art  is  complex,  there  being  so  many 
methods  to  pursue  and  materials  to  use  in  proper 
proportions.  The  most  simple  bronze  is  made  of 
a  paste  of  equal  parts  of  plumbago,  iron  peroxide 
and  water,  and  a  suitable  proportion  of  clay.  This 
process  gives  a  very  bright  red  bronze.  The  com¬ 


mon  bronzing  solutions  for  metallic  statuettes  are 
made  of  potassium  binoxulate  and  sal-ammoniac 
in  strong  vinegar. 

Actual  Secrets  Preserved. — The  real  secrets  of 
bronzing  are  confined  to  the  few  who  follow  the 
business.  The  domains  of  chemistry  and  metal¬ 
lurgy  are  invaded  to  obtain  material  and  methods. 
It  is  impossible  to  give  instructions  except  for  the 
simpler  processes  which  do  not  require  expert 
skill.  Bronzing  is  done  on  brass,  copper,  copper 
utensils,  electrotypes,  gas  fittings,  iron,  medals, 
paper,  plaster,  tin,  wood  and  zinc.  There  are  vari¬ 
ous  methods  of  bronzing,  known  as  ancient,.  Chi¬ 
nese,  Egyptian  and  phosphor  bronzing.  There  are 
various  bronzing  compositions  for  coloring 
bronze  as  well  as  pickling  solutions. 

Bronze  molds  are  made  of  various  compositions, 
according  to  the  objects  for  which  they  are  con¬ 
structed.  Plaster  is  the  most  common,  but  wax 
and  gelatine  are  also  much  used  by  artists.  When 
casting  in  bronze,  the  material  used  must  resist  the 
intense  heat  of  the  liquid  metal.  The  waste  wax 
process  enables  the  sculptor  to  produce  original 
bronzes  in  his  own  studio.  Casting  involves  five 
processes,  viz.:  the  construction  of  the  hollow 
mold,  preparation  of  fluid  material,  pouring,  so¬ 
lidification,  and  lastly,  liberation  of  the  cast  from 
the  mold.  Bronze  fundamentally  is  a  metallic 
oxide  of  copper,  and  varies  from  black  to  red,  the 
two  extremes  of  copper  oxide.  Various  rules  are 
in  use  for  making  bronzing  powders.  The  art  can 
be  readily  acquired  by  following  the  prescribed 
directions  and  rules,  and  artistic  work  can  be  pro¬ 
duced  by  ordinary  care  at  small  cost. 


Comparative  Summary  of  the  Bronze  Casting  Industry. 


1880 

1890 

19001 

Number  of  establishments.. . 
Capital  invested. . . . 

7 

8186,500 

153 

$64,072 
•  8670,912 

14 

8710,190 

271 

$195,535 

$1,166,163 

21 

8881,769 

621 

$372,797 

$2,229,829 

Waire-earners.. . . 

Wages  paid . . 

Value  of  products . 

Building:  Materials  and  Construction  Work. 

Materials  Used  in  Construction. — Building  ma¬ 
terials  may  be  roughly  enumerated  under  iron, 
steel,  lumber,  in  various  forms,  cement,  plaster, 
brick,  stone,  slate  tile,  and  various  fireproofing 
materials  necessary  for  protection  from  fire. 
There  is  a  variety  of  other  materials  used  in 
modern  building  requirements  which  have  within 
twenty-five  years  built  up  a  number  of  minor 
industries.  The  general  use  of  iron  and  steel  in 
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large  building  construction  has  very  greatly  in¬ 
creased  because  of  the  rapidity  with  which  con¬ 
struction  can  be  prosecuted,  the  quickness  of  ob¬ 
taining  material  and  the  relatively  low  price  for  it 
considering  the  durability. 

Advantages  of  Iron  and  Steel. — The  use  of  iron 
and  steel  in  construction  reduces  danger  from  fire 
and  consequently  lessens  cost  of  insurance  and 
admits  of  the  construction  of  much  higher  build¬ 
ings  than  would  be  possible  with  the  use  of 
lumber.  The  material  also  occupies  less  space 
and  permits  the  construction  of  partitions  of 
lighter  material. 

Skeleton  Construction. — Over  914  patents  have 
been  issued  for  ihe  construction  of  iron  buildings, 
most  of  them  based  upon  the  steel  skeleton  and 
tile  casing  idea.  Various  patents  have  been 
granted  which  show  a  marked  advance  in  interior 
wall  and  ceiling  construction  in  which  embossed 
sheet  metal  forms  a  prominent  finishing  feature. 
One  valuable  improvement  is  the  metal  facing  of 
exterior  walls  for  buildings. 

Caisson  Work. — Caisson  work  as  applied  in 
setting  foundations  for  modern  tall  buildings  has 
been  recently  considerably  improved.  The  evolu¬ 
tion  of  the  tall  building  has  induced  extensive 
study  of  means  and  methods  for  obtaining  the 
maximum  of  strength  and  stability  with  the  mini¬ 
mum  of  weight  and  space  occupied. 

The  Engineer. — The  experience  had  in  the  con¬ 
struction  of  abutments  and  piers  has  been  success¬ 
fully  applied  to  the  sinking  of  foundations  to 
datum  for  many  of  the  larger  office  buildings. 
Engineering  talent  has  scored  remarkable  tri¬ 
umphs  in  some  recent  foundation  work  where  un¬ 
usual  difficulties  were  presented,  and  in  simplify¬ 
ing  and  elaborating  methods  of  construction  in 
every  department  of  building.  Old  rules  and 
methods  are  disappearing  under  the  light  of  in¬ 
vestigation,  research  and  experience,  and  engi¬ 
neering  processes  involving  entirely  different  con¬ 
ceptions  are  being  applied  to  the  solution  of  diffi¬ 
culties  which  a  generation  ago  would  not  have 
been  attempted. 

Tile  and  Metal  System. — Various  improvements 
have  been  made  in  construction  in  the  use  of  con¬ 
crete  and  metal.  The  tile  and  metal  principle  is 
being  applied  in  the  construction  of  large  fire¬ 
proof  grain  elevators,  which  is  a  remarkable  step 
of  progress. 

lumber  in  Construction. — The  use  of  lumber  as 
a  building  material,  while  proportionately  declin¬ 
ing  in  large  structures,  is  increasing  in  consump¬ 


tion  throughout  the  general  building  trades. 
The  general  tendency,  however,  is  toward  min¬ 
imizing  of  lumber  in  construction  and  the  in¬ 
creasing  substitution  of  other  more  durable  mate¬ 
rials,  such  as  iron,  steel  and  concrete.  The  devel¬ 
opment  of  the  saw-mill  industry  and  the  planing- 
mill  industry,  where  much  material  is  cut  to  spe¬ 
cific  dimensions  for  immediate  use,  contributes  to 
the  facility  with  which  work  can  be  done.  House 
and  all  manner  of  construction  has  been  greatly 
simplified  and  systematized  by  the  specific  prepa¬ 
ration  of  lumber  for  construction  in  floors,  parti¬ 
tions,  stairways,  sash,  doors,  etc.;  in  fact,  the  de¬ 
centralization  of  the  lumber  industry  has  revolu¬ 
tionized  building  construction. 

Concrete  in  Construction. — The  use  of  concrete 
as  a  building  material  has  recently  grown  to  enor¬ 
mous  proportions,  and  is  destined  to  be  very 
greatly  increased  by  reason  of  the  economy  real¬ 
ized,  the  lasting  quality  of  the  material  and  the 
freedom  from  conflagration.  The  use  of  concrete 
was  first  introduced  on  a  large  scale  by  railway 
companies,  which  built  foundations  for  various 
purposes  with  it,  as  well  as  using  concrete  in  foun¬ 
dations  and  arches  in  bridge  building.  Entire 
buildings  are  now  being  built  of  concrete,  some 
prominent  illustrations  of  its  value  being  seen  in 
paper-mill  construction  and  in  plants  for  mechani¬ 
cal  and  engineering  work.  It  is  finding  its  way 
into  smaller  building  operations,  and  is  increas¬ 
ingly  used  in  basements  and  walls  in  common  with 
cement. 

Glass  in  Construction. — Glass  as  a  building  ma¬ 
terial  is  also  rising  in  importance,  and  a  number 
of  kinds  have  now  an  established  sale.  The 
processes  of  manufacture  are  mostly  of  recent  ori¬ 
gin,  and  represent  a  high  degree  of  inventive  abil¬ 
ity  and  mechanical  skill  and  ingenuity. 

Glass  for  Skylights. — The  use  of  glass  for  sky¬ 
lights,  partitions,  and  in  iron  and  wooden  frames 
for  exterior  walls,  is  growing;  it  permits  abun¬ 
dance  of  light  in  interiors,  and  where  specially 
framed  in  sash  frames  that  can  be  swung  on 
hinges,  affords  ventilation.  Special  glass  material 
is  also  produced  for  flooring,  which  presents  some 
preferable  features  over  wood  floors  in  office  build¬ 
ings  and  public  buildings. 

Comparative  Advantages. — Lumber  may  be  re¬ 
garded  as  the  basic  building  material  in  more  or 
less  primitive  conditions  of  society;  brick,  which 
may  be  regarded  as  slightly  mineralized  earth,  will 
probably  always  remain  an  important  constituent 
in  building  material.  Stone,  which  is  a  geological 
formation,  can  never  cease  to  be  an  important 
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factor  in  construction;  iron  and  steel,  which 
are  metallurgical  products  of  a  geological  form¬ 
ation,  are  an  assured  reliance  in  construction  as 
long  as  the  ore  lasts.  The  value  of  steel  in  con¬ 
struction  consists  in  its  great  strength,  its  com¬ 
parative  immunity  from  destruction  by  fire,  espe¬ 
cially  when  encased  in  concrete,  and  its  utility  in 
affording  a  maximum  of  enclosed  space  in  build¬ 
ings  with  a  minimum  of  material.  Glass  as  build¬ 
ing  material  presents  some  possibilities  of  more 
extended  use  in  floors,  walls  and  ceilings,  but  the 
cheapening  of  cement  will  probably  restrict  its  op¬ 
portunities  in  that  direction.  Cement  and  con¬ 
crete,  which  are  largely  a  product  of  semi-geologi¬ 
cal  formation,  are  to-day  perhaps  the  most  prom¬ 
ising  materials  in  extensive  building  operations, 
and  may,  in  the  not  remote  future,  constitute  the 
chief  dependence  of  builders,  especially  when 
architects  lend  to  it  their  approval  and  form  it 
into  pleasing  and  artistic  shapes,  and  sculptors 
condescend  to  lend  their  aid  to  form  it  into  pleas¬ 
ing  molds  and  figures  in  various  hues  and  colors. 

Architecture  has  played  its  role  in  Europe.  Its 
new  life  is  to  be  lived  in  America,  and  the  design¬ 
ers  and  seekers  after  a  better  building  material 
than  lumber,  iron,  steel,  stone  or  glass,  will  prob¬ 
ably  ere  long  evolve  a  material  which  will  revolu¬ 
tionize  construction  and  impart  vitality  to  archi¬ 
tecture  that  will  transform  the  abodes  of  man 
into  radically  different  abiding  places. 

Erick  in  Construction.— The  place  of  brick  in 
the  list  of  building  materials  can  never  be  filled 
by  any  possible  substitute,  but  its  use,  as  in  the 
case  of  lumber,  is  relatively  declining,  though,  as 
measured  by  volume  of  production,  rapidly  in¬ 
creasing.  The  abundance  and  accessibility  of  un¬ 
limited  supplies  of  clay  encourage  the  use  of 
brick,  coupled,  as  its  manufacture  is,  with  remark¬ 
able  labor-saving  appliances,  which  produce  brick 
with  great  rapidity  and  of  specific  qualities. 

Stone  in  Construction.— The  older  civilization 
of  Europe  found  in  stone  its  chief  supply,  but  with 
the  volcanic-like  upheaval  of  Europeans  into 
America,  particularly  within  the  last  one  hun¬ 
dred  years,  lumber  became  of  necessity  the  main 
reliance.  Every  tree  was  a  small  locked-up  lum¬ 
ber  yard,  awaiting  onlv  the  axe,  saw  and  plane  to 
transform  it  into  material  ready  for  use  in  con¬ 
struction.  The  sudden  outburst  of  human  neces¬ 
sities,  especially  in  America,  led  to  its  almost  uni¬ 
versal  use,  but  with  more  settled  conditions,  brick, 
and  later  stone,  have  come  into  use.  With  the  in¬ 
dividualization  of  wealth  came  the  demand  for  the 
more  permanent  and  elegant  structures,  from  the 


family  home  to  the  public  building,  which  stone 
only  could  meet. 

Slate  in  Construction.— Slate  is  growing  in  use 
slowly,  but  as  much  roofing  is  now  of  fiat  con¬ 
struction,  there  is  less  opportunity  for  this  mate¬ 
rial  as  measured  by  the  availability  of  other  and 
preferable  materials. 

Tile  in  Construction. — Tile  is  more  important 
in  its  ornamental  than  in  its  utilitarian  aspects, 
and  yet  the  figures,  of  production  indicate  its  rap¬ 
idly  increasing  use  in  very  much  building  con¬ 
struction.  It  serves  several  purposes  and  is  in 
much  request  by  builders  and  in  high  favor  among 
architects  within  certain  well-defined  limits. 

Demand  for  New  Material. — There  is  an  unan¬ 
swered  demand  for  some  new  building  material, 
which  concrete  comes  nearest  to  answering.  Lum¬ 
ber  supply  is  regarded  as  uncertain,  though  with 
the  development  of  more  comprehensive  means  of 
transportation  by  land  and  water,  it  is  probable 
the  world  will  find  an  abundant  and  never-failing 
lumber  supply  in  more  remote  quarters  of  the 
globe  which  are  as  yet  strangers  to  the  woodman’s 
axe. 

Cement.  —  The  first  improvement  over  wooden 
bridges  was  steel.  The  wealthier  railroad  corpo¬ 
rations  have  followed  steel  with  concrete  and 
cement  in  a  few  instances.  Civil  engineers  have 
latterly  turned  with  favor  to  cement  for  bridges, 
and  this  material  for  short  spans  will  probably  be 
freely  used.  The  method  of  construction  is  some¬ 
what  as  follows:  A  wooden  substructure  is  first 
built.  Upon  this  the  floor  of  the  bridge  is  laid. 
Upon  4  inches  of  cement.  If -inch  steel  rods  are 
laid,  running  lengthwise  and  10  inches  apart. 
Three  inches  more  of  cement  are  laid  on  this, 
then  a  layer  of  woven  wire  is  put  on.  Over  this 
another  coating  of  cement  is  laid,  then  another 
layer  of  wire,  and  on  top  of  all  enough  cement  to 
make  up  the  total  thickness  of  14  inches.  The 
railing,  which  is  also  strengthened  with  wire,  is 
an  important  factor,  as  it  helps  to  bind  the  bridge 
together  and  increase  its  strength.  This  is  by  rea¬ 
son  of  heavy  bolts  run  downward  through  the  rail¬ 
ing  and  fastened  firmly  to  the  floor. 

A  New  Material  Wanted. — The  use  of  cement 
and  concrete  promises  some  revolutionizing  meth¬ 
ods  which  may  even  attack  the  supremacy  of  iron 
and  steel.  Schemes  and  plans  for  mechanically 
casting  entire  buildings  by  forcing  concrete  into 
molds,  are  being  considered  by  progressive  engi¬ 
neers  and  builders. 

New  Materials  Coming  In. — This  system  is  a 
marked  improvement  in  large  structures,  and  is 
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meeting  with  wide  approval  among  engineers,  ar¬ 
chitects  and  builders.  Tile  and  concrete  are  rap¬ 
idly  finding  wider  use  for  their  economic  and 
.architectural  features.  The  use  of  metal-wired 
concrete  is  also  extending  as  a  valuable  material 
for  partitions  in  tall  buildings,  where  every  con¬ 
sideration  demands  that  the  least  possible  space 
be  taken  up  by  partitions.  Metal-wired  concrete 
furnishes  light,  thin,  strong  and  theoretically  fire¬ 
proof  partitions.  There  are  various  kinds  of  this 
material  on  the  market,  all  protected  by  patents. 

How  Building  Material  is  Sold. — Lumber  is  usu¬ 
ally  sold  by  the  thousand  feet,  on  a  basis  of  one 
inch  thickness  of  board,  and  is  furnished  by  saw¬ 
mills  in  any  desired  length,  width  and  thickness 
at  a  given  price  per  thousand  feet,  or,  as  desig¬ 
nated,  per  M. 

Steel. — Steel  is  usually  sold,  when  furnished  for 
construction,  by  the  ton  or  pound,  and  the  engi¬ 
neer  furnishes  “specifications”  as  to  the  number 
of  pieces,  with  the  length,  breadth,  thickness, 
flanges,  etc.,  and  sometimes  the  weight  desired, 
weight  per  running  foot  of  material,  together  with 
the  physical  constituents  of  the  steel  as  to  modulus 
of  elasticity,  breaking  and  bending  strength,  and 
compressibility;  also,  there  are  frequent  chemical 
requirements  specified  as  to  the  elementary  con¬ 
stituents  of  steel,  especially  with  reference  to  con¬ 
tained  carbon,  phosphorus,  etc.,  all  of  which  enter 
into  estimates  and  calculations  in  the  determina¬ 
tion  of  the  requirements  of  the  material  with  ref¬ 
erence  to  the  strains  to  be  endured  and  loads  car¬ 
ried  and  resistance  to  shock  and  winds  and  other 
possible  influences. 

Stone. — Stone,  when  quarried,  is  usually  sold  by 
the  perch,  although  this  old-fashioned  rule  has 
reference  to  common  building  stone,  and  not  al¬ 
ways  to  granite,  marble,  etc.  Special  rules  prevail 
for  some  quarry  products,  because  of  the  character 
of  the  quarrying,  the  size  and  shape  of  the  blocks 
to  be  produced,  and  other  considerations  of  a  com¬ 
mercial  nature. 

Glass. — Glass  ordinarily  is  sold  by  the  box  of  50 
or  100  square  feet,  but  this  method  has  reference 
to  cheap  window  and  some  other  kinds  of  glass. 
In  case  of  glass  used  in  building  construction,  en¬ 
tirely  different  rules  prevail,  weight  being  the 
-chief  consideration.  Most  of  such  glass  is  made 
'  for  specific  purposes,  and  is  the  subject  of  special 
i  bargaining. 

Cement. — Cement  ordinarily  is  sold  by  the  bar¬ 
rel  of  established  size  and  contents.  Concrete  fol¬ 
lows,  in  small  dealings,  practically  the  same  rule, 
but  in  large  dealings  specifications  frequently  deal 


with  quantities  in  bulk,  which  are  measured  by 
the  ton,  though  shipped  and  delivered  in  small 
packages. 

Brick. — Bricks  usually  are  sold  by  the  thousand, 
but  here  again  the  old  established  rule  is  not  uni¬ 
formly  followed.  Prices  are  determined  by  quality 
of  clay,  length  and  manner  of  burning,  size  and 
shape  and  manner  of  finish,  as  well  as  composition 

Slate. — Slate  is  usually  sold  by  squares,  which 
has  been  found  to  be  an  easy  and  practicable 
method  for  almost  all  kinds  of  material  used. 
Tile  is  sold  in  some  places  by  weight  or  according 
to  length,  thickness,  diameter,  shape  or  amount 
of  work  represented  in  particular  lots. 

Recent  developments  in  the  manufacture  of 
building  material  have  introduced  modifications 
in  the  manner  of  selling,  as  well  as  in  what  shall 
constitute  the  unit  of  value.  This  is  due  to  the 
great  diversity  of  products  and  to  differing  quali¬ 
ties  of  each  and  the  different  degrees  of  labor, 
skill  and  care  involved  in  their  preparation  for 
specific  uses  and  requirements. 


Comparative  Summary  of  Brick  and  Stone  in  Masonry. 


1 

1880 

1890 

1900 

Number  of  establishments . . 
Capital  invested . 

1,591 

83,990,706 

16,020 

$6,800,866 

820,586,553 

7,715 

$54,969,408 

110,618 

$69,311,083 

$204,165,642 

8,333 

$48,070,239 

93,568 

$53,152,258 

$203,593,634 

Wfl^e*6&rn6rs . . 

vv ages  paid.  . . 

Value  of  product*. ...  - . 

Button  Making. 

Earliest  Modern  Buttons. — The  earliest  appear¬ 
ance  of  the  button  for  modern  application  was 
found  during  the  time  of  Edward  II.  Buttons 
then  were  wholly  produced  by  needlework  with 
the  exception  of  the  wooden  mold.  Buttons  are 
divided  into  three  classes,  known  as  shank  but¬ 
tons,  hole  buttons  and  covered  buttons.  A  great 
many  buttons  were  first  made  with  a  wooden 
mold  and  covered. 

Metallic  Buttons. — Buttons  of  glass  are  found 
od  dresses  of  the  sixteenth  century;  metallic  but¬ 
tons,  manufactured  in  England,  appeared  about 
1670,  and  in  1687  and  subsequently,  their  manu¬ 
facture  was  conducted  on  an  extensive  scale  at 
Birmingham.  Gilt  buttons  were  first  made  in 
1778,  and  of  papier-mache  in  1770. 

Improved  Methods. — In  1807  a  button  was 
made  consisting  of  two  disks  or  molds  made  of 
sheet-glass  or  tin,  the  upper  disk  having  its  edge 
turned  up,  and  which  was  covered  with  cloth.  The 
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under  disk,  which  was  smaller  than  the  upper  and 
convex  in  shape,  had  a  wire  shank  put  inside.  The 
material  to  keep  the  shank  in  place  was  inserted, 
and  the  two  disks  were  pressed  together,  the 
turned  edges  interlocking,  making  a  perfect  but¬ 
ton;  though  many  improvements  have  been  made 
in  button  making  since  then,  this  principle  has 
never  been  superseded. 

Buttons  in  the  United  States. — Casper  Wistar 
first  manufactured  brass  buttons  in  Philadelphia 
about  1750;  he  was  soon  followed  by  others,  who 
manufactured  buttons  of  apple,  holly  and  laurel 
woods;  in  1797  there  were  two  large  button  shops 
in  Philadelphia  which  did  a  fair  business.  The 
soldiers  of  the  Revolution  wore  metal  buttons 
which  were  imported  from  France.  Ivory  and 
horn  buttons  were  made  in  Waterbury,  Conn.,  in 
1812.  Quite  a  number  of  early  attempts  were 
made  to  establish  the  industry  on  a  large  scale, 
but  there  were  many  failures  because  of  the  me¬ 
chanical  difficulties  encountered.  The  business 
did  not  take  definite  shape  until  after  proper  ma¬ 
terials  for  button  making  were  supplied. 

First  Button  Factory. — The  first  regularly  es¬ 
tablished  button  factory  which  might  be  called  a 
factory  was  established  at  Waterbury,  Conn., 
about  1800.  Buttons  were  there  made  of  block 
tin  or  pewter  in  cast-iron  molds.  No  substantial 
progress  was  made,  however,  until  1820,  when 
James  Croft,  an  Englishman  who  had  a  thorough 
knowledge  of  the  business,  established  a  success¬ 
ful  factory  in  Connecticut.  The  industry  took  on 
life  at  Easthampton,  Mass,  in  1827. 

Material  Used. — About  1875  certain  fossil  and 
vegetable  gums  were  discovered  which  combined 
with  fine  carbonate  of  lime,  feldspar,  mica  or  kin¬ 
dred  minerals  and  mixed  in  steam-heated  grinders, 
made  the  proper  plastic  material  for  button  manu¬ 
facture.  Buttons  are  now  made  of  celluloid  and 
potatoes  which  cannot  be  distinguished  from  horn. 
The  industry  of  manufacturing  fresh-water  pearl 
buttons  has  its  center  at  Muscatine,  Iowa.  Dur¬ 
ing  the  census  year  5,432,216  fresh-water  pearl 
button  blanks  were  manufactured,  valued  at 
$656,036;  ocean-pearl  buttons  constituted  30.2 
per  cent,  of  the  total  value;  fresh-water  pearl  but¬ 
tons,  18.2  per  cent.;  metal  buttons,  13.7  per  cent.; 
ivory,  17.7  per  cent.;  brass,  11.4  per  cent.;  cloth 
covered,  7.2  per  cent.;  wood  buttons,  1  per  cent,  of 
the  total  value.  Factories  engaged  in  their  pro¬ 
duction  line  the  Mississippi  river  from  Red  Wing, 
Minn.,  to  Louisiana,  Mo.  Buttons  are  also  made 
from  seaweed,  skin,  milk,  blood  and  other  mate¬ 
rial. 


Improvements  of  Machinery. — Improvements 
in  button-making  machinery  have  been  so  rapid 
that  frequently  manufacturers  have  been  obliged 
to  tear  out,  every  few  years,  their  old  machinery 
to  make  room  for  new.  The  Western  factories  cut 
the  buttons  in  blanks  and  send  them  to  Eastern 
factories  to  be  stamped  out.  The  polishing  is 
effected  by  placing  the  buttons  in  hulk  in  large 
wooden  tumblers,  or  keys,  where  they  are  sub¬ 
jected  to  the  action  of  chemical  fluids  by  revolu¬ 
tion.  One  feature  of  the  industry  is  the  produc¬ 
tion  of  buttons  more  for  ornamentation  than  ac¬ 
tual  use,  as,  for  instance,  on  ladies’  apparel  and 
for  naval  and  army  purposes  and  for  State  militia 
use  and  various  other  uses.  These  buttons  are  of 
various  materials  susceptible  of  high  polish,  and 
are  exceptionally  well  made.  For  this  purpose 
specially  devised  machinery  is  used  in  some  fac¬ 
tories. 

Comparative  Statement  of  the  Button  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

124 

82,013,350 

5,825 

81,645,130 

84,449,642 

106 

83,089  265 
3,831 

81,411.089 

84,216,795 

238 

84,212,568 

8,685 

82,826,238 

87,696,910 

Wage-workers . 

Wages  paid . 

Value  of  products . 

Canning  and  Preserving  Industry, 

Preservation  of  Foods. — The  industry  of  preser¬ 
vation  of  foods  is  of  comparatively  recent  origin. 
Prior  to  1795  salt  and  sugar  were  the  chief  agents 
used.  The  offer  of  the  French  government  in 
that  year  of  a  reward  for  a  method  of  preserving 
food  for  sea  service  brought  to  the  fore  a  method 
by  Nicholas  Appert,  which  proposed  hermetic 
scaling.  The  government  purchased  the  process, 
gave  it  to  the  public  and  the  industry  thereupon 
spread.  In  1810  Peter  Durant  patented  in  Eng¬ 
land  a  newer  process  for  the  preservation  of  fruits, 
vegetables  and  fish  in  hermetically  sealed  tin  and 
glass  cans. 

Canning  in  the  United  States. — The  industry 
spread  to  the  United  States,  and  a  number  of 
products  were  canned,  among  them  salmon,  lob¬ 
sters,  oysters;  pickles,  sauces,  jellies,  jams,  mus¬ 
tard,  quinces,  cranberries  and  currants  received 
special  preparation. 

Inventions. — In  1825  Thomas  Kinsett,  of  New 
York,  patented  a  tin  can  made  with  a  plumb  joint, 
and  in  1847  Allen  Taylor  invented  the  stamp  can 
tops.  The  latest  device  is  the  key-opening  can- 


CANNING  AND  PRESERVING  INDUSTRY. 


1461 


In  1874  A.  K.  -Shriver,  of  Baltimore,  invented  a 
closed  process  kettle  to  cook  by  superheating 
water  and  steam,  to  which  process  dry  steam  was 
•soon  after  applied  and  which  latter  method  is  now 
in  use. 

Basis  of  Preservation. — Preservation  is  based  on 
the  fact  that  the  decomposition  of  food  is  due  to 
the  presence  of  a  living  organism  known  as  fer¬ 
ment.  It  was  reasoned  that  everything  that  would 
preclude  its  presence  or  kill  its  organism  would 
preserve  the  article  treated.  Fruits  and  vege¬ 
tables  were  the  first  successfully  canned  goods. 
The  method  used  was  to  fill  glass  bottles  to  the 
neck  with  fruits,  then  loosely  cork  the  bottles  and 
place  in  tepid  water.  The  temperature  was  grad¬ 
ually  raised  from  170  degrees  to  190  degrees  and 
the  bottles  were  kept  in  it  from  30  to  60  minutes, 
then  sealed  and  cooled.  This  method  was  long 
ago  improved  upon  by  placing  the  fruit  in  a  tin 
can  containing  water;  a  lid  with  an  aperture  was 
placed  on  it  and  heat  was  applied.  After  a  little 
boiling  the  aperture  was  closed  with  a  drop  of 
adder. 

Canning  of  Fruits  and  Vegetables. — The  can¬ 
ning  of  fruits  and  vegetables  has  increased  of  late 
with  greater  rapidity  than  any  other  branch  of  the 
canning  industry.  The  industry  is  widely  diversi¬ 
fied,  but  immense  centers  have  been  built  up  at 
various  points.  The  best  of  fruits,  vegetables,  and 
meat  products  are  now  canned  and  are  recognized 
as  deserving  of  place  in  the  larders  and  pantries  of 
the  most  luxurious  household  and  hotels  at  home 
and  abroad.  Domestic  responsibilities  have  been 
very  greatly  curtailed  by  the  enterprise  and  skill 
of  canners  who  are  even  more  energetically  than 
■ever  prosecuting  their  efforts  to  bring  within  reach 
of  the  consumer  every  good  and  wholesome  article 
of  diet. 

Care  in  Packing. — The  industry  has  assumed 
extraordinary  dimensions  because  of  the  consci¬ 
entious  care  which  is  taken  to  preserve  all  the 
constituents  of  the  products  canned.  The  goods 
are  purchased  in  immense  quantities  in  the  appro¬ 
priate  seasons  at  lowest  possible  prices  and  are 
transported  to  convenient  factories,  where  under 
the  action  of  mechanical  processes  and  appliances 
of  the  highest  economical  value  they  are  canned 
by  most  cleanly  and  scientific  methods  and  made 
•  attractively  available  for  table  use.  In  the  can- 
^  ning  of  different  varieties  of  fruits,  California 
ranks  first,  producing  53.7  per  cent,  of  the  total 
product. 

During  the  past  fifteen  years  labor-saving  ma¬ 
chinery  has  been  introduced  in  can  manufacture, 


until  now  all  the  parts  are  put  together  by  me¬ 
chanical  devices.  Tin  cans  are  made  from  Besse¬ 
mer  steel  plates  cut  into  sheets  14x20  inches, 
weighing  one  pound,  and  coated  in  tin. 

The  introduction  of  the  patent-process  kettle, 
about  1883,  led  to  a  general  expansion  of  the 
industry  until  now  canneries  are  found  in  all  fruit 
and  vegetable-raising  localities. 

The  production  of  jams,  jellies,  condiments, 
catsup,  apple  butter  and  soups  is  a  most  impor¬ 
tant  branch  of  this  industry.  Many  establish¬ 
ments  add  the  preservation  of  pickles,  preserves 
and  sauces. 

Canning  methods  are  improving  every  year 
through  the  use  of  machinery.  The  improve¬ 
ments  have  been  made  mainly  in  lessening  the 
period  of  cooking,  permitting  the  escape  of  heated 
air  in  the  cans,  and  in  the  case  of  fish,  in  soften¬ 
ing  the  small  bones,  and  in  the  filling,  capping 
and  labeling  and  boxing  of  the  cans. 

Salmon  Packing. — In  the  salmon  canneries  the 
salmon  are  first  weighed,  then  washed  in  an  ice- 
cold  bath;  the  heads,  fins  and  tails  are  severed, 
the  viscera  are  then  removed;  the  fish  are  again 
washed  and  the  scales  are  removed  and  placed  in 
a  tank  of  clear  water  for  final  cleansing,  after 
which  the  fish  are  cut  transversely  in  sections  of 
the  right  length  to  allow  them  to  fit  in  the  cans. 
The  pieces  are  then  forced  by  machinery  into 
cans,  which  are  then  topped  and  soldered,  and 
then  tested  and  sent  to  the  bath-room  for  their 
first  cooking.  This  is  done  in  retorts  made  of 
heavy  plank,  well  bolted  to  sustain  the  steam 
pressure,  or  in  retorts  made  of  iron  or  steel  plate. 
The  cooking  must  be  sufficient  to  crumble  the 
bones. 

Second  Test. — The  cans  are  then  tested  by  the 
process  known  as  “blowing”  or  “renting.”  A 
small  perforation  in  each  can  permits  the  escape 
of  the  steam,  after  which  it  is  placed  in  a  retort 
for  final  cooking.  Grease  or  dirt  is  then  removed 
in  a  lye  bath,  after  which  the  cans  are  lacquered 
and  labeled,  and  are  then  ready  for  the  market. 

Sardine  Canning. — This  industry  thrives  along 
the  southern  and  eastern  coast  of  Maine,  chiefly 
at  Eastport,  Eobinson,  Lubec,  Jonesport,  East 
Lamorin  and  Camden.  The  process  is  quite  com¬ 
plicated.  The  fish  are  fried  in  oil  and  then 
placed  in  a  can  with  a  solution  chiefly  of  cotton¬ 
seed  oil.  The  sardine  is  also  put  up  in  mustard, 
spices  and  tomato  sauce.  Eels,  herring,  men¬ 
haden,  smelts,  sturgeon,  halibut  and  Spanish 
mackerel  are  also  canned. 
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The  general  method  is  divisible  into  five  proc¬ 
esses:  First,  plain,  boiled,  steamed  or  otherwise 
cooked;  second,  preserved  in  oil;  third,  preserved 
with  vinegar,  sauces,  spices,  jellies,  etc.;  fourth, 
cooked  with  vegetables;  fifth,  preserved  by  some 
other  process.  In  the  first  class  come  salmon, 
mackerel,  halibut,  lobsters  and  clams;  second 
class,  sardines;  third  class,  herring,  which  are 
sold  as  “brook  trout/’  eels  and  sturgeon;  fourth 
class,  fish  chowder,  clam  chowder  and  codfish 
balls. 

The  Canning  of  Oysters. — Originally  oysters 
were  opened  by  hand.  Next,  they  were  well 
scalded,  and  later  steamed;  next  came  the  shuck¬ 
ing  process,  in  which  they  are  placed  in  cans  of 
iron  framework  holding  perhaps  20  bushels;  the 
cars  are  run  from  the  wharf  to  a  steam-tight  box 
15  to  20  feet  long  and  fitted  with  appliances  for 
admitting  steam  at  any  desired  pressure.  The 
steam  is  turned  on  for  fifteen  minutes  and  then 
the  cars  are  run  out  into  a  shucking  shed  where 
workmen  easily  and  rapidly  remove  the  shells. 
Next  they  are  washed  in  cold  water  and  filled  into 
cans,  weighed  and  hermetically  sealed.  The  cans 
are  then  put  into  a  cylindrical  basket  and  lowered 
into  the  “process  kettle,”  where  they  are  steamed 
until  all  germs  of  fermentation  are  killed.  They 
are  then  taken  out,  cooled  in  a  large  vat  of  cold 
water  and  finally  labeled  and  packed.  The  cost 
of  handling  a  bushel  of  oysters  at  Baltimore  is 
about  29  cents. 

There  are  39  establishments  engaged  in  can¬ 
ning  oysters,  employing  5,122  workmen.  The 
value  of  the  product  was  $3,670,134,  and  the 
number  of  pounds  canned,  22,196,976  in  1900. 

Canned  Products. — Among  the  products  canned 
and  preserved  are  tomatoes,  corn,  peas,  beans, 
pumpkins,  sweet  potatoes,  okra,  succotash,  pears, 
peaches,  apples,  blackberries,  strawberries,  rasp¬ 
berries,  apricots,  cherries,  plums,  prunes,  raisins, 
and  pineapples;  sardines,  clams,  mackerel, 
shrimp,  crabs,  smoked  fish  and  salted  fish,  oysters, 
etc. 

The  chief  canning  centers  in  the  order  of  the 
volume  of  business  are  Baltimore,  Md.;  San  Fran¬ 
cisco,  Cal.;  Chicago,  Ill.;  New  York  City,  N.  Y.; 
Indianapolis,  Ind.;  Boston,  Mass.;  Los  Angeles, 
Cal.,  and  Portland,  Maine.  Baltimore  is  called 
the  cradle  of  the  industry. 

Order  of  Importance. — In  canned  and  preserved 
foods  the  order  of  preeminence  of  States  is: 
Tomatoes — Maryland,  New  Jersey,  Indiana,  Cali¬ 
fornia,  Delaware  and  Ohio.  Corn — New  York, 
Illinois,  Iowa,  Maryland  and  Maine.  Peas — New 


York,  Maryland,  Wisconsin,  Indiana.  Beans — 
Maryland,  New  York,  Indiana,  Illinois.  Pears 
and  peaches — California  comes  first.  Apples— 
New  York.  California  and  New  York  furnish 
87.2  per  cent,  of  the  dried  fruit. 


Comparative  Summary  of  the  Fruit  and  Vegetable  Preserving  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

411 

38,247,488 

31.905 

32,679,960 

817,599,576 

886 

815,315,185 

49,762 

$4,651,817 

$29,862,416 

1,808 

$27,743,067 

36,401 

$8,050,793 

$50,668,313 

Wage-earners  . . 

Wages  paid  . 

Valnp  of  products . 

Car  Builders  and  Car  Building. 

Primitive  Cars  and  Shops. — When  Robert  Ste¬ 
phenson  ran  his  “Rocket”  out  of  his  little  foundry 
on  to  the  primitive  coal-road  track  in  England,  a 
dozen  decades  ago,  he  laid  the  foundation  of  an 
industry  which  now  ranks  among  the  greatest  in 
the  world.  The  early  passenger  cars  were  simply 
coaches  on  wheels,  difficult  to  enter  and  incon¬ 
venient  to  ride  in.  The  modern  railroad  car  is  an 
American  conception.  Very  soon  after  the  first 
few  short  railroads  were  built,  the  American  car 
builder  rose  into  view.  Crude  shops  for  making 
railroad  cars  were  early  established  at  Boston, 
New  York,  Albany,  Philadelphia  and  elsewhere, 
and  as  soon  as  railroad  building  began  to  extend 
westward,  shops  were  started  at  various  points 
along  the  new  lines.  These  plants  were  but  little 
more  than  huge  carpenter  shops,  equipped  with 
the  best  appliances  then  available,  and  the  me¬ 
chanics  were  mostly  carpenters  and  foundrymen 
with  no  special  experience  outside  of  their  crafts 
as  they  had  practiced  them.  Cars  were  then  built 
without  accurate  knowledge  of  the  requirements 
to  which  they  would  be  subjected  and  the  wheels 
contained  defects  of  structure,  of  which  poorly- 
constructed  roadbeds  frequently  made  short  work. 

Rapid  Development. — The  necessities  of  railroad 
service,  however,  soon  developed  a  type  of  men 
who  were  equal  to  the  new  demands,  and  railroad 
cars  soon  appeared  of  greater  weight,  of  more 
suitable  material,  and  with  wheels  capable  of 
withstanding  the  jars,  strains,  shocks  and  con¬ 
tinued  service,  which  the  rapidly  growing  traffic 
demanded. 

Scientific  Car  Building. — It  is  within  only  com¬ 
paratively  recent  years  that  correct  conceptions 
and  understandings  of  car  construction  have 
gained  solid  footing.  To-day  car  building  is  re- 
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duced  to  a  scientific  basis.  Almost  everything  en¬ 
tering  into  car  construction  is  submitted  to  a 
series  of  tests  under  specially  devised  mechanical 
appliances.  The  strength  of  the  timber  used  is 
known,  the  material  of  which  the  wheels  are  com¬ 
posed  is  as  carefully  compounded  as  a  physician’s 
prescription.  Methods  of  constructing  the  frame¬ 
work  have  been  laboriously  worked  out  under 
practical  superintendents  and  foremen.  The  steel 
and  iron  work  is  known  as  to  its  breaking 
strength  as  accurately  as  the  strength  of  filaments 
of  silk  are  understood. 

First  Car  Built. — The  first  passenger  car  was 
constructed  in  1814,  and  was  in  appearance  a 
stage  coach  mounted  on  flanged  wheels.  The  first 
freight  car  was  used  on  a  road  between  Quincy 
and  Boston,  Mass.,  to  haul  stone  for  the  erection 
of  Bunker  Hill  Monument.  Crude  passenger  and 
freight  cars  were  built  for  the  few  scattering  rail¬ 
roads  built  along  the  Atlantic  coast  between 
1830-40. 

What  Led  to  Strong  Car  Building. — It  was  the 

speed  of  locomotives  that  drove  the  early  car 
builders  to  do  better  work,  and  which  brought 
into  use  a  more  stable  car  frame,  a  flexible  truck 
and  improved  brakes,  chilled  cast-iron  wheels, 
and  new  shape  of  the  thread  and  flange. 

Steel  Springs. — India-rubber  springs,  used  for 
twenty  years  or  more,  were  supplanted  with  steel 
springs;  the  early  cars  had  no  raised  roofs  and  the 
windows  were  glazed  in  solid.  Car  ventilation 
was  not  thought  of. 

Improvements  in  Traveling. — Later  on  came 
the  Pintsch  system  of  lighting,  the  dining-car, 
the  Pullman  car  vestibuled,  the  Westinghouse  air¬ 
brakes  and  new  couplers,  of  which  to-day  there 
are  7,000  kinds  patented,  but  only  a  few  in  use. 

Freight  Cars. — Specialization  is  the  feature  of 
freight-car  construction  to  suit  varied  require¬ 
ments  of  traffic,  from  ordinary  merchandise  to 
refrigerator,  cattle,  fruit  and  other  cars.  Within 
a  little  more  than  a  decade  the  steel  freight  car 
has  gained  general  acceptance,  and  the  Pressed 
Steel  Car  Company,  of  Pittsburg,  is  now  using 
over  2,000  tons  of  steel  per  day  in  their  construc¬ 
tion,  and  has  recently  practically  doubled  its  ca¬ 
pacity.  The  average  freight-train  load  increased 
during  the  last  decade  from  175  tons  to  243£ 
tons  in  1880,  and  1,800  to  2,500  ton  loads  and  now 
hauled.  In  the  census  year  144,505  freight  cars 
were  built  and  8,376,769  cars  repaired.  The  total 
value  of  new  equipment  for  railroads  that  year 
was  $308,748,457. 


Related  Industries. — The  railroad  system  has 
resulted  in  the  building  up  of  a  great  number  of 
related  industries  which  furnish  employment  to 
an  army  of  workmen  and  to  many  hundred  mil¬ 
lions  of  capital.  It  is  the  most  powerful  factor 
in  modern  civilization  in  the  stimulation  and  or¬ 
ganization  of  energy. 

Master  Car-Builders’  Association. — The  stand¬ 
ardization  of  railroad  car  building  has  resulted 
in  the  adoption  of  uniform  methods  and  rules  in 
numerous  details  through  the  agency  of  the  Mas¬ 
ter  Car  Builders’  Association  as  well  as  of  some 
other  associations,  the  former  representing 
every  important  railroad  in  the  United  States. 
Annual  conventions  are  held  at  which  papers  and 
reports  are  read  and  discussed,  which  deal  with 
mechanical  progress  and  better  and  more  econo¬ 
mic  methods  of  doing  work.  Among  many  im¬ 
provements  made  through  this  association  is  the 
coupler  for  freight  cars,  known  as  the  M.  C.  B. 
coupler,  which  represents  the  concentrated  in¬ 
ventive  talent  of  many  hundreds  of  coupler  in¬ 
ventors.  Through  the  farseeing  mechanical  skill 
of  this  association,  the  traffic-carrying  capacity  of. 
the  railroads  of  the  United  States  has  been  vastly 
improved.  Standard  lengths  of  cars  have  been 
agreed  upon,  practically  uniform  construction 
methods  have  been  formulated,  and  capacity  has 
been  greatly  increased.  Car  construction  has 
been  adapted  to  traffic  necessities  to  the  end  that 
the  greatest  quantity  of  freight  can  be  expedi¬ 
tiously  handled  at  minimum  cost. 

Freight-Car  Building.  —  The  outcome  of  this 
expansion  has  been  the  virtual  building  up  of  a 
separate  industry  with  its  own  rules,  methods  and 
standards.  The  annual  production  of  freight  cars 
has  grown  from  a  few  hundred  per  year,  fifty  to 
sixty  years  ago,  to  an  annual  output  of  150,000 
cars  or  over.  It  is  shown  by  the  fifteenth  annual 
report  of  the  United  States  Intercommerce  Com¬ 
mission  for  the  year  ending  June  30th,  1903,  that 
the  total  number  of  cars  in  service  was  1,640,185, 
an  increase  over  the  previous  year  of  89,352.  The 
cars  were  classified  as  follows:  Passenger  service, 
36,987,  an  increase  of  1,018;  freight  service,  1,- 
546,101,  an  increase  of  81,773,  and  company’s 
service,  57,097,  an  increase  of  6,561  over  the  pre¬ 
vious  year.  The  number  of  cars  in  use  for  one 
thousand  miles  was  8,195,  of  which  185  were  pas¬ 
senger  cars  and  7,725  were  freight  cars.  As  com¬ 
pared  with  the  previous  year  the  increase  in 
freight  cars  was  237  for  one  thousand  miles.  The 
repairing  branch  has  become  an  important  fea¬ 
ture,  and  each  railroad  company  has  repair  shops 
established  at  convenient  intervals  along  its  lines 
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where  damaged  cars  can  be  restored.  The  supply¬ 
ing  of  equipment  for  this  purpose  has  resulted  in 
the  building  up  of  a  large  subordinate  industry 
divided  into  perhaps  a  score  of  branches. 

Advantages  of  the  Steel  Car. — The  demand  for 
steel  cars  is  only  limited  with  the  facilities  for 
supplying  them.  The  increasing  cost  of  timber 
and  lumber,  the  decreasing  cost  of  iron  and  steel, 
the  greater  endurance  and  greater  carrying  ca¬ 
pacity  of  steel  cars  over  wooden  and  the  mini¬ 
mizing  of  repairs,  with  other  practical  considera¬ 
tions,  have  led  to  a  very  strong  preference  of 
railway  managers  for  steel  cars  over  wooden. 
The  greater  ability  of  steel  cars  to  endure  the 
severe  conditions  and  requirements  of  the  service 
are  points  in  their  favor.  The  use  of  lumber  for 
cars,  relatively  speaking,  is  declining,  and  it  is  the 
consensus  of  opinion  that  each  year  will  witness 
an  increasing  tonnage  carried  by  steel  cars  over 
wooden.  The  industry  is  only  in  its  infancy. 

Statistics. — A  comparative  summary  of  the  shop 
construction  of  cars  by  steam  railroad  companies 
shows  the  following: 


1890 

1900 

K umber  of  cst&blislunsQts . 

716 

1.296 

$76,192,477 

$119,680,273 

106,632 

173,652 

$60,213,433 

$129,461,698 

$96  062,329 

$218,238,277 

The  building  of  cars  for  railroad  and  street 
purposes  by  other  than  steam  railroad  companies 
is  as  follows: 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

130 

$9,272,680 

14,242 

$6,507,753 

$27,997,591 

166 

$48,460,687 

35,148 

$18,579,304 

$76,352,199 

193 

$106,721,188 

44,063 

$23,342,763 

$107,186,359 

Wao'e-e&rners . 

Wages  paid  . . . 

Yflinp  of  products  . 

Car  Couplers  and  Brakes. 

Coupler  and  Brake  Patents. — The  granting  of 
over  10,000  patents  for  car  couplings  and  brakes 
since  the  introduction  of  railways  into  the  United 
States  indicates  more  than  mere  words  could  tell 
the  importance  of  the  functions  of  couplers  and 
brakes.  To  the  outsider  it  doubtless  is  a  matter  of 
wonderment  how  ten  thousand  men  could  think  of 
so  many  ways  of  connecting  cars  and  providing  ap¬ 
pliances  for  stopping  them.  The  fact  that  so 
many  men  have  secured  patents  for  these  purposes 


proves  the  extraordinary  importance  of  the  prob¬ 
lem.  And  yet  the  final  achievement  is  nothing 
more  than  a  device  by  which  one  car  is  coupled  to 
another,  in  one  case,  and  in  the  other  a  device  for 
applying  a  force  to  wheels  to  stop  cars  in  motion 
or  to  check  speed. 

Car  Couplings. — Car  couplings  are  almost  with¬ 
out  number.  Out  of  the  thousands  which  have 
been  patented  and  urged  upon  railway  managers 
for  adoption,  only  a  few  have  survived,  the  most 
prominent  being  known  as  the  “M.  C.  B.,”  or 
Master  Car  Builders’  Coupler.  This  coupler  rep¬ 
resents  the  doctrine  of  the  “survival  of  the 
fittest,”  and  is  now  in  use  upon  the  greater  pro¬ 
portion  of  the  railroad  mileage  of  the  United 
States.  The  coupler  is  fundamentally  a  simple 
piece  of  mechanism,  but  the  conditions  to  which 
it  is  subjected  have  made  it  a  most  difficult  mat¬ 
ter  to  evolve  a  device  which  would  meet  all  the 
demands  made  upon  it. 

The  Automatic  Coupler.  —  The  automatic  car 
coupler  of  the  vertical  type,  in  which  there  are 
means  for  automatically  throwing  and  holding 
the  knuckle  in  open  position  after  the  locking 
device  has  been  withdrawn,  obviates  the  neces¬ 
sity  of  the  entrance  of  the  railway  employe  be¬ 
tween  the  cars.  This,  of  course,  is  the  objective 
point  of  all  the  couplers,  but  very  few  of  them 
stand  the  strain  when  submitted  to  use. 

Car  Buffers.  —  Intimately  connected  to  the 
coupler  is  the  car  buffer,  and  in  one  sense  it  might 
be,  in  a  remote  sense,  regarded  as  a  part  of  it. 
Fluid-pressure  car  buffers  operate  by  a  constant 
supply  of  fluid  under  pressure,  provided  by  a  pump 
or  train-pipe,  whereby  the  pressure  against  the 
buffers  may  be  maintained.  These  devices  serve 
to  minimize  shocks  and  strains  and  prolong  the 
life  of  rolling  stock. 

Vestibule  Cars. — Vestibule  trains  in  which  the 
cars  are  connected  to  one  another  by  enclosed 
passages,  which  at  their  meeting  ends  are  pro¬ 
vided  with  yieldingly  supported  door-like  frames 
engaging  one  another  by  frictional  contact,  are 
the  subject  of  various  patents.  Many  of  these  de¬ 
vices  have  been  introduced  on  the  larger  railway 
systems,  and  they  afford  passengers  a  sense  of 
ease  which  warrants  their  general  introduction. 

Trussed  Frames. — In  order  to  fulfill  the  extra¬ 
ordinary  demands  of  the  railroad  service  of  tho 
present  day,  the  car  frames  have  a  trussed  struct¬ 
ure,  which  is  built  up  of  rolled  steel  plates,  angles 
and  channels,  which  enable  the  body  of  the  car  to 
offer  great  resistance  to  telescoping  or  crushing. 
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Strains  and  Stresses. — The  railway  systems  of 
the  country  have  adopted  the  very  best  inventions 
looking  to  the  safety  of  travel  and  to  the  perma¬ 
nency  of  their  own  property  by  the  use  of  de¬ 
vices  and  means  which  resist  the  strains  and 
stresses  incident  to  the  rapid  transportation  of 
passenger  and  freight  traffic.  These  protecting 
devices  are  apparent  in  every  department  of  rail¬ 
road  construction,  car  and  engine  building,  from 
the  ties  and  rails  on  the  roadbed  to  the  locomotive 
headlight. 

Railway  Brakes. — Over  4,000  patents  for  rail¬ 
way  brakes  have  been  granted.  In  an  automatic 
air-brake  system  the  essential  features  are  an  air- 
pump,  a  main  reservoir  and  engineer’s  valve,  all 
on  the  locomotive;  an  auxiliary  reservoir,  a  triple 
valve  and  a  brake  cylinder  upon  each  car;  a  train- 
pipe  extending  from  the  engineer’s  valve  through¬ 
out  the  length  of  the  train  and  adapted  to  the 
action  of  the  triple  valve,  to  he  thrown  into  com¬ 
munication  with  the  auxiliary  reservoir  or  brake 
cylinder,  the  triple  valve  being  controlled  by  the 
engineer’s  valve  through  the  variation  of  pressure 
of  the  air  in  the  train-pipe. 

Results  Accomplished. — This  system-  of  control¬ 
ling  the  movement  of  freight  and  passenger  trains 
from  the  locomotive  engine  by  the  engineer  revo¬ 
lutionized  former  methods,  increased  the  degree 
of  protection  to  life,  rendered  greater  speed  possi¬ 
ble,  and  reduced  the  time  and  cost  of  bringing 
trains  to  a  standstill.  The  invention  which  utilizes 
the  pressure  of  the  air  is  one  of  the  most  practical 
and  most  important  inventions  of  the  age,  the 
chief  credit  of  which  is  due  to  that  king  among 
mechanics,  George  Westinghouse. 

Control  of  the  Air-Brake. — When  two  or  more 
locomotives  are  connected  together  to  haul  a 
train,  the  control  of  the  air-brake  system  is  with 
the  engineer  of  the  head  locomotive  and  the 
brake-controlling  apparatus  of  the  second  loco¬ 
motive  is  cut  off.  A  patent  granted  January  16th, 
1900,  shows  a  device  for  effecting  a  greater  co¬ 
operation  of  the  air-brake  mechanism  of  locomo¬ 
tives  when  double-heading. 

Cast-Iron  Brake. — A  cast-iron  brake-shoe  has 
been  invented  in  which  a  metal  insert  is  secured 
to  the  face  of  the  shoe  by  casting.  The  liability 
to  breakage  has  also  been  lessened  by  casting  the 
shoe  with  a  wrought-iron  back.  Another  patent 
uses  metals  of  different  degrees  of  hardness  by 
casting  the  shoe  with  ductile  metal  netting  in  it. 

No  other  interest  in  all  the  multiplied  branches 
of  industry  in  the  United  States  is  as  well  safe¬ 
guarded  as  railroading.  Mechanical  genius,  it 


might  not  be  inappropriately  said,  has  well-nigh 
exhausted  itself  in  the  mighty  task  of  devising 
means  and  methods  for  safety  in  travel.  Aside 
from  those  terrible  disasters  against  which  it 
seems  to  be  impossible  for  human  foresight  to 
provide,  the  loss  of  life  and  injury  to  persons 
through  the  direct  culpability  of  railroad  manage¬ 
ment  is  reduced  to  a  percentage  that  reflects  favor¬ 
ably  on  railroad  managers. 


Carpenters  and  Carpentry. 

Early  Carpenters. — Zacharia,  first  chapter,  20th 
verse,  says:  ‘“'And  the  Lord  showed  me  four  car¬ 
penters.”  Ancient  history,  sacred  and  profane, 
contains  numerous  references  to  the  carpenter  and 
his  craft.  The  craft  has  been  honored  above  all 
others  in  this  era  by  being  the  one  chosen  by  the 
Great  Master.  Just  how  the  early  carpenters  laid 
the  foundation  of  their  craft  history  does  not  say, 
hut  certain  it  is  that  the  carpenter  was,  perhaps, 
the  first  mechanic  who  pointed  the  way  to  the 
human  race  in  the  direction  of  civilizing  agencies. 
The  skillful  carpenter  studies  principles  of  phys¬ 
ics,  the  nature  of  wood,  its  uses  and  fitness  and 
how  best  to  unite  it  to  conserve  the  purposes  of 
comfort  and  conveniende. 

Joints  and  Fastenings. — The  subject  of  joints 
and  fastenings  is  one  which  engages  his  most  seri¬ 
ous  attention.  Five  elementary  considerations 
under  this  heading  are:  (1)  To  cut  the  joints  and 
arrange  the  fastenings  to  weaken  the  pieces  of 
timber  they  connect  as  little  as  possible;  (2)  to 
place  each  abutting  surface  in  a  joint  as  perpen¬ 
dicular  to  pressure  as  possible;  (3)  to  proportion 
the  area  of  each  surface  to  the  pressure  it  has  to 
bear  to  be  safe  under  heaviest  load  and  to  distrib¬ 
ute  stress  uniformly;  (4)  to  see  that  the  fastenings 
are  of  equal  strength  with  the  pieces  they  connect; 
(5)  to  place  the  fastenings  in  each  piece  of  timber 
so  that  there  shall  be  sufficient  resistance  to  the 
giving  way  of  the  joint  by  the  fastenings  sharing 
or  crushing  their  way  through  the  timber.  Joints 
are  used  to  lengthen  ties,  struts  and  . beams  under 
cross  strain  and  for  beams  bearing  on  beams,  for 
beams  on  posts,  for  posts  on  beams,  for  connecting 
struts  with  ties  and  struts  with  posts. 

Terms  Used  in  Carpentry. — Beams  are  joined  by 
lapping,  fishing  and  scarfing.  Halving,  beveled 
halving,  dovetailing,  notching  and  double  notch¬ 
ing,  cogging  and  mortising  are  operations  with 
which  the  carpenter  soon  becomes  familiar.  The 
tusk  or  shouldered  tenon  gives  the  tenon  as  deep 
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a  bearing  as  possible  at  the  root  without  greatly 
increasing  the  size  of  the  mortise.  The  mortise 
is,  if  possible,  placed  in  the  neutral  axis.  Double 
tenons  are  often  used  in  joinery,  but  they  should 
be  avoided  in  carpentry.  A  coggle  is  a  short  tenon 
to  prevent  lateral  motion.  Where  a  whole  end  of 
>  one  piece  of  timber  is  let  in  another  it  is  “housed.” 

Other  Terms  Used. — Dovetail  tenons  are  those 
*■  in  which  one  side  of  the  tenon  is  stayed  so  as  to 
form  half  a  dovetail,  the  other  side  being  straight; 
notched  tenons  have  one  side  notched,  the  other 
straight.  Suspending  pieces  are  used  for  support¬ 
ing  beams  below  them.  Wedges  are  often  used  to 
keep  a  tenon  tightly  fixed.  Keys  are  wedges  of 
hard  wood  and  curled  grain,  inserted  in  a  joint 
and  driven  gently  home,  so  as  to  force  the  parts 
into  the  position  they  will  eventually  occupy. 
Pinning  is  the  insertion  of  a  pin  of  hard  wood  or 
iron  through  the  timber  forming  a  joint  to  pre¬ 
vent  it  from  separating,  or  through  a  tenon  to 
keep  it  from  drawing  out  the  mortise. 

Still  Other  Terms. — Draw-boring  is  an  arrange¬ 
ment  for  keeping  the  shoulders  of  the  tenon  quite 
tight  up  to  the  cheeks  of  the  mortise  and  for 
tightening  pinned  joints  generally.  Trencils  are 
pieces  of  hard  wood  used  like  nails  for  fastening 
,  boards  to  beams  and  for  forming  strong  joints. 
k  Bolts  give  additional  security  to  joints,  but  they 
*  weaken  the  beams  through  which  they  pass.  They 
'  are  useful  because  of  the  ease  with  which  they  can 
-  be  tightened  up.  Plates  are  used  to  prevent  the 
sharp  corners  of  the  nut  from  pressing  into  the 
timber.  Straps  are  often  used  instead  of  bolts. 
Heel  straps  are  used  to  secure  the  joints  between 
the  inclined  struts  and  horizontal  beams.  Branched 
straps  are  frequently  added  to  strengthen  angle 
joints. 

Floors. — Floors  are  classed  as  single,  double  and 
framed.  In  double  floors  the  budging  joists  are 
supported  by  intermediate  supports  called  binders. 
These  floors  are  in  some  ways  complicated  and  are 
bad  form  of  construction,  as  the  binding  joists 
bring  the  whole  weight  of  the  floor  and  its  load  to 
bear  on  a  few  points.  The  space  between  the  two 
binders  is  called  a  “case  bay,”  and  that  between 
the  binder  a  “tail  bay.” 

Features  in  Construction. — Carpenters  see  to  it 
that  girders  are  weakened  as  little  as  possible  by 
mortises  or  joints.  Wall  plates  distribute  the 
weight  thrown  upon  them  by  the  joists,  and  they 
may  rest  on  corbels  or  upon  a  corbel  course  to  pre¬ 
vent  decay.  Cogging  gives  the  joist  a  good  hold 
upon  the  wall  plates,  and  these  wall  plates  are 
dovetailed  together  where  they  meet  at  the  angles 


of  a  building,  but  there  are  many  objections  to 
dovetails.  Joists  more  than  ten  feet  long  are  often 
strutted  to  make  them  stiff,  but  wooden  kets  are 
sometimes  used  instead  of  struts,  which,  to  be 
effective,  should  be  in  straight  lines  along  the 
floor. 

Difference  in  Rules. — In  the  Eastern  States  the 
bottom  of  the  floor  joists  is  almost  always  cross- 
furred  with  1^-inch  straps.  This  rule  is  not  fol¬ 
lowed  in  Western  States.  Wood  framing  has  de¬ 
veloped  much  literature.  Until  within  a  few  years 
stirrup  irons  were  largely  used,  but  a  better 
method  is  to  tie  the  end  of  the  header  to  the  trim¬ 
mer  with  a  joint  bolt.  Authorities  believe  that 
built-up  girders  are  better  than  solid  girders.  In 
these  days  of  steel  construction  the  work  of  the 
carpenter  has  been  restricted,  but  there  is  a  vast 
field  of  opportunity  in  the  construction  of  large 
residences,  where  the  highest  skill  finds  room  for 
exercise. 

The  Saw  and  Planing  Mill. — The  work  of  the 
carpenter  has  been  simplified  on  one  hand  and 
complicated  on  the  other  by  the  developments  in 
the  industries  and  in  the  art  of  construction.  The 
saw  mill  and  planing  mill  furnish  him  with  dimen¬ 
sion  stuff  cut  to  desired  thickness  and  length. 
Material  for  interior  finish  is  supplied  ready  to  be 
put  in  place.  The  carpenter  shop  has  ceased  to 
be  the  center  of  calculation  and  preparation,  this 
work  being  done  by  the  architect  or  builder  or 
the  mechanical  or  constructing  engineer. 

Iron  and  Steel  in  Carpentry. — The  utilization  of 
clay  in  the  form  of  brick,  of  stone  for  foundation 
work,  of  iron  and  steel  for  framework,  of  cement 
and  concrete  for  various  and  broadening  purposes, 
all  gradually  converging  in  their  influence,  shifted 
the  carpenter  somewhat  from  his  former  position, 
and  while  lessening  his  importance  in  one  direc¬ 
tion,  increased  it,  and  that  vastly,  in  another. 
Great  as  are  the  improvements  in  construction, 
valuable  as  are  iron  and  steel  and  stone  and  other 
material,  lumber  is,  and  must  remain,  an  impor¬ 
tant  factor  in  construction.  It  devolves  on  the 
carpenter  to  see  to  it  that  the  woodwork  is  prop¬ 
erly  associated  with  the  stronger  and  heavier  ma¬ 
terials  in  ceilings,  partitions,  floors,  stairways, 
halls,  etc.  The  handicraft  of  carpentry  has  im¬ 
proved  under  the  pressing  necessities  developed 
in  modern  forms  of  construction.  There  are 
numerous  requirements  to  be  met  which  did  not 
formerly  exist.  The  use  of  pipes  for  water  and 
gas,  and  of  wires  for  electrical  purposes,  calls  for 
nicer  discrimination  and  care  and  taste  on  the 
part  of  the  carpenter,  even  though  these  devices 
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and  conveniences  are  not  handled  and  installed 
by  him.  He  has  to  provide  for  them. 

Ornamentation  in  Carpentry. — Another  require¬ 
ment  which  strengthens  the  position  of  the  car¬ 
penter  is  the  taste  and  demand  for  ornamentation 
in  dwellings  and  buildings  of  all  kinds.  In  the 
execution  of  this  class  of  work  he  is  ably  assisted 
by  the  wood-worker,  who,  with  cunningly  devised 
machinery,  produces  all  manner  of  construction 
needs  in  lumber  which  goes  to  beautify  the  in¬ 
terior  of  buildings  and  dwellings. 

Wood  Working. — The  planing  mills  and  the 
wood-working  factories  are  machine  carpenters, 
doing  the  work  they  formerly  did  in  a  large  de¬ 
gree.  Carpentry'  is  now  largely  a  matter  of 
assembling  of  material  and  of  predetermined 
pieces,  based  upon  calculations  embodied  in  tables 
which  prescribe  what  kinds  and  qualities  of  lum¬ 
ber  are  used.  Carpentry  has  become  scientific  in 
its  application,  but  calls  for  less  individual  skill 
and  greater  aggregate  intelligence.  The  remark¬ 
able  expansion  of  construction  has  opened  wide 
avenues  for  profitable  employment  in  this  craft, 
and  within  recent  years  organization  has  assumed 
remarkable  and  sometimes  dictatorial  cohesive¬ 
ness,  which  the  workmen  feel  is  warranted  by  the 
justice  of  their  cause. 


Comparative  Summary  of  Carpentry. 


1880 

1890 

1900 

Number  of  establishments. . 
Capital  invested . 

9,184 

$19,541,358 

54,188 

$24,582,077 

$94,152,139 

16,917 

$81,542,845 

122,952 

$79,355,029 

$281,196,162 

21,816 

$71,327,027 

123,985 

871,049,737 

$316,101,758 

Wage-earners . 

Wages  paid . 

Value  of  products . 

Carpet  Makers  and  Carpet  Making. 

First  Makers. — The  first  American  carpet  man¬ 
ufacturer,  of  whom  there  appears  to  be  authentic 
record,  was  William  Peter  Sprague,  who  estab¬ 
lished  a  small  carpet  factory  at  Philadelphia  in 
1791.  He  attracted  wide-spread  attention  to  the 
industry  by  the  weaving  of  an  emblematic  carpet 
for  the  United  States  Senate  Chamber  in  Phila¬ 
delphia  and  which  was  regarded  as  a  fine  speci¬ 
men  of  workmanship.  For  many  decades  carpet¬ 
ing  of  all  kinds  and  in  all  countries  was  woven 
on  hand  looms.  It  is  due  to  the  inventive  genius 
and  impressible  spirit  of  American  textile  ma¬ 
chinery  mechanics  that  the  industry  within  such 
a  comparatively  short  time  has  reached  such  stu¬ 
pendous  proportions. 


Power  Loom  for  Weaving.  —  The  first  great 
practical  impetus  to  carpet  making  on  a  factory 
basis  was  imparted  by  Erastus  Brigham  Bigelow, 
who,  in  1839,  invented  and  put  into  use  a  power 
loom  for  weaving  two-ply  ingrain  carpeting, 
which  at  that  time  was  laboriously  woven  on 
hand  looms,  at  the  rate  of  seven  to  eight  yards 
per  day.  Bigelow  looms,  soon  after  installation, 
produced  over  three  times  that  quantity.  John 
Haight  had  five  years  before  invented  an  imprac¬ 
ticable  ingrain  power  loom  in  which  the  patterns 
would  not  match,  and  it  was  therefore  abandoned, 
but  this  failure  was  the  basis  of  Bigelow’s  success. 

The  Ingrain  Loom.  —  The  next  move  was  to 
apply  the  principles  to  power  looms  for  weaving 
body  and  tapestry  brussels,  then  produced  on 
hand  looms  at  the  rate  of  three  to  four  yards  per 
day.  The  new  loom  produced  eighteen  yards 
and  this  capacity  has  been  later  increased  many 
fold.  Mr.  Bigelow  perfected  his  ingrain  loom  in 
1845  and  his  brussels  loom  in  1848.  British  car¬ 
pet  manuafcturers  purchased  his  patent  rights 
and  entered  upon  carpet  making  on  a  much  more 
extensive  scale. 

The  Bigelow  looms  have  been  constantly  im¬ 
proved  from  that  day  to  later  times.  Among  the 
more  important  improvements  may  be  mentioned 
the  Babbitt,  Murkland  and  Duckworth  ingrain 
looms. 

The  merit  of  these  improvements  consisted  in 
rapidity  and  introduction  of  a  great  variety  of 
shading  by  means  of  skillfully  arranged  sliding 
and  revolving  shuttle  boxes. 

A  Notable  Improvement.  —  Another  invention 
was  an  improved  actuating  wire  motion  for  re¬ 
moving  wires  from  pile  fabrics  during  the  process 
of  weaving.  The  improvement  known  as  the 
“double”  shed  movement  was  a  mechanical  com¬ 
bination  by  means  of  which  the  wires  were  with¬ 
drawn  and  the  threads  simultaneously  placed  in 
the  fabrics,  thereby  obviating  the  necessity  of 
forming  an  independent  shed  for  the  wire  and 
two  independent  sheds  for  the  threads,  thus  re¬ 
ducing  the  number  of  revolutions  for  the  com¬ 
pletion  of  one  loop  or  pile. 

The  Moquette  Loom. — The  American  moquette 
power  loom  was  invented  by  Halcyon  Skinner  in 
1873.  It  has  been  much  improved  by  numerous 
patents  on  both  sides  of  the  Atlantic.  The  proc¬ 
ess  is  simple  and  ingenious.  In  1882  George 
Crompton,  of  Worcester,  Mass.,  invented  a  mo¬ 
quette  loom  of  great  ingenuity,  in  which  the  pile 
was  cut  with  a  wire,  using  only  one  cutting  wire. 
Two  of  the  most  valuable  appliances  in  connection 
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with  carpet  weaving  are  the  Lyall  positive  motion 
shuttle  and  the  Lyall  cop.  By  means  of  the  posi¬ 
tive  motion  shuttle,  carpet  of  practically  unlimited 
width  may  be  woven.  The  Lyall  cop  permits  a 
condensation  of  the  yarn  for  insertion  in  the 
shuttle  without  the  use  of  a  spool. 

The  Features  of  Carpet  Power  Looms. — The  dis¬ 
tinguishing  characteristics  of  American  carpet 
power  looms  are  their  ingenious  simplicity  and 
lightness,  combined  with  strength,  rapidity  of 
weaving  and  compactness  and  so  constructed  that 
they  can  be  operated  by  women  and  girls.  By  the 
use  of  power  looms,  the  quality  and  style  of  car¬ 
peting  has  been  greatly  improved.  Remarkable 
progress  has  been  effected  in  every  branch.  Wil¬ 
ton  carpeting  and  velvet  carpeting  have  greatly 
increased  under  the  magic  touch  of  inventive 
genius.  Body  and  tapestry  Brussels  representing 
the  loop-pile  fabrics  have  made  wonderful  strides. 

It  is  said  that  body  Brussels  was  introduced  by 
Isaac  Macauley  in  Philadelphia  in  1815.  Joseph 
Crawshaw  is  credited  with  having  introduced 
tapestry  Brussels  in  1848  near  Boston. 

Damask,  Venetians  and  hemp  carpeting  have 
improved  rapidly  under  the  same  general  influ¬ 
ences.  The  manufacture  of  Turkey  or  Smyrna 
carpetings  and  rugs  has  latterly  become  a  most 
important  industry,  and  rag  carpeting  is  also 
justly  recognized  as  an  important  feature. 

Artistic  Designs.  —  The  production  of  artistic 
designs  occupies  the  attention  of  a  large  body  of 
skillful  designers.  Early  in  the  industry,  designs 
were  obtained  from  abroad,  but  American  design¬ 
ers  now  lead  the  world.  The  designing  depart¬ 
ment  of  most  of  the  larger  factories  represents 
quite  an  item  of  expense.  American  styles  of 
carpeting  are  remarkably  varied  and  include  every 
species  of  decoration.  Natural  floral  styles  and 
large  figures  in  bright  colors  have  been  exten¬ 
sively  superseded  by  flat  treatment  with  subdued 
color  effects,  and  the  conventional  styles  which 
have  been  so  long  advocated  by  “high  art”  de¬ 
votees  have  been  largely  adopted  by  the  general 
,  public.  It  may  be  said  that  no  branch  of  textile 
manufacture  has  made  greater  progress  than 
carpet  making  in  America.  The  mechanical  ap¬ 
pliances  now  in  general  use  represent  the  highest 
conceptions  of  skill  and  ingenuity  and  they  de¬ 
serve  to  be  regarded  as  indicative  of  the  suprem- 
est  effort  of  the  human  mind  at  its  present  stage 
of  development  in  this  most  interesting  field. 

Carpet  Production.  —  In  Massachusetts  there 
was  a  slight  falling  off  in  production  in  the  last 
decade,  and  in  New  York  and  Pennsylvania  a 
slight  increase.  The  carpet-producing  capacity  is 


now  presumably  equal  to  any  probable  demand, 
but  the  increasing  cost  of  raw  material  and  labor 
has  brought  about  small  increases  in  factory  cost. 

The  materials  consumed  in  carpet  making  are 
foreign  and  domestic  wool,  scoured  wool,  hair  of 
various  kinds,  cotton,  shoddy,  waste,  woolen  and 
worsted  yarns,  mixed  yarn,  cotton  and  linen  yarn, 
and  jute  yarns. 

The  production  is  two  and  three-ply  ingrain, 
ingrain  art  squares,  Venetian,  body  Brussels,  tap¬ 
estry  Brussels,  tapestry  velvet,  Wilton  and  Wilton” 
velvet,  Axminister,  moquette,  Smyrna,  cottage, 
Dutch  and  rag  carpet. 

The  growth  of  carpet  production  in  the  last 
half  century  was  from  $5,401,234  in  1850  to  $48,- 
192,351  in  1900.  The  growth  of  the  popularity 
of  velvet  or  cut-pile  carpets  has  lessened  the  de¬ 
mand  for  tapestry  and  body  Brussels  carpets. . 

Philadelphia  is  the  greatest  carpet-making 
center,  and  provides  three-eighths  of  the  capital 
and  produces  one-half  of  the  total  value  of  car¬ 
pets  and  rugs  sold.  The  factories  of  New  York 
and  Massachusetts  produce  finer  qualities. . 

The  total  production  of  carpeting  in  the 
United  States  in  1900  was  75,551,861  square 
yards,  including  8,984,194  square  yards  of  rugs. 
The  production  of  rugs  during  the  past  ten  yearn 
has  more  than  doubled. 


Comparative  Summary  of  the  Carpet  and  Bug  Industry  in  the 
United  States  for  Three  Decades. 


1880 

1890 

1900 

Number  of  establishments. . 
Capital  invested. .•••• 

195 

$21 ,468,587 
20,871 
$6,885,218 
$31,792,802 

173 

$38,208,842 

28,736 

$11,122,259 

$47,770,193 

133 

$44,449,299 

28,411 

$11,121,383 

$48,192,351 

Wage-earners . 

W ages  paid . . . . 

Value  of  products . 

Rag  and  Wood  Carpets. — The  above  figures  re¬ 
late  only  to  carpets  and  rugs  other  than  those- 
made  o'f  rags  and  wood.  The  rag-carpet  produc¬ 
tion  was  $1,714,480  in  1890,  and  $1,993,756  in 
1900.  The  wood-carpet  production  was  $511,700 
in  1890,  and  $1,056,702  in  1900. 


Carriage  and  Wagon  Makers. 

History. — The  early  history  of  carriage  and 
wagon  making  in  the  United  States  is  one  of  shop 
struggles  with  crude  tools.  The  earliest  prints 
extant  show  quite  creditable  attempts .  at  wheel 
and  body  making.  Very  early  in  colonial  history 
heavy  coaches  were  imported  for  “state”  purposes 
and  “state”  occasions.  A  vehicle  was  for  a  very 
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long  time  a  luxury  not  to  be  thought  of  by  the 
“people.”  It  was  in  New  England  that  the  car¬ 
riage  shop  had  its  origin,  and  soon  afterward  shops 
appeared  in  New  York,  Philadelphia  and  else¬ 
where.  The  original  “coach”  idea  was  adhered  to 
for  a  long  time,  but  the  necessities  of  travel  from 
town  to  town  forced  a  departure  from  the  old 
style.  The  industry  in  its  infancy  largely  de¬ 
pended  for  support  on  coach  travel,  and  the  work¬ 
manship  in  many  respects  has  not  been  materially 
improved  upon  to  this  day. 

First  Innovations. — The  first  departure  from 
coach  construction  was  the  production  of  a  one- 
horse  vehicle,  which  corresponded  in  many  re¬ 
spects  to  our  present  buggy,  or,  as  it  was  then 
called,  the  one-horse  shay,  which  Oliver  Wendell 
Holmes  has  immortalized  in  verse  as  the  “one-hoss 
shay.”  But  new  designs  soon  appeared,  involving 
the  characteristics  of  the  present  buggy  and  other 
light  forms  of  vehicle  intended  to  be  drawn  by  one 
horse.  Quite  a  demand  sprang  up  for  these  ve¬ 
hicles,  because  of  their  moderate  cost  as  compared 
with  a  coach,  and  because  of  their  utility  and  con¬ 
venience.  These  vehicles  were  then  and  for 
decades  after  laboriously  evolved  in  the  same 
shop,  by  the  same  mechanics,  by  means  of  a  crude 
forge,  drawing  knife,  plane,  hammer  and  other 
primitive  appliances,  the  use  of  which,  to  create  a 
vehicle,  called  for  and  developed  a  high  degree  of 
skill.  Dependence  was  had  on  England  for  very 
little.  Wheels,  bodies,  shafts,  iron  work— all  came 
out  of  the  same  shop,  and  the  finished  vehicle 
really  represented  in  a  sense  a  triumph  of  me¬ 
chanical  genius. 

Mechanics  of  To-day.— The  carriage  and  wagon 
builders  of  to-day  constitute  a  class  of  mechanics 
who  deserve  credit  for  rare  genius.  The  victory 
they  have  won  consists  in  the  doing  by  machinery 
that  which  had  been  done  by  hand,  including  a 
number  of  operations  which  to  an  outsider  would 
appear  impossible  to  be  done  excepting  by  hand. 
There  are  few  industries  wherein  machinery  comes 
so  nearly  doing  the  work  of  human  fingers  as  the 
vehicle  industry.  Take  a  spoke.  To  make  a  spoke 
calls  for  seven  or  eight  different  operations,  all  of 
such  nice  adjustment  as  to  appear  to  require  the 
delicate  human  touch  and  keen  calculation.  But 
the  demon  of  mechanism  attacked  the  spoke.  At 
first  the  service  of  one  mechanic  was  dispensed 
with,  and  machinery  did  that  work  at  less  cost  and 
in  less  time;  then  another  mechanic  was  dismissed 
from  spoke-work  and  sent  to  other  labor,  and  so 
on  until  the  whirr  of  machinery  seems  to  say  to 
the  mechanic  of  flesh  and  blood,  “Begone! 
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Machine  vs.  Hand-Work.— Thus,  step  by  step, 
mechanism  usurped  the  work  of  fashioning  the 
spoke  out  of  the  square  stick  into  the  perfected 
spoke.  This  is  only  typical.  Similar  processes 
were  followed  with  reference  to  the  gears  under 
the  vehicle.  Work  that  for  decades  was  labori¬ 
ously  done  by  hand  is  now  expeditiously,  rapidly 
and  accurately  done  by  machinery. 

Details  of  a  Grand  Whole.— Wheels  and  their 
various  parts — hubs,  felloes,  etc. — are  similarly 
turned  out  by  machinery  operated  with  such  speed 
as  to  tax  the  mind  and  body  of  the  attending 
workman  to  feed  and  supply  it.  The  modern 
vehicle  represents  in  its  entirety  over  fifty  trades 
and  as  many  varieties  of  skill.  The  carriage 
builder  proper  is  merely  an  “assembler,”  to  coin 
a  word.  All  the  various  “units”  are  provided  by 
separate  branches  of  the  industry,  wherein  greater 
skill  and  excellence  are  developed  through  exclu¬ 
sive  attention  to  the  production  of  specific  parts. 

Vehicle  Plants. — The  use  of  machinery  has  re¬ 
sulted  in  the  building  up  of  vehicle  plants  of  great 
producing  capacity.  The  largest  plant,  located  in 
Indianapolis,  Ind.,  has  a  capacity  for  150,000 
vehicles  per  annum,  which  is  practically  3,000  per 
week,  or  500  per  working  day.  Such  a  plant  rep¬ 
resents  a  high  state  of  industrial  organization. 
Many  plants  range  in  capacity  from  5,000  to  50,- 
000  vehicles  per  annum. 

Number  of  Carriage  Builders.— There  are  36,- 
184  carriage  and  wagon  builders  in  the  United 
States,  including  repairers;  510  wholesale  manu¬ 
facturers  of  carriages  and  wagons;  24,990  carriage 
and  wagon  dealers;  3,956  manufacturers  and  deal¬ 
ers  in  materials;  398  sleigh  manufacturers;  398 
automobile  manufacturers;  739  automobile  deal¬ 
ers;  in  all,  69,054  firms  and  individuals  engaged 
in  carriage,  wagon  and  automobile  construction 
and  repair  and  their  sale. 

leading  Inventions. — Among  the  first  epochal 
improvements  in  carriage  construction  was  the 
Collinge  axle,  introduced  perhaps  a  century  ago. 
Prior  thereto  axles  were  tapered,  but  the  Collinge 
axle  was  made  straight.  None  of  the  improve¬ 
ments  made  since  have  equaled  this  innovation  in 
its  importance.  Boxes  on  this  axle  fit  more  snugly, 
have  less  vibration  and  friction,  and  wear  longer. 
This  axle  is  ideally  correct,  and  no  later  improve¬ 
ments  have  surpassed  it,  although  improvements 
have  been  made  in  the  quality  of  material  of 
which  axles  are  made. 

Hub  and  Wheel  Improvements. — The  hub,  in 
its  relation  to  spokes,  has  received  much  attention 
of  late,  and  various  patented  hubs,  or  rather 
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wheels,  have  appeared  on  the  market,  among 
which  may  be  deservedly  mentioned  the  Sarven, 
Warner,  Sweet  and  Olds.  The  essential  feature 
of  these  improved  wheels  is  in  the  manner  of 
their  attachment  to  the  hub,  the  objective  point 
being  to  secure  the  highest  degree  of  rigidity  and 
the  greatest  degree  of  freedom  from  jar  or  jolt. 
To  that  end  each  spoke,  as  it  enters  its  socket  in 
the  hub,  is  supported  or  sustained  by  iron,  which 
prevents  movement  or  the  tendency  to  vibrate.  An 
additional  feature  in  the  improved  hub  is  what  is 
known  as  Sweet’s  concealed  band,  a  device  which 
has  for  its  object  the  lending  of  additional  com¬ 
pactness,  strength  and  solidity  to  overcome  the 
elasticity  due  to  the  existence  of  fibre,  grain  and 
the  microscopic  spaces  characteristic  of  all  timber. 
In  consequence  of  the  adoption  of  these  devices, 
the  hub  is  somewhat  larger  than  the  plain  hub  on 
light  carriages.  They  are  chiefly  used  on  wagons, 
drays,  omnibuses  and  vehicles  carrying  heavy 
loads,  and  are  not  ordinarily  used  on  fine  carriage 
work,  because  of  their  bulky  and  uninviting  ap¬ 
pearance,  and  also  because  such  a  degree  of 
strength  is  not  essential  in  carriage  work. 

Other  Mechanical  Features. — The  other  essen¬ 
tial  features  of  a  vehicle  are  the  body  gears, 
reaches,  springs,  poles  and  shafts,  on  all  of  which 
repeated  improvements  and  innovations  have  been 
made,  mainly  with  the  view  of  securing  the  great¬ 
est  lightness  consistent  with  the  strain  and  load. 
The  mechanical  center  of  gravity  is  a  matter  of 
which  the  carriage  draughtsman  and  builder  never 
lose  sight.  The  ideal  vehicle,  although  made  up 
of  many  pieces  of  wood  and  iron,  is  essentially  one 
solid  mechanical  structure  from  end  to  end. 

Varieties  of  Vehicles. — The  varieties  of  vehicles 
are  many,  and  styles  are  many— practically  end¬ 
less.  Among  the  leading  varieties  may  be  men¬ 
tioned  victorias,  surreys,  phaetons,  cutunders, 
rockaways,  runabouts,  buggies  and  buckboards, 
and  various  combinations  of  these  varieties  mani¬ 
fested  in  shape  and  contour,  each  possessing  some 
more  or  less  distinctive  feature  in  shape,  style  or 
trimming. 

Points  of  Difference  in  Vehicles. — The  gig  is 

perhaps  the  oldest  of  existing  types  of  vehicles. 
The  dog  cart  accommodates  four  persons,  back  to 
back,  and  has  appliances  for  shifting  the  body.  It 
was  originally  intended  for  hunting  purposes,  and 
carried  dogs;  hence  its  name.  The  sulky  is  used 
for  speedy  trotting  or  pacing  horses,  and  is  pecu¬ 
liar  to  the  United  States.  The  road  cart  is  a  mod¬ 
ification  of  the  sulky  with  conveniences  for  carry¬ 
ing  articles.  The  Hansom  cab  hangs  between  the 


wheels,  with  driver’s  seat  behind  and  above.  Tlie 
four-wheeled  covered  carriage  is  intended  to  carry 
four  inside  and  two  outside,  and  the  body  is  sus¬ 
pended  on  elliptical  springs  or  in  combination 
with  C-springs,  which  is  called  “double  suspen¬ 
sion.”  The  Landau  takes  its  name  from  the  town 
in  Austria  where  it  is  supposed  it  was  first  built. 
It  has  a  falling  top,  and  when  of  leather  is  called 
a  “leather  quarter”  Landau,  or  with  glass,  a  glass 
front. 

The  Brougham. — The  Brougham,  called  after 
Lord  Brougham,  who  first  asked  for  a  vehicle  of 
special  construction,  is  a  low-hung,  close-paneled, 
straight  glass-front  carriage  for  two  persons  inside 
and  a  paneled  seat  for  coachman  in  front.  When 
the  body  is  made  for  more  than  two  inside,  it  is 
called  an  extension  front. 

The  Eockaway. — The  Eockaway  is  after  the 
Brougham  style,  with  sides  either  curtained  or 
paneled,  the  roof  extending  over  the  driver’s  seat, 
which  is  on  the  same  level  as  the  inside  seats.  It 
is  made  to  carry  four  or  six  persons,  and  the  body 
is  hung  on  two,  four  or  six  elliptical  springs.  It 
is  a  light  carriage,  and  derives  its  name  from 
Eockaway  Beach,  a  popular  resort  on  Long  Island, 
N.  Y.  It  is  sometimes  spoken  of  as  a  “carryall.” 
This  type  of  carriage  has  been  greatly  developed 
as  a  family  carriage,  and  is  spoken  of  as  a  coupe 
or  Eockaway  coach. 

The  Barouche. — The  barouche  is  of  coach  type, 
with  the  upper  half  of  the  body  cut  off,  and  is 
finished  with  a  leather  hood  or  top  over  the  back 
seat.  It  is  made  with  doors,  and  is  also  called  a 
vis-a-vis. 

The  Cabriolet. — The  cabriolet,  originally  an 
Italian  gig,  is  now  a  leather-hooded  carriage  for 
two  persons,  with  no  door  and  with  a  driver’s  seat. 

The  Victoria. — The  Victoria,  named  after  the 
late  Queen  of  England,  is  in  all  respects  similar 
to  the  cabriolet,  except  that  instead  of  a  paneled 
seat  for  the  driver  in  front,  the  body  is  provided 
with  iron  loops,  which  connect  it  with  the  front 
of  the  carriage.  On  these  loops  is  constructed  the 
driver’s  seat. 

The  Mail  Phaeton. — The  mail  phaeton  is  a 
heavy,  square,  box-body  carriage,  with  hooded  seat 
for  two  in  front  and  a  seat  behind  for  grooms. 

Stanhope  Phaeton. — A  modified  form  of  this 
phaeton  is  known  as  the  Stanhope  phaeton.  The 
spider  phaeton  is  another  modification,  and  has  a 
front  seat  supported  on  two  iron  loops,  which  con¬ 
nect  with  the  hind  carriage  and  aid  in  supporting 
the  groom’s  seat,  which  is  either  an  iron  frame  or 
paneled. 
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The  Brake. — The  brake  is  a  heavy  phaeton  for 
gentlemen’s  driving,  and  seats  from  six  to  twelve 
persons,  including  grooms.  It  derives  its  name 
from  being  originally  used  in  England  in  breaking 
colts. 

The  Buggy. — The  buggy  is  peculiar  to  this 
country  and  Canada,  and  is  a  light  vehicle  with 
one  seat  for  one  or  two  persons,  and  with  or  with¬ 
out  a  hood  or  top  or  a  falling  top.  Formerly  all 
buggies  were  hung  on  high  elliptical  springs,  but 
now  are  hung  low  on  side-bars  of  wood  attached 
at  their  ends  to  semi-elliptical  springs.  The  term 
buggy  is  of  Anglo-Indian  origin,  from  Hindi, 
which  means  bag,  pronounced  bug  (to  move),  and 
in  India  is  used  to  designate  a  kind  of  gig  with  a 
hood  to  screen  travelers  from  the  rays  of  the  sun. 

The  Buckboard. — The  buckboard,  a  variety  of 
the  buggy,  is  of  very  simple  construction,  requir¬ 
ing  for  its  construction  four  wheels,  axles,  a  king¬ 
bolt  and  woodwork.  The  name  was  suggested 
from  its  capacity  to  “buck”  successfully  against 
rocks  and  inequalities  on  the  road.  It  has  be¬ 
come  latterly  somewhat  fashionable,  with  two  or 
four  seats,  and  is  finished  in  fine  style. 

The  Surrey. — The  surrey,  or  family  buggy,  is  a 
side-bar  vehicle  made  to  accommodate  four  or 
more  persons,  and  is  made  in  a  great  variety  of 
styles.  The  body  is  suspended  as  the  buggy,  and  is 
made  in  three  general  patterns,  one  of  long  gear 
to  allow  stepping  in  and  out  between  the  front 
and  back  wheels;  another,  coupled  somewhat 
shorter,  in  which  entrance  to  the  back  seat  is  had 
by  lifting  half  of  the  front  seat  ;  and  a  third,  like 
the  second,  but  with  the  additional  convenience 
of  dropping  the  back  panel  and  so  shifting  the 
back  seat  as  to  permit  riding  back  to  back  if  de¬ 
sired. 

Shapes. — There  is  less  opportunity  for  modify¬ 
ing  shapes  of  wagons,  and  less  or  no  occasion. 
The  construction  of  wagons  has  been  practically 
revolutionized  during  the  past  twenty  years,  with 
reference  to  capacity  and  endurance. 

In  1890,  128,726  business  wagons  were  built,  of 
which  one-half  were  delivery  wagons;  3,901  auto¬ 
mobiles,  445,517  light  wagons  and  carts,  118,221 
sleighs  and  sleds. 

Branches  of  Carriage  Building.— The  industry 
has  become  specialized  to  a  high  degree,  so  that 
to-day  the  work  of  the  carriage  builder  mainly 
consists  in  purchasing  the  various  parts  or  “ac¬ 
cessories,”  as  they  are  termed,  ready  made,  and 
skillfully  putting  them  together  and  applying 
appropriate  trimming,  and  then  painting  the  com¬ 
pleted  vehicle.  Among  the  important  branches 


are  the  building  of  bodies  “in  the  white,”  the 
manufacture  of  wheels,  which  is  again  subdivided 
into  industries  which  supply  parts  of  wheels;  gear 
making,  pole  and  shaft  making,  “fifth”  wheel 
making,  hanger  and  shackle  making,  spring  mak¬ 
ing,  axle  making,  tire  making  and  many  lesser 
branches. 

Tire-Setting  Invention. — An  epochal  invention 
in  the  vehicle  industry,  and  perhaps  second  in 
importance  to  the  Collinge  axle,  is  the  tire  setter, 
the  invention  of  James  B.  West,  of  Rochester, 
N.  Y.  This  remarkable  invention  is  practically  a 
circular  iron  press,  large  enough  to  receive  the 
wheel  to  be  tired,  and  actuated  by  steam  or  water¬ 
power,  the  smaller  sizes  being  operated  by  hand. 
The  wheel  to  be  tired  is  placed  in  the  circular 
receptacle,  and  by  means  of  mechanical  adaptation 
the  circumference  is  pressed  inward  until  the  tire 
and  the  felloes  become  compact  end  to  end  and 
the  spokes  are  pressed  at  each  end  to  the  farthest 
limits  permitted  by  the  felloes  and  hub.  The  sub¬ 
stance  of  the  metal  tire  is  compressed  similarly 
until  the  maximum  adhesion  is  obtained  between 
thq  iron  or  steel  and  the  wood  which  it  envelops, 
thus  making  an  exceedingly  compact  wheel,  free 
from  vibratory  action  in  any  part.  This  work  is 
speedily  done,  requiring  from  one  to  two  minutes 
or  less  for  each  wheel.  The  action  of  the  “setter” 
is  under  absolute  control  of  the  operator.  The 
economic  advantages  of  this  machine  have  ren¬ 
dered  it  indispensable  in  any  carriage  or  wagon 
shop  where  considerable  work  is  done. 

Conspicuous  Features  of  American  Vehicles. — 
The  characteristic  feature  of  American  vehicle 
construction  is  its  lightness.  The  least  amount  of 
material  is  used  that  will  safely  carry  the  calcu¬ 
lated  load — consistent,  of  course,  with  durability. 
In  this  respect  American  vehicle  work  has  become 
the  admiration  of  the  carriage  builders  and  users 
throughout  the  world.  Builders  have  the  advan¬ 
tage  of  iron  and  steel  of  rare  purity  and  strength, 
though  much  Swedish  iron  is  employed1  The 
quality  of  most  timber  used  favors  the  minimizing 
of  that  material. 

Rubber-Tire  Era. — Another  epochal  event  in 
the  development  of  the  vehicle  industry  is  the  use 
of  rubber  tires,  which  are  either  solid  or  “pneu¬ 
matic.”  The  commercial  introduction  of  this  tire 
is  attributed  to  Dunlop,  and  this  tire,  improved 
and  modified  in  many  ways  by  numerous  invent¬ 
ors,  is  now  in  quite  general  use,  the  majority  of 
carriages  being  equipped  in  this  manner. 

Ball  Bearings. — One  important  feature  deserv¬ 
ing  of  attention  is  the  use  of  ball  bearings  in 
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vehicles.  This  well-known  and  exceedingly  useful 
and  comfortable  device  is  now  very  largely  used  to 
lessen  wear,  tear  and  friction,  and  to  increase  the 
comfort  of  riders. 

Good  Roads. — An  influence  for  good  in  this  im¬ 
portant  industry  has  been  the  extension  of  “good 
roads”  and  the  use  of  asphaltum  in  street  con¬ 
struction.  The  inducement  to  use  a  horse-drawn 
vehicle  has  been  greatly  strengthened  in  recent 
years  by  the  extended  and  inviting  opportunities 
afforded  by  good  roads  in  towns,  cities  and  coun¬ 
try.  The  industry  has  been  subjected  to  frequent 
expansions  and  depressions,  but  since  the  remark¬ 
able  expansion  of  the  railway  system  the  demand 
for  vehicles,  especially  the  lighter  grades,  has 
reached  extraordinary  proportions,  and  which  pre¬ 
sent  many  features  of  permanency. 

Production. — The  number  of  family  and  pleas¬ 
ure  carriages  increased  from  841,305  in  1890  to 
907,482  in  1900,  valued  in  the  latter  year  at  $51,- 
147,630;  public  conveyances  decreased  in  that 
decade  from  3,200  to  2,316;  sleighs  and  sleds  in¬ 
creased  from  87,161  to  118,222.  In  1900  there 
were  29,302  two-wheeled  carriages  made,  20,402 
carts,  1,804  dog  carts,  1,536  pony  carts,  1,492  sul¬ 
kies,  513,565  buggies,  25,207  phaetons,  29,945 
driving  wagons,  116,682  road  wagons,  22,747  run¬ 
abouts,  6,735  Stanhopes,  1,466  traps,  1,725  furni¬ 
ture  vans,  7,417  drays  and  trucks,  4,898  dump 
wagons,  3,155  coal  wagons,  797  hearses,  11,788 
trade  wagons  and  1,108  ambulances. 


Comparative  Summary  of  the  Carriage  and  Wagon  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested  . . 

8,841 

$37,973,493 

45.394 

$18,988,615 

$64,951,617 

8,614 

$104,210,257 

64,259 

$32,665,301 

$114,551,907 

7,632 

$118,187,838 

62,540 

$29,814,911 

*121,537,276 

Wage-earners . . . 

Wages  paid . 

Value  of  products. . . . .  ..  . 

Cash  Register,  The  Evolution  of  the. 

The  Cash-Register  Idea. — The  cash  register  was 
born  on  board  a  ship  that  plowed  her  way  across 
the  Atlantic  on  a  voyage  to  England.  Among 
her  passengers  was  a  man  who  had  wrought  him¬ 
self  up  to  the  highest  pitch  of  nervousness  and 
misery  by  dwelling  on  what  might  happen  to  his 
business  while  he  was  on  the  ocean.  He  had  left 
behind  him  at  Dayton,  Ohio,  a  store  that  was  ab¬ 
solutely  without  safeguards  against  dishonesty, 
and  he  trembled  to  think  of  the  possibilities  af¬ 
forded  by  his  unprotected  till.  There  was  an  in¬ 


strument  in  the  engine-room  of  the  vessel  that 
recorded  each  revolution  of  the  propeller,  and 
Mr.  James  Ritty  (for  such  was  the  name  of  the 
inventor  of  the  cash  register)  watched  it  fre¬ 
quently  as  it  cast  up  the  figures.  His  brain  was 
made  fertile  by  anxiety,  and  he  suddenly  con¬ 
ceived  the  idea  that  the  uneasiness  which  de¬ 
stroyed  so  many  business  men’s  comfort  might  be 
dispelled  by  some  machine  that  would  record  the- 
sales  made  in  their  shops.  The  more  he  thought 
of  this  the  more  the  idea  grew  upon  him;  and  be¬ 
fore  he  had  reached  England  he  committed  his 
opinions  to  paper. 

The  First  Start. — In  his  frame  of  mind  it  was 
impossible  for  him  to  derive  either  rest  or  recrea¬ 
tion  from  his  trip,  and  when  the  ship  arrived  at 
her  destination  he  at  once  returned  home. 

The  First  Patent. — A  crude  affair  was  put  to¬ 
gether,  patented  and  introduced  in  1879.  The  ma¬ 
chine  which  resulted  from  these  labors  resembled 
a  clock  with  a  dial  having  two  brass  hands,  one 
for  dollars  and  the  other  for  cents,  with  a  key¬ 
board  along  the  front.  When  a  sale  was  made  the 
clerk  would  press  down  the  key  representing  the 
amount  of  the  same,  and  the  hands  would  fly 
round  to  indicate  the  transaction.  Mr.  Ritty 
tried  to  make  this  register  a  total  adding  one; 
that  is,  a  machine  that  would  show  the  total 
amount  of  the  sales  made.  However,  he  never 
succeeded  in  accomplishing  this;  while  it  would 
add,  it  would  not  add  correctly. 

Birth  of  the  Cash  Register.  —  This  first  cash 
register  was  fashioned  in  an  old  shed  in  the  heart 
of  Dayton,  Ohio.  The  principal  machine  used  in 
the  manufacture  of  the  new  instrument  was  an 
antiquated  lathe,  the  workers  consisting  of  a  man 
and  a  boy.  What  an  immeasurable  distance  there 
is  between  this  tatterdemalion  edifice  and  the  in¬ 
dustrial  palaces  that  form  the  home  of  the  regis¬ 
ter  to-day!  How  different  is  this  poor  equipment 
and  slender  staff  from  the  great  array  of  men  and 
machinery  that  are  fast  transforming  the  busi¬ 
ness  systems  of  the  world! 

The  First  Factory. — The  early  attempts  to  in¬ 
troduce  this  valuable  device  resulted  in  a  number 
of  failures  for  various  causes  not  connected  with 
its  merits.  It  was  not  until  1882,  when  two  ob¬ 
scure  country  merchants  in  Ohio  took  hold  of  the 
enterprise  at  Dayton,  Ohio,  and  brought  order 
out  of  confusion  and  success  out  of  failure.  Within 
two  years — viz.,  1884 — a  factory  force  of  fifty  men 
were  kept  busy  filling  orders. 

What  the  Cash  Register  Does. — It  protects  re¬ 
ceipts  and  expenditures;  protects  careful  assist- 
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ants  and  detects  careless  ones;  enables  the  pro¬ 
prietor  to  balance  his  cash  in  from  one  to  five 
minutes;  tells  him  how  much  and  what  kind  of 
business  each  assistant  does;  induces  customers 
to  buy  for  cash;  prevents  children  and  servants 
from  saying  assistants  overcharged  them;  pleases 
customers  and  retains  their  trade;  saves  book¬ 
keeping;  very  little  is  required  and  that  is  so  easy 
that  it  can  be  done  in  a  few  minutes;  tells  which 
department  is  making  or  losing  money;  furnishes 
customers  with  a  printed  receipt  for  their  pur¬ 
chases;  keeps  a  record  of  the  number  of  customers 
daily,  showing  whether  they  are  increasing  or  de¬ 
creasing;  relieves  the  proprietor  of  many  annoying 
details,  so  that  he  has  time  for  important  matters; 
enables  each  assistant  to  wait  on  a  great  number 
of  customers;  prevents  disputes  between  cus¬ 
tomers  and  assistants  by  showing  a  record  of 
•every  transaction;  advertises  the  shopkeeper’s 
business  at  little  expense;  prevents  favoritism  to 
customers  and  prevents  price-cutting. 

Patents  Secured. — The  best-known  cash  register 
is  the  product  of  over  eight  hundred  patents,  con¬ 
taining  18,500  claims,  and  in  its  production  5,434 
employes  are  engaged.  Over  five  hundred  styles 
of  cash  registers  are  in  use  and  five  invention 
departments  are  conducted,  employing  forty-six 
successful  inventors. 

Statistics. — The  manufacture  of  this  wonderful 
device  has  led  to  the  production  of  much  specially 
devised  and  most  delicate  machinery  and  devices. 
The  largest  factory  in  the  United  States  is  now 
turning  out  230  registers  a  day  and  has  sold  326,- 
000  machines.  There  are  branch  factories  in  Eu¬ 
rope  and  Canada  and  agencies  all  over  the  world, 
absorbing  the  services  of  over  one  thousand  men. 

Influence  of  the  Register.  —  The  cash  register 
has  revolutionized  methods  of  handling  retail 
trade  in  many  channels.  That  it  has  found  its 
way  into  all  civilized  countries  is  not  to  be  won¬ 
dered  at.  The  leading  manufacturing  company, 
the  National  Cash  Register  Company,  of  Dayton, 
Ohio,  manufactures  three  hundred  and  fifty  varie¬ 
ties  of  its  different  principal  registers  adapted  to 
every  possible  demand.  The  getting  out  of  each 
new  machine  requires  a  new  set  of  tools.  New 
cash  registers  will  have  to  steer  their  way  through 
these  several  hundred  separate  and  distinct  pat¬ 
ents  in  the  United  States,  and  one  hundred  in 
Europe  containing  fifteen  thousand  separate 
claims.  As  an  automatically  acting  machine,  it 
probably  stands  at  the  head.  The  climax  of 
achievement  is  a  machine  which  gives  the  name 
of  the  clerk  who  makes  a  mistake,  who  takes 


counterfeit  coin,  singles  out  each  clerk  who  takes 
part.  In  it  each  clerk  is  compelled  to  print  his 
initial  letter.  This  wonderful  machine  has  sim¬ 
plified  the  business  of  recording  sales  and  ac¬ 
counts  and  stands  preeminent  as  an  achievement 
of  ingenuity. 


Summary  of  the  Cash  Register  Industry. 


1890 

1900 

KlpphpT  nf  . 

5 

13 

Capital  invested . 

$292,150 

$5,137,965 

Wage-workers . . . 

697 

2,015 

Wages  paid . . . . . . 

$396,282 

$1,281,500 

$1,223,966 

Value  of  products . 

$5,594,500 

Cement  Manufacture. 

Nature  of  Cement. — Cement  in  its  broad  defini¬ 
tion  is  any  substance  which  makes  bodies  adhere 
to  each  other,  but  in  its  commercial  sense  is  a  cal¬ 
cined  limestone  or  a  calcined  mixture  of  clay  and 
lime  for  mixing  mortar  which  will  harden  under 
water.  It  is  this  feature  which  makes  it  so  highly 
valuable  in  engineering  and  large  building  opera¬ 
tions,  where  very  strong  foundations  are  neces¬ 
sary  and  where  endurance  is  the  chief  element  in 
construction.  Several  clays  are  used  for  the  man¬ 
ufacture  of  cement,  found  in  scattered  localities 
and  of  varying  degrees  of  value  for  commercial 
purposes.  One  of  the  largest  and  most  valuable 
deposits  is  found  in  Eastern  Pennsylvania,  and 
it  has  given  rise  to  a  large  and  growing  industry, 
the  products  of  which  find  ready  market  through¬ 
out  the  United  States. 

Composition  of  Cements. — The  compositions  of 
cements  vary,  and  their  manufacture  has  given 
rise  to  much  interesting  investigation,  experiment 
and  study  among  manufacturers  and  cement  ex¬ 
perts,  including  civil  engineers  and  others  inter¬ 
ested  in  their  use  in  important  building  and  con¬ 
struction  operations  wherein  stone  is  the  princi¬ 
pal  material  used.  Discussions  on  cement  in 
scientific  circles  have  filled  volumes  with  tech¬ 
nical  details  as  to  manufacturing  methods  and 
processes.  The  extraordinary  development  of  the 
industries,  the  expansion  of  railroad  building,  the 
building  of  bridges,  the  need  of  strong  and  per¬ 
manent  foundations  of  stone,  the  building  of 
wharves  and  docks  requiring  deep  and  permanent 
foundations,  all  unite  to  create  an  enormous  de¬ 
mand  for  cement  of  the  highest  possible  adhesive 
qualities  under  all  conditions  of  use.  The  indus¬ 
try  as  it  now  exists  is  permanently  established. 
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and  the  markets  are  being  supplied  with  qualities 
of  cement  of  high  value;  in  fact,  it  would  appear 
as  though  the  science  of  chemistry  and  the  skill  of 
the  mechanic  have  done  their  best  to  produce  a 
cement  that  would  serve  to  sustain  structures  of 
most  ponderous  proportions  for  all  time. 

Varieties  of  Cements. — Cements  are  of  great 
variety,  and  the  formulas  for  their  production  are 
almost  without  limit,  especially  as  to  use  in  the 
minor  requirements  in  the  arts  and  lesser  indus¬ 
tries  and  for  the  household.  There  are  acid-proof 
cements,  cements  proof  against  boiling  acids, 
cements  for  casks  and  cisterns,  cements  for  unit¬ 
ing  wood  to  wood,  stone  to  wood,  stone  to  iron 
and  various  other  materials.  There  are  cements 
for  leather  belting,  cements  for  joints,  bottle 
cements,  cements  for  building  stone,  for  joining 
wood  to  leather,  various  chemical  cements,  cement 
known  as  Chinese  glue,  cloth  cements,  marble  and 
crockery  cements,  English  Roman  cements,  fire¬ 
proofs  and  floor  cements,  French  cements- of  vari¬ 
ous  kinds,  various  glass  cements,  glue  cements, 
Jennin’s  .cement,  Japanese  cements,  jewelers5 
cements,  London  cements,  cements  for  iron  and 
stone,  and  many  others  too  numerous  to  mention. 

Portland  Cement. — Portland  cement  derives  its 
name  from  its  supposed  resemblance  to  Portland 
stone  when  used  as  a  stucco  on  walls.  The  mate¬ 
rials  used  in  its  manufacture  are  chalk,  river  mud 
and  clays  of  certain  characteristics,  and  oxide  of 
iron  used  in  varying  proportions.  A  proportion 
frequently  used  is  65  to  85  per  cent,  of  limestone 
and  20  to  35  per  cent,  of  clay  and  iron  oxide;  be¬ 
fore  being  used,  the  cement  is  better  if  kept  for  a 
time  in  a  dry  place.  It  hardens  rapidly  when 
stirred  with  water,  and  possesses  great  cohesive 
power,  which  is  diminished  by  the  admixture  of 
sand.  When  used  as  a  stucco  it  can  be  mixed 
with  3  to  4  parts  of  sand  to  1  of  cement. 

Rice  and  Other  Cements. — Rice  cement  is  made 
by  mixing  rice  flour  with  cold  water  and  gently 
boiling.  Roman  cement  is  made  of  ordinary  clay 
and  lime  which  is  recalcined;  the  proportions  are 
3  of  clay,  2  of  lime.  Roof  cements  are  sometimes 
made  of  common  pitch  and  guttapercha,  2  parts 
to  1.  Artificial  cements  are  made  for  sidewalks, 
which  have  the  durability  of  stone.  For  this  pur¬ 
pose  Portland  cement  with  sand  is  used,  with 
stone  chips,  gravel  and  larger  stone.  Stone¬ 
masons5  cement  is  sometimes  made  of  river  sand, 
litharge,  quicklime  and  linseed  oil  in  specific  pro¬ 
portions.  Cements  for  tiled  roofs  are  made  with 
dry  sand,  whiting  and  litharge.  There  are  vari¬ 
ous  kinds  of  zinc  cements  which  are  very  useful 
for  many  purposes. 


The  minor  uses  of  cement  are  almost  innumer¬ 
able.  One  of  the  strongest  cements  easily  made 
is  by  using  equal  quantities  of  gutta-percha  and 
shellac  melted  together  and  well  stirred.  A  good 
acid-proof  cement  is  made  by  mixing  a  concen¬ 
trated  solution  of  silicate  of  soda  with  powdered 
glass  to  form  a  paste,  or  a  mixture  of  China  clay 
and  boiled  linseed  oil  in  proportions  needed,  or 
quicklime  and  linseed  oil  stiffly  mixed  together,, 
which  will  resist  both  heat  and  acids.  A  brick- 
dust  cement  is  made  by  melting  resin  and  stirring 
in  brick-dust  finely  ground  and  sifted  into  a  putty 
which  runs  easily  while  hot.  A  cement  to  stop 
cracks  in  glass  vessels  to  resist  moisture  and  heat 
is  made  by  dissolving  caseine  in  a  cold  saturated 
solution  of  borax.  A  fireproof  cement  is  made  of 
iron  filings  140  parts,  hydraulic  lime  20,  quartz 
sand  25,  sal-ammoniac  3  parts,  formed  into  a  paste 
wfith  vinegar.  A  good  cement  for  cellar  bottoms 
is  made  by  using  5  parts  clean,  coarse  sand  to  1 
part  of  cement.  A  concrete  for  foundations  is 
made  of  5  parts  gravel  and  sand  to  1  part  fresh- 
burned  limestone  ground  to  powder  without  slack¬ 
ing,  well  turned  and  shoveled  together  with  suffi¬ 
cient  water  to  slack  the  lime  into  a  state  of  very 
thick  mortar.  Glue  is  a  very  valuable  ingredient 
in  many  cements,  as  well  as  glass  and  isinglass.  A 
good  cement  for  leather  driving-belts  is  made  of 
10  parts  bisulphide  of  carbon  and  1  part  oil  of 
turpentine  dissolved  in  gutta-percha  to  form  a 
paste.  Jannins5  cement  is  a  mixture  of  yellow 
oxide  of  lead  with  glycerine.  A  cement  to  attach 
the  brass  piece  to  petroleum  lamps  is  made  by 
boiling  3  parts  resin  with  1  part  of  caustic  soda 
in  5  parts  of  water.  To  fasten  paper  to  stone,, 
melt  together  equal  parts  of  asphalt  and  gutta¬ 
percha,  and  use  hot  putty  made  of  a  mixture  of 
fine  whiting  with  linseed  oil  or  linseed  oil  var¬ 
nish.  A  good  cement  for  roofs  is  made  of  2  parts- 
by  weight  of  common  pitch  and  1  part  gutta-per¬ 
cha.  A  good  steam-boiler  cement  is  made  of  2 
parts  of  finely  powdered  litharge  with  1  part  of 
very  fine  sand  and  1  part  of  quicklime  which  has 
been  slacked  simultaneously  by  exposure  to  the 
air. 


Charcoal  Making. 

Nature  of  Charcoal. — For  many  purposes  a  very 
concentrated  form  of  fuel  is  absolutely  necessary. 
All  materials  used  for  fuel  contain  a  number  of 
impurities  or  substances  which  do  not  contribute 
to  heat.  Coal  itself  contains  ash  in  varying  pro¬ 
portions,  which  does  not  contribute  to  heat,  but 
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detracts  from  it.  The  same  is  true  of  wood  and 
any  and  all  materials  used  to  generate  heat.  Tho 
carbon  contained  in  the  materials  used,  uniting 
with  oxygen,  produces  heat.  The  more  carbon, 
the  greater  the  heat.  The  purpose  of  submitting 
wood  and  coal  to  certain  preliminary  processes  is 
fundamentally  to  drive  off  those  elements  which 
detract  from  the  heating  power  of  the  contained 
carbon.  In  other  words,  the  objective  point  is  to 
reduce  the  carbon  into  a  condition  available  for 
ready  and  unobstructed  use.  For  this  purpose 
charcoal  is  made,  and  in  the  process  of  preparation 
water,  ash  and  other  elements  of  an  opposing  na¬ 
ture  are  driven  off  through  the  process  of  slow 
combustion,  under  conditions  which  exclude  the 
interference  of  the  air,  through  which,  if  per¬ 
mitted  to  enter,  the  oxygen  in  the  air  would  de¬ 
stroy  or  consume  the  material  which  it  is  sought 
to  conserve  for  its  carbon  for  heating  purposes. 

Process  of  Making. — The  processes  for  convert¬ 
ing  wood  into  charcoal  have  always  been  and  still 
are  of  the  simplest  character,  involving  very  little 
skill  or  labor.  Different  woods  possess  different 
values  for  charcoal  purposes,  just  as  coal,  though 
as  to  coal  there  are  only  certain  varieties  which 
are  available  for  coking  purposes,  and  are  known 
as  coking  coal.  The  processes  as  applied  to  wood 
practically  mean  the  coking  of  wood.  The  wood 
is  prepared  in  convenient  shape,  and  so  arranged 
as  to  exclude  the  access  of  air,  in  order  that  the 
process  of  separation  of  the  materials  contained 
in  the  wood  may  be  conducted  slowly  and  in  ac¬ 
cordance  with  the  chemical  laws  which  hold  the 
materials  together.  The  wood  is  put  to  sleep,  as 
it  were,  while  the  foreign  elements  are  enticed 
away,  and  it  is  then  awakened  and  finds  itself 
possessing  its  former  essential  attributes  as  to 
heating  qualities. 

limited  Production. — The  production  of  char¬ 
coal  is  restricted  to  moderate  limits,  owing  to  the 
abundance  and  cheapness  of  coal  and  its  greater 
commercial  value. 

How  Made. — In  the  preparation  of  charcoal, 
billets  of  wood  are  built  in  a  heap  and  covered 
with  earth  or  sand.  The  heap  is  fired  at  open¬ 
ings  left  near  the  bottom  of  the  pile,  and  the  gases 
escape  at  the  top.  For  making  fine  charcoal,  such 
as  that  of  willow,  which  is  used  in  the  manu¬ 
facture  of  gunpowder,  the  wood  is  burned  in  iron 
cylinders,  or  rather  retorts,  in  which  a  process  of 
destructive  distillation  removes  the  volatile  hydro¬ 
carbons  and  other  undesirable  elements. 

How  Used. — Charcoal  is  used  in  the  arts  as  a 
fuel,  a  polishing  powder,  a  defecator  and  a  decol- 


orizer  of  solutions  and  water  and  an  absorbent  of 
gases  and  aqueous  vapors,  a  non-conducting  pack¬ 
ing  in  ice-houses,  safes  and  refrigerators,  and  is 
an  ingredient  in  gunpowder  and  fireworks;  it  is 
also  used  in  the  galvanic  battery  and  in  the  gen¬ 
eration  of  electric  light. 


Comparative  Summary  oj  the  Charcoal  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested. . . 

175 

8457,484 

1,401 

8890,697 

8975,540 

183 

8811,225 

1,786 

8431,381 

81,133,638 

Wage-earners . 

Wages  paid . . 

Value  of  products . 

Chemical  Fire  Extinguishers, 

Recognition.  —  Chemical  fire  -  extinguishers, 
while  of  admitted  merit,  are  not  meeting  with 
that  general  recognition  their  efficiency  deserves. 
In  the  commercial  sense  they  are  passing  through 
an  experimental  stage,  but  their  constant  demon¬ 
strations  of  high  efficiency  in  subduing  conflagra¬ 
tions  are  drawing  more  attention  to  them.  In 
1880  there  were  three  establishments  engaged  in 
their  manufacture,  employing  119  workmen  and 
producing  engines  worth  $204,693;  while  the 
number  of  establishments  building  them  in  1890 
increased  to  9,  the  output  declined.  In  1900,  17 
establishments  were  equipped  for  their  building, 
but  the  product  reached  only  $217,693. 


Chemicals,  Heavy,  Manufacture  of. 

Remarkable  Growth. — The  chemical  industry 
has  within  twenty-five  years  assumed  phenomenal 
proportions.  Perhaps  none  other  has  attracted 
as  much  technical  skill  in  which  the  principles  and 
laws  underlying  this  science  are  being  studied  and 
developed.  Chemistry  within  a  few  years  has 
been  mainly  responsible  for  the  building  up  of 
some  of  the  greatest  industries  in  the  United 
States.  Comparatively  speaking,  it  is  a  new  and 
uncultivated  field.  Vast  as  have  been  the  devel¬ 
opments  made  within  the  past  century,  greater  de¬ 
velopments  are  on  the  eve  of  accomplishment. 

Leading  Chemical  Products. — To  attempt  to 
cover  this  great  subject  within  a  limit  of  pages 
would  necessarily  be  futile.  Among  the  leading 
products  with  which  chemical  methods  have  to 
do  are  acids,  sodas,  potashes,  alums,  coal-tar 
products,  cyanides,  wood  distillation,  fertilizers, 
bleaching  materials,  electro-chemicals,  dye  stuffs. 
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tanning  materials,  paints  and  varnishes,  explo¬ 
sives,  plastics,  essential  oils,  liquefied  gases,  as 
well  as  chemicals  in  general. 

Extent  of  Industry. — There  are  1,740  establish¬ 
ments  in  the  United  States,  most  of  them  of  large 
proportions,  producing  chemicals  of  every  con¬ 
ceivable  variety,  which  our  summary  accounts  for 
in  detail.  Of  the  former,  459  are  concerned 
in  the  manufacture  of  a  general  line  of  chemicals, 
77  plants  are  producing  dye  stuffs,  70  essential 
oils,  97  explosives,  422  fertilizers,  615  paints  and 
varnishes,  etc.  These  plants  employ  46,766  work¬ 
men  and  pay  out  in  round  figures  $22,000,000  per 
annum  in  wages.  The  value  of  the  products  is 
$202,582,396. 

Sulphuric  Acid. — The  manufacture  of  sulphuric 
acid  is  one  of  the  largest  chemical  industries.  Its 
manufacture  was  first  largely  entered  upon  during 
the  third  decade  of  the  past  century.  These  plants 
were  followed  by  the  erection  of  brimstone  plants, 
pyrites  plants  and  many  others,  and  with  the  de¬ 
velopment  of  various  newly-discovered  processes 
the  production  of  chemicals  of  almost  endless 
kinds  laid  the  foundation  for  the  present  enor¬ 
mous  industry. 

Other  Acids  Manufactured. — Among  other  acids 
which  occupy  the  attention  of  chemical  manu¬ 
facturers  to  a  great  degree  are  nitric,  mixed  acids, 
muriatic,  boric,  acetic,  lactic,  citric,  tartaric,  tan¬ 
nic  and  gallic.  Soda  products  are  among  the 
most  important  of  chemical  products.  This  is 
especially  illustrated  in  the  extraordinary  increase 
during  the  past  decade,  in  which  the  output  was 
increased  from  330,000,000  pounds  in  round  fig¬ 
ures  to  1,280,000,000  pounds.  The  varieties  pro¬ 
duced  were  soda  ash,  sal  soda,  bicarbonate  of  soda 
and  caustic  soda,  the  value  of  which  increased 
from  $5,000,000  in  1890  to  $10,000,000  in  1900. 

Alums. — The  production  of  alum  increased 
almost  fivefold  from  1880  to  1900,  or  from  40,- 
000,000  pounds  to  180,000,000  pounds,  and  the 
value  increased  from  $800,000  in  round  figures  to 
$2,450,000.  The  kinds  of  alum  used  are  potash, 
ammonia,  birch,  concentrated  and  carbide.  Penn¬ 
sylvania  leads  as  a  rich  chemical  manufacturing 
State,  the  products  of  its  alum  factories  alone 
being  75  per  cent,  of  the  entire  production  of 
the  United  States. 

Coal  Tar  Products. — An  impetus  was  given  to 
tar  distilling  by  the  discovery  of  aniline  colors  by 
Perkins  in  1856.  Benzol,  which  is  the  raw  ma¬ 
terial  of  manufacture,  was  exclusively  derived 


from  coal  tar.  The  value  of  coal  tar  products,  ac¬ 
cording  to  the  census  of  1900  was  $1,421,720. 

Calcium  Carbide. — The  commercial  production 
of  calcium  carbide  began  in  the  United  States  in 
1894.  It  is  used  in  generating  acetylene  gas,  the 
reaction  taking  place  when  it  is  brought  in  con¬ 
tact  with  water  at  the  ordinary  temperature.  It 
may  be  produced  wherever  a  jet  of  water  is  avail¬ 
able,  as  the  energy  stored  in  it  is  in  a  compact 
form  and  this  energy  may  be  readily  made  avail¬ 
able  again  by  generating  the  acetylene  and  burn¬ 
ing  it.  Calcium  carbide  is  looked  upon  as  a  ma¬ 
terial  by  means  of  which  the  energy  of  the  water 
fall  which  is  now  going  to  waste  may  be  made 
useful  to  man. 

Carborundum. — Carborundum  is  now  made 
under  a  patent  granted  February  28,  1883,  and 
is  made  by  heating  a  mixture  of  34.2  per  cent,  of 
coke,  54.2  per  cent,  sand,  9.9  per  cent,  sawdust, 
and  17  per  cent,  of  common  salt  in  an  electric 
furnace. 

Carbon  Disulphide. — Carbon  disulphide  is  ex¬ 
tensively  used  as  a  solvent  and  extracting  agent. 
It  dissolves  sulphur,  phosphorus,  iodine,  rubber, 
camphor,  wax,  tar,  resin,  and  nearly  all  oils  and 
fats.  It  is  a  germicide  and  insecticide  and  is 
largely  used  by  transportation  and  storage  com¬ 
panies,  as  well  as  by  farmers,  for  exterminating 
mice,  rats,  prairie  dogs  and  gophers. 

Wood  Distillation. — The  industry  of  wood  dis¬ 
tillation  has  recently  become  a  very  important 
one.  It  produces  wood  alcohol,  acetic  acid,  ace¬ 
tate  of  lime,  pyroligneous  acid  and  charcoal. 
Eighty-nine  establishments  are  engaged  in  this 
industry,  of  which  eighty-four  produce  regularly 
wood-distilling  stuffs,  such  as  crude  alcohol,  ace¬ 
tate  of  lime  and  charcoal.  Pennsylvania  leads  in 
this  industry  with  fifty-eight  establishments  pro¬ 
ducing  two-thirds  of  the  entire  supply  of  the 
United  States. 

Chemical  Substances  Produced  by  the  Aid  of 
Electricity. — There  are  fourteen  establishments 
in  the  United  States  producing  chemical  sub¬ 
stances  by  electricity,  with  a  capitalization  of 
$9,173,060,  whose  production  in  1900  amounted 
to  $2,045,535.  Most  of  these  plants  are  located 
in  New  York.  The  Solvay  ammonium  process  is 
the  most  important  in  this  branch  of  the  industry. 

Liquid  Air. — Liquid  air  is  a  mixture  of  approxi¬ 
mately  21  per  cent,  oxygen,  78  per  cent,  nitrogen 
by  volume  with  of  1  per  cent,  of  argon,  about 
of  1  per  cent,  of  carbon  dioxide  and  variable 
quantities  of  water,  vapor  ammonia  and  other 


The  Chem/cal  /mdi/stry. 


/VO.  OF 

establish/*7? 


WAGE  EARNERS 


WAGES  PA /D 


VALUE  of  product. 


C/7£A7/C/\iL5 


4-59 


79.054- 


£9  401,452. 


£S2,  675,  730 


The  Chemical  Elements 
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"bodies.  Several  methods  are  used  to  obtain  lique¬ 
faction. 

Comparative  Summary  of  the  Chemical  Industry,  General  line. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

595 

828,983,458 

9,724 

$4,222,663 

$38,644,458 

563 

$55,032,452 

15,038 

$7,308,411 

$59,352,548 

459 

$89,091,430 

19,054 

$9,401,467 

$62,676,730 

Number  of  workers  . 

Wages  paid . 

Value  of  products..,..- . 

Cigar  Box  Industry. 

Extent  of  Industry. — It  costs  over  $6,000,000 
annually  at  present  to  supply  the  cigar-making 
industry  with  boxes.  Their  manufacture  consti¬ 
tutes  an  important  industry  in  which  sycamore 
is  largely  used  as  being  the  cheapest*  and  most 
serviceable  wood  available  for  this  particular  pur¬ 
pose.  Mills  manufacturing  cigar  boxes  have  spe¬ 
cially  designed  machinery  for  this  purpose.  The 
wood  is  cut  just  sufficiently  thick  to  answer  the 
intended  purpose  and  paper  binding  is  frequently 
added  to  give  the  box  sufficient  strength  for  trans¬ 
portation  and  handling. 

Statistics. — While  the  consumption  of  cigars  is 
steadily  increasing  the  use  of  cigars  in  boxes  has 
of  of  late  been  declining  somewhat,  owing  to 
changing  trade  conditions  and  sharp  competition 
among  manufacturers,  as  a  comparison  of  the  fol¬ 
lowing  figures  show: 


Comparative  Summary  of  the  Cigar  Box  Industry. 


1880 

1890 

1900 

Number  of  establishments. .  . 
Capital  invested . 

221 

$1,023,777 

2,365 

$748,657 

$2,903,485 

291 

$3,374,451 

5,125 

81,802,666 

$7,091,948 

315 

$3,288,272 

4,609 

$1,439,599 

85,856,915 

Wage-workers . . . 

Wages  paid . . 

Value  of  products . 

Clay  Products. 

Clay. — There  is  probably  no  kind  of  clay  prod¬ 
ucts,  from  the  commonest  brick  to  the  finest  art 
china,  that  is  not  produced  or  found  in  the 
United  States.  In  the  manufacture  of  clay  a 
vast  industry  has  been  built  up  for  the  produc¬ 
tion  of  the  various  products  called  for  by  the  mul¬ 
tiplying  requirements  of  modern  life. 

Clay  Products.  —  Among  the  products  into 
wdiich  clay  is  converted  may  be  enumerated  as 
follows:  Brick,  tile  and  terra-cotta,  including 


common  brick,  pressed  brick,  fancy  colored  front 
brick,  vitrified  brick  and  blocks,  electrical  con¬ 
duits,  sewer-pipe,  drainage,  Hue  linings,  stove  lin¬ 
ings,  furnace  fittings,  gas  retorts,  glass  melting 
pots,  fire  brick,  roofing,  fioor  and  encaustic  tile, 
hollow  brick,  chimney  tops,  architectural  terra¬ 
cotta,  and  a  variety  of  higher  grades  for  house¬ 
hold  purposes. 

Pottery  Products. — The  ordinary  pottery  prod¬ 
ucts  are  stoneware,  yellow  and  Rockingham  ware, 
cream-colored  ware,  white  granite  ware,  semi- 
vitreous  porcelain  ware,  chinaware,  art  pottery 
and  some  other  products.  The  increased  output 
is  largely  due  to  the  use  of  labor-saving  machin¬ 
ery. 

Composition. — Clay  is  composed  of  hydrous  sili¬ 
cate  of  aluminum  usually  with  a  mechanical  ad¬ 
mixture  of  sand,  iron  oxides  and  other  substances. 
Clay  has  been  divided  by  some  writers  into  thir¬ 
teen  varieties,  as  follows:  Slate  clay,  adhesive 
slate,  polishing  slate,  lithomarge,  fuller’s  earth, 
tripoli,  bole,  lemnian  earth,  cimolite,  mountain 
meal,  black  chalk,  pipe  clay  and  potters’  clay. 
The  color  of  clay  depends  upon  the  iron  it  con¬ 
tains.  Fire  clay  is  refractory,  according  to  the 
greater  percentage  of  alumina  it  contains  in  pro¬ 
portion  to  alkalies.  Clay  possesses  the  property 
of  absorbing  ammonia  and  organic  matter  from 
liquid  sewage. 

Pottery  History. — Pottery  has  been  known  from 
the  most  ancient  times,  and  like  many  other  arts, 
it  originated  with  the  Chinese,  who  are  seldom 
given  proper  credit  for  the  many  arts  which  they 
originated  and  developed  to  as  probably  as  high  a 
state  of  perfection  as  exists  to-day.  The  art  was 
carried  from  China  to  India,  and  thence  success¬ 
ively  to  Arabia,  Spain,  Italy  and  Holland.  The 
earthenware  of  the  Greeks  and  Romans  was  un¬ 
glazed,  but  they  covered  their  pottery  with  wax, 
tallow  and  bitumin,  and  other  material  which  we 
know  little  of,  to  render  it  impervious  to  water, 
wine,  etc.  The  Romans  used  molds  for  ornament¬ 
ing  clay  vessels  and  for  making  figures  of  idols  or 
limbs,  plants,  etc.,  for  votive  offerings.  The  pot¬ 
teries  of  London  were  started  by  Holland  potters 
in  1640. 

Tile. — Tiles,  both  flat  and  curved,  were  in  great 
demand  in  Roman  architecture.  Roofs  were  cov¬ 
ered  with  the  flat  and  curved  tiles  alternating. 
Tiles  2  feet  square,  with  a  foot  at  each  angle, 
were  used  so  that  an  air  space  between  them  and 
the  wall  would  prevent  the  absorption  of  water. 
Roofing  tiles  are  of  two  sorts — plain  and  pantiles 
— the  former  flat,  f-inch  thick,  1(I|  inches  long 
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and  6£  inches  wide.  They  are  hung  upon  lath  by 
two  oaken  pins;  pantiles  were  first  used  in  Flan¬ 
ders.  Crown,  ridge,  hip  and  valley  tiles  are  semi- 
cylindrical  or  segments  of  cylinders.  Siding  tiles 
are  used  as  a  substitute  in  some  cases  for  weather 
boarding.  They  are  sometimes  called  “mathe¬ 
matical"  tiles,  and  are  variously  formed,  having 
curved  or  crenated  edges  and  variously  orna¬ 
mented,  either  raised  or  encaustic. 

Dutch  Tiles. — Dutch  tiles  for  chimneys  are 
made  of  whitish  earth,  glazed  and  painted  with 
various  figures.  Drain  tiles  are  usually  made  in 
the  form  of  an  arch  and  laid  upon  flat  tiles  called 
soles.  Paving  tiles  are  usually  square  and  thicker 
than  those  used  for  roofing.  Galvanized  iron  tiles 
nre  used  in  France  and  are  shaped  like  pantiles, 
so  that  each  laps  upon  its  neighbor  in  the  course, 
and  each  course  laps  upon  the  one  beneath  it. 

Terra-Cotta. — Terra-cotta  is  a  compound  of 
pure  clay,  fine  grained,  color  of  sand  or  calcined 
flints  and  pulverized,  molded,  and  dried  in  the 
air  and  baked  in  a  kiln.  It  is  especially  used 
for  architectural  decorations,  figures,  vases,  etc. 
Terra-cotta  articles  are  found  in  ancient  Mexican 
sites  and  indicate  very  early  historic  origin,  and 
probably  prehistoric  origin. 

China. — China  is  so  called  because  of  its  having 
been  made  first  in  China,  where  it  was  made 
before  the  Christian  era.  No  account  of  its 
manufacture  has  been  brought  down  to  modern 
times,  but  the  processes  for  its  production  were 
certainly  developed  to  a  very  high  degree  of  per¬ 
fection.  The  fine  variety  of  pottery  now  known  as 
porcelain  is  of  Portuguese  origin. 

Improvements  in  Pottery.  —  Remarkable  im¬ 
provements  have  been  made  in  pottery  manufac¬ 
ture,  which  are  most  observable  at  the  great  man¬ 
ufacturing  centers,  Trenton,  N.  J.,  and  Liverpool, 
Ohio.  The  better  grades  of  work  now  produced 
are  equal  to  the  best  in  the  world,  although  the 
bulk  of  production  is  made  up  of  those  lines  most 
called  for  by  domestic  needs. 

The  processes  of  applying  heat  in  such  a  man¬ 
ner  as  to  convert  suitable  raw  material  into  form 
for  use  have  been  much  improved  by  numerous 
inventions,  in  which  the  fundamental  require¬ 
ments  are  practically  the  same. 

Porcelain  stands  between  glass  and  pottery, 
being  formed  of  two  substances,  fusible  and  in¬ 
fusible,  the  latter  enabling  it  to  withstand  the  heat 
necessary  to  vitrify  the  former,  and  producing  a 
semi-translucency.  The  infusible  material  is  alu¬ 
mina,  called  kaolin;  the  fusible  substance  is  feld¬ 
spar — both  Chinese  terms.  There  are  two  kinds, 


hard  and  soft;  the  hard  has  more  alumina  and 
less  silex  and  lime. 

Porcelain.  Clay. — The  clays  for  porcelain  should 
contain  more  sand  and  of  greater  fineness,  which 
does  not  retain  water  with  too  much  tenacity. 
Silicious  earths  found  in  a  stony  state  abound  in 
flint;  the  purest  are  found  in  crystals,  for  which 
fixed  alkalies,  vegetable  or  mineral,  are  solvents. 
Flint  and  bone  are  first  calcined  before  using. 
The  glaze  used  consists  of  an  easily  melted  mixture 
of  certain  earths  which  when  fused  together  pro¬ 
duce  a  crystalline  or  vitreous  mass.  This,  after 
cooling,  is  very  finely  ground  and  suspended  in  a 
sufficient  quantity  of  water.  The  rough  ware  is 
dipped,  in  some  potteries,  in  this  fluid,  when  the 
glazing  material  is  deposited  uniformly  on  every 
part  of  its  surface.  After  drying,  each  article  is 
thoroughly  baked  or  fired  in  the  violent  heat  of 
the  porcelain  furnace.  It  is  usual  to  decorate  por¬ 
celain  by  painting,  for  wrhich  purpose  enamels  or 
pastes,  colored  by  metallic  oxides,  are  used,  so 
easily  of  fusion  as  to  run  in  a  heat  less  intense 
than  that  in  which  the  glazing  of  the  ware  melts. 

A  porous  fawn  is  made  of  40  parts  argellaceous 
clay,  4  of  blue  clay  and  2  flint;  jasper,  of  10  parts 
chalk,  10  blue  clay,  5  bones,  2  flint  and  1£  blue 
calx.  All  these  materials  should  be  ground  to¬ 
gether. 

Colored  Clays. — These  clays  are  used  for  paint¬ 
ing  various  articles,  as  well  as  bottles,  in  the  mo¬ 
saic  style.  A  black  clay  is  made  of  4  parts  black 
Egyptian  clay,  1  part  white  clay  and  1  part  blue 
clay.  A  blue  clay  is  made  of  30  parts  white  clay 
and  1  part  calx;  green,  of  12  parts  white  clay,  1 
nickel,  £  blue  clay. 

Enamels  and  Fluxes. — Enamels  are  thoroughly 
dried  after  being  ground,  then  mixed  with  tur¬ 
pentine  and  used  with  a  pencil;  after  this  they 
are  fused  again  and  vitrified  by  fire.  The  lusters 
will  bear  the  highest  temperature  of  enameling 
heat. 

Black  Enamel. — Copper  black  depends  upon  a 
proper  temperature  of  the  heat  being  applied;  if 
there  is  the  least  degree  of  overfiring,  the  color  is 
destroyed  and  becomes  a  dirty  green.  The  other 
blacks,  called  umber  blacks,  will  stand  any  degree 
of  heat  required  in  an  enameling  kill  or  muffle. 

Gold  Flux. — This  consists  of  11  parts  borax,  5£ 
litharge  and  1  silver  oxide.  The  materials  should 
be  ground  very  fine,  particularly  the  flint,  and 
mixed  well  together.  Gold  bronze  is  made  of  2£ 
parts  burnish  gold,  2  copper  oxide  1  quicksilver 
and  ^  gold  flux. 
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Green  Enamels. — Blue-green  is  made  of  42  parts 
xedlead,  15  flint,  12  borax  and  2f  blue  vitriol  cal¬ 
cined.  There  are  various  platinum  lusters,  purple 
enamels,  red  enamels,  carnelian  reds,  rose  colors, 
steel  luster,  white  enamels  and  various  glazes,  all 
made  by  separate  processes  developed  by  study, 
skill,  experiment  and  observation. 


Comparative  Summary  of  the  Pottery  Industry. 


1880 

1890 

1900 

N  umber  of  establishments  . . 
Capital  invested . 

752 

87,386,323 

10,221 

83,600,727 

$8,977,333 

707 

$26,127,104 

18,980 

$8,869,032 

$22,057,090 

1,000 

$65,951,885 

43,714 

$17,691,737 

$44,263,386 

W  age-earners . 

Wages  paid . 

Value  of  products . 

Clothing  Makers  and  Clothing. 

History. — It  is  within  a  comparatively  brief 
period  that  the  manufacture  of  apparel,  especially 
clothing,  has  been  entered  upon  on  a  large  scale. 
To-day  the  manufacture  of  clothing  has  become 
a  most  important  industry.  The  stimulus  was  im¬ 
parted  some  thirty  years  ago  in  the  larger  Eastern 
cities,  especially  in  New  York  City,  by  the  appli¬ 
cation  of  machinery  to  operations  theretofore  con¬ 
ducted  by  hand.  The  invention  of  the  sewing 
machine  was  the  first  decided  stimulus,  though  a 
prior  one  was  the  manufacture  of  cotton,  woolen 
and  worsted  goods  by  the  wonderful  mechanical 
appliances  and  processes  which  began  to  appear 
as  far  back  as  1830.  The  perfection  of  the  power 
loom  opened  the  way  to  the  clothing  manufac¬ 
turer. 

English  Jealousy. — For  a  long  time  the  jealousy 
of  English  manufacturers  prevented  any  practical 
knowledge  from  reaching  American  loom  makers. 
For  many  years  the  worsted  manufacturer  was 
restricted  to  goods  intended  for  women’s  wear. 
About  1860,  French  and  English  manufacturers 
began  to  apply  the  process  to  men’s  wear,  and 
soon  after  the  clothing  manufacturer  appeared.  It 
was  E.  It.  Mudge,  of  Boston,  who  offered  the  first 
home-made  worsteds  for  sale.  Light-weight  suit¬ 
ings  for  men  began  to  be  made  in  1869,  and  soon 
after  mills  sprang  into  existence.  The  use  of  wor¬ 
steds  reduced  the  output  of  woolens.  Woolen 
goods  were  first  made  in  1643  in  Massachusetts 
villages.  Spinning  jennies  came  in  1814.  Wil¬ 
liam  Crompton  introduced  the  power  loom  m 
1840. 

American  Ingenuity. — American  ingenuity  and 
enterprise  soon  overcame  all  obstacles,  and  inven¬ 
tion  followed  invention  until  all  excepting  the 


finer  grades  of  woolens  and  worsteds  were  made 
at  home.  With  such  a  foundation  it  is  not  to  be 
wondered  at  that  clothing  manufacture  soon  as¬ 
sumed  immense  proportions.  For  a  long  time 
ready-made  clothing  was  not  looked  upon  with 
favor,  but  under  the  deft  and  skillful  fingers  of 
workmen,  objections  were  overcome,  and  the 
“merchant  tailor”  gradually  found  his  control 
slipping  away.  Manufacturers  learned  how  to 
produce  clothing  to  fit  almost  any  figure  with  sufii- 
cient  exactness  to  make  their  work  salable.  With 
sewing  machines  and  “cutters”  that  cut  many 
pieces  at  once,  and  with  a  wise  division  of  labor, 
the  manufacturer  of  clothing  soon  built  up  an 
industry  of  vast  and  abiding  proportions. 

The  use  of  cutters  which  cut  with  mathemati¬ 
cal  exactness  many  thicknesses  of  cloth,  the  use 
of  hand  and  power  sewing  machines  of  specially 
adapted  construction,  the  organization  of  labor 
into  special  departments,  each  doing  a  particular 
part  of  work,  and  the  use  of  machinery  speeded 
up  to  the  limits  of  human  ability  to  do  work — all 
have  enabled  manufacturers  to  build  up  an  indus¬ 
try  the  annual  output  of  which  is  now  in  excess  of 
$400,000,000  a  year. 


The  following  Comparative  Summary  shows  the  extent  of  the  Men’s 
Clothing  Industry  for  three  decades. 


1880 

1890 

1900 

Number  of  establishments. .. 
Capital  invested . 

6,166 

$79,861,696 

160,813 

$45,940,353 

$209,548,460 

18,658 

$182,552,938 

217,270 

$87,714,814 

$378,022,816 

28,014 

$173,034,543 

191,048 

$79,434,032 

$415,256,391 

Wage-earners . 

Wages  paid. . . . 

Value  of  products . . . . 

Clothing,  Men's. 

Old-Time  Methods. — The  manufacture  of  cloth¬ 
ing  as  a  separate  industry  is  of  recent  origin,  and 
is  the  outcome  of  the  conditions  in  which  we  live. 
Formerly — and  even  now,  in  certain  parts  of  the 
world — clothing  was  made  in  the  household, 
when  all  operations  were  laboriously  and  most 
patiently  conducted,  from  the  raising  of  the 
plants  producing  the  fibre  to  the  securing  of  the 
products  from  which  the  raw  material  was  pro¬ 
cured.  These  materials  were  subjected  to  all  the 
necessary  primary  operations  and  dyed  and  fin¬ 
ished  after  a  manner  which  reflected  remarkable 
ingenuity  of  the  early  peoples.  The  old-time 
spinning-wheels  are  even  now  not  altogether  dis¬ 
carded.  History  has  shown  in  all  ages  the  crude 
devices  and  described  the  methods  employed  for 
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the  conduct  of  the  tedious  operations  which  pro¬ 
duced  clothing. 

New  Conditions. — The  dawn  of  the  industrial 
age  introduced  new  conditions  and  requirements. 
It  created  the  tailor’s  handicraft,  and  for  centu¬ 
ries  the  tailor  was  a  much-esteemed  member  of 
the  earlier  handicrafts  which  began  to  he  differ¬ 
entiated  during  the  Dark  Ages. 

Establishment  of  the  Industry. — It  was  in  the 
United  States,  and  within  fifty  years,  that  the 
manufacture  of  men’s  clothing  became  an  estab¬ 
lished  industry.  It  was  during  the  decade  of 
1860-1870  that  the  industry  received  its  greatest 
incentive,  during  which  time  the  increase  in  man¬ 
ufactured  clothing  doubled.  Fifty  years  ago  a 
multitude  of  small  shops  had  sprung  into  exis¬ 
tence,  whose  average  annual  output  was  $11,000. 
At  present  the  average  annual  output  of  a  cloth¬ 
ing  factory  is  $50,000,  the  newer  and  the  larger 
factories  greatly  exceeding  these  figures. 

Opening  for  Female  Labor. — One  feature  of  this 
industry  is  the  field  it  opened  to  female  labor. 
Fifty  years  ago,  4,800  women  were  engaged  in 
clothing  factories,  and  5,739  men. 

Substitution  of  Women  in  Factories. — There  is 
in  progress  a  gradual  substitution  of  women  for 
men,  with  a  consequent  slight  decrease  in  the 
price  of  labor.  This  is  particularly  noticeable 
during  the  past  decade,  when  the  average  number 
of  women  employed  in  factories  where  men’s  and 
women’s  clothing  were  made  was  75,621.  The 
number  of  men  employed,  in  1900,  in  both  lines, 
was  67,786. 

Growth  of  the  Industry. — One  stimulus  to  the 
growth  of  the  industry  was  found  in  the  system 
of  cutting  cloth  for  clothing,  which  was  adopted 
by  all  manufacturing  plants.  Methods  of  taking 
measurements  were  improved,  and  clothing  man¬ 
ufacturers  soon  adjusted  their  processes  to  all 
possible  requirements  of  demand.  Thus  the  use 
of  “ready-made”  clothing,  which  at  one  time 
was  regarded  by  the  community  as  an  evidence 
of  poverty  and  lack  of  good  taste  on  the  part  of 
the  user,  came  to  be  differently  regarded.  Most 
of  the  clothing  now  worn  is  “shop  made,”  and 
compares  favorably  with  the  “custom  made,”  both 
as  to  material,  style  and  satisfaction. 

Machinery. — The  employment  of  numerous 
labor-saving  devices,  including  cutting  devices 
and  the  use  of  sewing  machines  specially  con¬ 
structed  for  clothing-factory  work,  coupled  with 
the  skill  of  operators  and  supplemented  by  the 
willingness  of  householders  and  tenement  occu¬ 
pants  to  contribute  their  time  and  service  for 


moderate  recompense,  all  united  to  impart  to  the 
clothing  manufacturing  industry  an  impulse 
which  has  placed  it  among  the  more  important 
industries  of  the  United  States. 

Distribution  of  the  Industry. — The  distribution 
of  the  men’s  clothing  industry  is  interesting.  Of 
the  5,731  establishments  reported  in  1900,  266 
were  in  the  New  England  States,  3,258  in  the 
Middle  States,  three-fourths  of  which  were  in  the 
State  of  New  York;  310  in  the  Southern  States, 
1,790  in  the  Central  States,  7  in  the  Western 
States  and  100  in  the  Pacific  Coast  States. 

First  Maker  of  Ready-Made  Clothing. — George 
Opdyke,  subsequently  mayor  of  New  York,  was 
the  first  to  engage  in  the  manufacture  of  ready- 
made  clothing  on  a  large  scale  in  the  United 
States.  Soon  after,  the  wholesale  clothing 
houses  of  that  city  began  to  manufacture  bet¬ 
ter  grades  of  ready-made  clothing.  As  stated, 
elsewhere,  the  sewing  machine  created  new  con¬ 
ditions.  The  English,  Scotch  and  American  tail¬ 
ors,  who  controlled  the  industry  before  1850, 
were  followed  by  Irish,  and  next  by  German  tail¬ 
ors,  which  latter  class  introduced  the  subdivision 
of  labor. 

The  Task  System. — The  introduction  of  the 
“task  system”  was  another  epochal  event,  which 
tended  to  drive  out  the  all-round  tailor.  Instead 
of  one  tailor  making  a  coat  all  by  hand,  five  or 
more  persons,  aided  by  machines,  were  employed. 
“Team”  work  at  “task”  prices  soon  became  the 
rule.  The  “team”  consisted  of  three  men — an 
operator,  a  baster  and  a  finisher — each  with  his 
particular  part  to  do.  This,  under  bitter  compe¬ 
tition,  resulted  in  “long  hours”  and  the  “sweat¬ 
ing”  system. 

The  Contracting  System. — One  of  the  evils  of 
the  contracting  system  is  the  creation  of  the  sub¬ 
contractor,  who  does  no  work  and  employs  no 
labor,  but  sublets  to  other  contractors.  This  sys¬ 
tem  has  flourished  under  competitive  conditions, 
and  seems  to  be  the  avenue  through  which  grad¬ 
ual  progress  is  being  made  to  better  conditions. 
There  is  a  growing  sentiment,  however,  against  it 
which  in  time  may  gather  sufficient  force  to  make 
a  departure  from  it  possible. 

The  Sweating  System. — This  evil  grew  out  of 
the  fact  that  the  unskilled  labor  of  hordes  of  im¬ 
migrants  was  found  available  at  home.  This  in¬ 
dustry  has  become  a  haven  of  refuge  for  many  of 
these  people,  to  whom  even  low  wages  was  and 
is  a  welcome  escape  from  less  enviable  conditions 
in  their  European  homes.  The  objection  to  home 
work  is  that  the  work  is  done  probably  under  un¬ 
sanitary  conditions.  The  low  rate  of  wages,  it  is 
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C/oth .  Cbpong/rig  and  Refining. 
C/oth t ng  ,  Rorsse. 

C/oth/ng .  Mens. 

C/ofh/ng,  Womens.  Dressmaking 
C /of hi n g.  Womens  (factory Product. 


\no.  of 
ESTA8U*Hlrs 

WAGE 

Earners 

Wages 

Paid 

value,  of 
Product 

46 

534 

OOi.UA/ZS 

268,' 9/ 

DO  U  U  A  R  S 

560.  OOO 

26 

576 

T76.687 

7.3 05.  /64 

28.0/4 

797,043 

79.030.932 

4/5.  256.39/ 

74,479 

45.595 

74.352553 

48,356,034 

2. 70/. 

83.739 

32.568/01 

/S9. 339.  539. 
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WAGE  EARNERS 

WAGES  PA/O 

VALUE  OF  PRODUCT^ 

Cotton  Compressing. 

/// 

2742 

DOLLARS 

738.288 

DOLLARS 

2.629,590 

Cotton  Ginning. 

//  369 

L4./35 

1,930,  039 

14,748.270 

Cor  to  iv  Goods. 

/  .055 

3  02.86/ 

86. 689. 752 

339,200,320 

Cotton  Waste 

26 

/./ /6 

336,827 

5,880,024 

Carpets  and  Rugs. 

/33 

28,4// 

//,  / 2/ ,383 
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said,  is  also  affected  by  the  competition  of  some 
persons  in  comparatively  comfortable  circum¬ 
stances  who  are  not  under  necessity  to  engage  in 
it  to  earn  “pin  money.”  The  result  is  that  the 
rate  of  compensation  is  reduced  to  a  very  low 
level. 

The  Boston  or  Factory  System. — This  system 
prevails  in  many  cities,  and  under  it  the  subdivi¬ 
sion  of  labor  has  been  extended  to  minute  detail. 
Instead  of  five  people  working  under  this  “task” 
system,  as  many  as  a.  hundred  can  be  placed  on 
the  work  of  a  coat.  By  this  restriction  of  work 
to  minute  parts,  great  skill  and  speed  are  ac¬ 
quired,  with  resulting  economy  in  cost  and  min¬ 
imized  wages.  The  worker  under  this  system 
becomes  practically  dependent,  and  weekly  wages 
take  the  place  of  task  or  piece  price. 

Machines  for  Cutting  Cloth. — Machines  for  cut¬ 
ting  cloth  were  introduced  in  1870  by  which  many 
thicknesses  of  cloth  were  cut  at  once.  Long 
knives  were  at  first  introduced,  but  these  later 
were  replaced  with  circular  disks  like  buzz  saws. 
A  sponging  machine  enables  two  persons  in  less 
than  two  hours  to  sponge  cloth  for  100  coats,  as 
against  about  12  hours  by  the  hand  method. 
Material  for  that  number  of  vests  can  be  sponged 
in  20  minutes,  as  against  three  hours  and  twenty 
minutes  by  hand  methods.  Statistics  patiently 
gathered  in  every  line  of  the  clothing  industry 
demonstrate  the  fact  of  the  remarkable  expansion 
of  production  by  the  application  of  machinery,  in¬ 
cluding  sewing  machines,  to  almost  every  depart¬ 
ment  of  work.  The  amount  of  work  turned  out 
in  all  the  numerous  branches  of  clothing  manu¬ 
facture,  from  the  cutting  of  the  material  to  the 
making  of  buttonholes  and  the  sewing  on  of  but¬ 
tons,  has  been  increased  from  five  to  twentyfold. 

Sewing  of  Seams. — Work  on  coats  which  re¬ 
quired  1,000  hours  by  hand  is  now  done  in  65 
hours;  trouser  work  423  hours  reduced  to  65 
hours,  and  the  same  for  vests.  Time  on  a  given 
number  of  button  holes  is  reduced  from  3  hours 
and  20  minutes  to  18  minutes.  Time  required 
for  sewing  buttons  on  trousers  is  reduced  to  one- 
ninth  as  against  hand  labor.  These  reductions 
of  time  have  been  effected  in  all  branches  of  fac¬ 
tory  wrork. 


Comparative  Summary  of  Men's  Clothing  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invostsd . 

6,166 

$79,861,696 

169,818 

845,910,353 

8209,548.460 

18,658 

$182,522,938 

217,270 

$87,714,314 

$378,022,816 

28,014 

$173,034,543 

191,043 

$79,434,832 

$116,256,391 

Wage-earners  . 

Value  of  products . 

Clothing,  Women's. 

Women’s  Clothing  as  an  Industry. — The  manu¬ 
facture  of  women’s  clothing  as  an  industry  of  any 
importance  did  not  start  until  about  the  time  of 
the  Civil  War.  Previous  to  that  time  only  outer 
garments,  such  as  cloaks  and  mantillas,  were 
made  in  small  shops.  In  the  next  two  following 
decades  most  of  the  work  done  was  still  confined 
to  women’s  ready-made  clothing,  such  as  cloaks; 
hut  it  soon  after  assumed  the  dimensions  of  an  or¬ 
ganized  industry.  Shortly  after  1880  an  additional 
branch  of  the  industry  was  developed,  viz.,  the 
making  of  ladies’  suits.  This  was  followed  by  the 
manufacturing  of  goods  known  under  the  collect¬ 
ive  name  of  “lingerie.”  For  a  long  time  only  the 
cheaper  grades  of  women’s  wear  were  made,  but 
gradually  it  was  found  that  expensive  materials 
could  be  profitably  worked  up  into  ready-made 
garments  and  readily  sold  to  patrons  of  taste. 

Expensive  Clothing  Made. — At  the  present  time 
garments  varying  in  price  from  the  cheapest  to 
the  most  expensive  suits  are  bought  ready-made, 
and  with  a  little  adaptation  fit  snugly  to  the  form 
and  are  finished  in  whatever  style  and  “make-up” 
the  changing  fashions  may  decree.  All  grades 
of  women’s  wear  are  now  produced  in  factories. 

Machinery. — The  introduction  of  machinery 
and  improved  methods  have  wrought  great 
changes  in  this  industry,  but  hand  labor  still  pre¬ 
vails  to  a  considerable  degree.  Machines  are  used 
for  cutting  cloth,  and  machinery  is  variously  ap¬ 
plied  in  the  larger  factories  in  the  handling  of 
large  quantities  of  material.  The  working  of 
button-holes,  for  instance,  is  greatly  simplified, 
and  the  labor  has  been  reduced  to  one-fifth  the 
time  formerly  occupied  on  a  given  amount  of 
work. 

Methods  Employed. — The  methods  employed  in 
the  manufacture  of  women’s  clothing  very  greatly 
reduce  the  labor  and  cost,  as  well  as  deprive 
women  of  the  incentive  or  occasion  to  do  their 
own  sewing  at  home.  The  division  of  labor  is  car¬ 
ried  out  to  a  very  high  degree.  The  “task”  sys¬ 
tem  has  never  been  applied  to  cloak  making,  how¬ 
ever.  The  work  is  mostly  “piece  work,”  but  a 
fair  percentage  of  workers  work  by  the  week. 

In  the  larger  cities  much  of  the  work  is  done  by 
Polish  and  Bohemian  women,  who,  with  little  ex¬ 
perience,  are  found  to  be  competent  workers. 
This  has  resulted  in  the  displacing  of  men  by 
women  to  a  large  degree,  as  well  as  in  a  readjust¬ 
ment  of  wages  conformably  to  the  requirements 
of  this  class  of  labor. 
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Women’s  Suits. — The  making  of  women’s  suits 
has  increased  to  a  large  extent  during  the  past 
decade,  but  the  garments  are  made  at  different 
shops.  For  instance,  waists  are  made  in  one  place 
and  skirts  in  another.  Shirt-waist  workers  gen¬ 
erally  work  in  sets,  eight  persons  being  required 
to  produce  a  waist  as  made  in  shirt  factories.  As 
many  as  seven  machine  operators  make  different 
parts.  One  sews  on  the  buttons,  one  makes  but¬ 
ton-holes  and  one  irons  the  waist  after  the  vari¬ 
ous  other  parts  have  been  completed. 

Electric  Power  Used. — In  almost  all  shirt-waist 
and  underwear  factories  electric  power  is  now 
used.  In  1900  the  industry  was  carried  on  in 
twenty-three  States. 

Eeatures  of  Decade  of  1890-1900. — In  contrast 
with  the  manufacture  of  men’s  clothing,  this 
branch  of  the  industry  showed  a  large  increase 
in  the  number  of  wage-earners  and  wages  paid. 
The  increase  from  1890  to  1900  was  from  39,149 
to  83,739,  and  the  amount  of  wages  paid  was  over 
double.  The  development  of  the  industry  during 
the  decade  was  of  such  a  nature  that  men  were 
substituted  for  women  in  the  manufacture  of  cer¬ 
tain  of  the  better  grades  of  clothing,  such  as 
cloaks  and  ladies’  suits,  while  the  greatest  number 
of  women  were  added  in  the  factories  for  shirt¬ 
waists  and  underwear. 


Comparative  Summary  of  the  Women’s  Clothing  Industry. 


1880 

1890 

1900 

Number  of  establishments. . 
Capital  invested . 

562 

$8,207,278 

25,192 

$6,661,005 

$32,004,794 

1,224 

$21,259,528 

2,701 

$48,431,544 

Wage- earners  . 

89,149 

$15,428,272 

$68,164,019 

83,739 

Wages  paid . 

$32,586,101 

Value  of  products . 

$159,339,539 

Coal  Mines  and  Mining. 

Coal  Deposits. — Modern  civilization  owes  more 
to  coal  than  any  other  known  material.  It  is  the 
mother  of  steam  and  the  brother  of  capital.  It 
is  the  agency  through  and  by  which  the  world 
has,  within  a  century,  made  greater  strides  than 
were  made  during  the  entire  Christian  era.  It 
opened  up  possibilities  which  the  imagination 
cannot  measure  and  has  made  activities  possible 
that  have  transformed  the  world  into  a  hive  of 
industry.  It  is  the  basis  of  the  industries  which 
have  marshaled  the  people  of  the  civilized  coun¬ 
tries  into  armies  more  mighty  than  the  armies 
of  the  world’s  great  conquerors.  Formerly  sup¬ 
posed  to  exist  within  restricted  limits,  it  is  to¬ 


day  discovered  scattered  throughout  the  world  in 
vast  deposits,  whose  limits  are  not  susceptible  of 
even  approximate  estimate.  A  mere  enumeration 
of  these  deposits  with  loose  approximations  of 
their  extent  and  probable  endurance  in  face  of 
the  economic  wants  of  the  world  would  possess 
no  special  interest. 

Influence  of  Coal. — The  coal-mining  industry  is 
the  mother  of  a  number  of  closely  and  remotely 
related  industries  which,  in  their  entirety,  go  to 
constitute  an  interest  vast  in  extent  and  of  the 
greatest  importance  to  the  future  industrial  prog¬ 
ress  of  the  United  States  and  the  world.  In  fact, 
when  rightly  viewed,  coal  is  the  factor  which  is 
effecting  transformation  in  the  world’s  habits, 
methods,  standards,  capacities  and  progress. 
While  it  has  accomplished  much,  very  much  more 
remains  to  be  accomplished,  which  even  the  in¬ 
stinctive  prophetic  mind  of  Americans  does  not 
more  than  faintly  recognize.  It  has  as  one  of  its 
grand  consequences  the  brotherhood  of  man, 
through  the  instrumentality  of  industry  aided  by 
commerce.  / 

Coal  and  the  Industries. — What  Great  Britain 
has  achieved  as  the  “workshop  of  the  world”  can 
be  achieved  in  lesser  degree  by  other  countries 
and,  in  fact,  is  being  measurably  achieved.  Its 
coal  deposits  are  the  basis  of  its  vast  industrial 
system  and  its  mighty  shipping  industry.  By  its- 
coal,  it  has  attracted  the  attention  of  the  world 
to  the  importance  of  industry  and  has  stimulated 
the  lethargic  energies  of  millions  into  activity. 
In  the  United  States,  coal  has  led  to  the  estab¬ 
lishment  of  industries  and  an  industrial  system 
which  has  placed  it  as  a  producer  and  dispenser 
of  products  in  the  forefront  among  the  nations. 
The  coal  miner  and  the  farmer  are  the  twin 
giants  who  have  enabled  the  United  States  to 
become  a  mighty  power  for  the  spread  of  civili¬ 
zation. 

First  Findings  of  Coal. — The  earliest  record  of 
the  existence  of  coal  in  the  United  States  was 
made  by  Father  Henepin  in  1698,  when  he  found 
a  deposit  on  the  Illinois  river  near  the  present 
city  of  Ottawa.  The  first  coal  mining  was  done  at 
Richmond,  Va.,  about  1750,  and  in  1775  it  was 
used  in  forges  to  manufacture  arms  and  ammuni¬ 
tion  for  the  American  army.  In  1779,  shipments 
were  made  to  Philadelphia,  New  York  and  Bos¬ 
ton.  A  small  mine  was  opened  in  Rhode  Island 
in  1760. 

Its  First  Industrial  Uses. — In  1768  two  black¬ 
smiths  who  had  used  coal  in  England  discovered 
it  in  the  Wyoming  Yalley,  Pennsylvania,  and  used 
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it  in  their  forges;  eight  years  later,  in  1776,  coal 
was  carried  down  the  Susquehanna  to  Carlisle 
Barracks,  Pa.  It  was  not  until  1808  that  Jesse 
Fell,  of  Wilkesbarre,  demonstrated  its  utility  in 
manufacturing.  Philip  Ginter,  a  hunter,  found 
“stone”  coal  in  1791,  and  in  the  following  year 
Robert  Morris  organized  the  Lehigh  Coal  Com¬ 
pany  to  market  it,  but  people  had  not  learned 
how  to  burn  it.  Subsequently,  the  right  method 
of  burning  was  discovered  and  it  rapidly  came 
into  use. 

Extent  of  the  Anthracite  Deposit. — The  anthra¬ 
cite  area  is  some  500  square  miles  in  extent,  gen¬ 
erally  divided  into  fields  known  as  the  Schuylkill, 
Lehigh  and  Wyoming  regions.  The  present  an¬ 
thracite  region  is  but  the  remnant,  by  denuda¬ 
tion,  of  what  once  covered  2,000  square  miles 
and  which  possibly  contained  upward  of  100,000,- 
000,000  tons.  The  amount  of  coal  available  at 
the  beginning  of  the  historic  period  is  estimated 
at  something  under  30,000,000,000  tons,  of  which 
possibly  1,200,000,000  tons  approximately  have 
been  marketed.  The  thickness  of  the  various 
beds  varies  widely.  The  Mammoth  vein  varies 
from  14  feet  or  less  in  the  Scranton  district  to  20 
feet  in  the  Wyoming  district  and  20  to  40  feet 
in  the  Lower  Schuylkill.  Its  average  thickness 
is  estimated  at  25  feet. 

The  Bituminous  Area. — The  great  bituminous 
coal  measures  are  divided  into  four  and  some¬ 
times  five  fields.  The  greater,  the  Appalachian, 
occupies  an  area  of  60,000  square  miles.  It  ex¬ 
tends  from  Pennsylvania  to  Alabama  and  most  of 
it  occupies  a  plateau  extending  in  Tennessee 
2,000  feet  above  the  sea.  The  whole  field  is  di¬ 
vided  into  upper  coal  measures,  barren  measures 
and  lower  coal  measures. 

The  Illinois  Basin  covers  about  47,000  square 
miles;  the  Michigan  Basin,  6,700;  Missouri  Basin, 
90,000  square  miles. 

The  Pittsburg  bed  ranges  from  6  to  12  feet 
and  is  found  in  Western  Pennsylvania  counties. 
The  area,  as  actually  covered  in  Pennsylvania,  is 
about  9,000  square  miles,  but  the  upper  product¬ 
ive  measures  extend  over  only  a  fractional  por¬ 
tion  of  this  area.  The  barren  measures  hide 
large  areas  of  the  lower  productive  areas.  The 
Cumberland  coal  fields  extend  30  miles  and  are 
4£  miles  wide.  The  main  seam,  the  “Big  Seam,” 
averages  12  feet,  in  some  places  14  feet,  and  aver¬ 
ages  5,000  to  6,000  tons  per  acre.  In  Virginia 
there  are  several  detached  coal  fields  containing 
workable  beds. 

West  Virginia  Coal  Fields.— The  West  Virginia 
coal  fields  are  extremely  valuable;  out  of  54  coun¬ 


ties,  but  6  are  without  coal.  That  State  has  lat¬ 
terly  attracted  miners  in  large  numbers  and  with¬ 
in  two  or  three  years  over  one  hundred  producing 
companies  have  begun  operation.  Its  beds  are 
known  as  the  Potomac  Basin,  the  New  River  and 
Kanawha  fields.  One  of  the  products  of  this 
State  is  cannel  coal. 

North  Carolina  has  its  Dan  river  field,  40 
miles  long  and  4  to  7  miles  wide.  The  coal  fields 
of  Ohio  cover  10,000  square  miles.  Their  length 
is  180  miles  by  80  miles  wide.  In  a  portion  of 
this  field  the  coal-bearing  rocks  are  from  1,400  to 
1,500  feet  thick  and  the  aggregate  thickness  of 
workable  beds  40  to  45  feet. 

Southern  Coal  Fields. — Eastern  Kentucky  coal 
fields  cover  9,000  square  miles  and  Western  Ken¬ 
tucky  4,000  square  miles.  The  coal  measures  of 
Tennessee  cover  51,000  square  miles,  where  there 
are  nine  seams,  of  which  six  are  over  3  feet  thick. 
Alabama  has  5,500  square  miles  of  coal  in  three 
separate  basins.  The  largest  is  the  Warrior,  the 
second  the  Cahaba  and  the  third  the  Coosa.  The  f 
coal  measures  of  Alabama  contain  10  to  12  beds 
from  2  feet  upward.  The  Georgia  coal  measures 
are  unimportant. 

Western  Measures. — The  coal  measures  of  In¬ 
diana  are  650  feet  in  thickness,  and  one  zone  is 
150  miles  long  with  an  average  thickness  of  3 
miles;  the  other  contains  three  workable  beds 
from  4  to  10  feet  thick.  The  Illinois  coal  field 
covers  36,800  miles,  has  10  seams  in  a  vertical 
thickness  of  600  feet,  six  of  which  range  from 
2^  to  6  feet.  In  the  southern  section  of  the  State 
the  seams  are  6  to  7  feet  thick  and  the  coal  is 
generally  reached  by  shafts  200  to  400  feet  deep. 

The  Iowa  coal  basin  covers  nearly  one-half  of 
the  State.  The  lower  measure  is  200  feet  and 
contains  two  beds,  which  in  places  are  5  feet 
thick.  Missouri  has  8,406  square  miles  of  coal, 
but  many  of  the  seams  are  unworkable.  Coal 
occurs  in  most  Western  States,  but  in  veins  too 
thin  to  be  worked.  Valuable  coal  is  being  found 
in  unexpected  localities  all  over  the  West,  and  the 
effect  on  industrial  development  and  manufactur¬ 
ing  progress  is  quite  apparent.  Vast  and  valuable 
beds  have  been  located  in  Alaska. 

Lignites. — The  “lignites”  are  destined  in  time 
to  form  an  important  part  in  industrial  economy. 
Most  of  them  contain  12  to  15  per  cent,  of  water 
and  are  superior  to  most  European  lignites. 
The  beds  are  of  great  size  and  are  remarkably 
free  from  impurities.  In  Wyoming,  twenty-two 
workable  beds  have  been  developed.  In  some  lo¬ 
calities  workable  beds  underlie  fire-clay,  or  sand¬ 
stone,  and  vary  in  thickness  from  3  to  100  feet. 
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Mining  and  Handling. — The  methods  of  min¬ 
ing  and  handling  coal  have  been  greatly  improved 
daring  the  past  few  years.  The  expansion  of 
manufacturing,  especially  the  iron  and  steel  in¬ 
dustry,  and  the  extension  of  the  railway  system 
have  been  two  sources  of  demand,  which  have 
created  an  enormous  market  for  coal,  the  pro¬ 
duction  of  which  is  over  300,000,000  tons  per 
annum.  The  science  of  mining  has  been  greatly 
developed,  the  cost  of  production  decreased,  irre¬ 
spective  of  labor,  and  the  distribution  of  the  prod¬ 
uct  has  been  facilitated  by  transportation  facili¬ 
ties  by  rail  and  water. 

Mechanical  Coal  Cutters. — The  present  methods 
of  mining  coal  are  different  in  the  degree  to 
which  mechanism  for  cutting  and  handling  and 
transporting  has  been  applied  by  means  of  steam 
and  electricity  mainly.  The  introduction  of  me¬ 
chanical  coal  cutters  has  been  quite  general 
throughout  the  mining  regions  of  the  interior, 
by  means  of  which  a  number  of  holes  are  bored  at 
once  and  rapidly,  to  facilitate  the  work.  These 
machines  are  compact,  strong  and  serviceable; 
are  easily  and  cheaply  operated  and  greatly  re¬ 
duce  the  cost  of  labor  and  increase  the  output  of 
the  mine  materially.  They  have  been  success¬ 
ively  improved  until  they  are  now  available  for 
thin  seams  of  coal  and  are  adapted  to  the  ordi¬ 
nary  powers  used  to  actuate  machinery.  The  ap¬ 
plication  of  electricity  in  mines  has  of  late  reached 
significant  proportioned,  and  through  this  power 
still  greater  economies  are  in  sight  as  well  as  in¬ 
creased  production  of  mines. 

Hand  Work. — The  mining  of  coal  is,  however, 
largely  a  matter  of  hard  and  patient  manual  la¬ 
bor,  with  pick  and  shovel,  aided  largely  by  the 
use  of  powder  for  blasting,  by  which  coal  is  dis¬ 
lodged  from  its  seams,  and  is  then  broken  up  and 
loaded  into  mine  cars  which  reach  the  facings 
over  temporary  tracks  laid.  As  the  miner  makes 
progress  he  insures  his  personal  safety  by  plac¬ 
ing  lumber  props  on  each  side  of  the  “room’ 
leading  from  the  “entry,”  which  are  placed  suf¬ 
ficiently  close  to  each  other  to  prevent  the  sagging 
of  the  roof.  In  soft  coal  mines  the  usual  method 
is  to  “under  cut”  into  the  coal  in  order  to  deprive 
the  superimposed  coal  of  its  supports,  after  which 
the  work  of  breaking  down  is  conducted  more 
easily.  Much  of,  in  fact,  most  of,  this  work,  es¬ 
pecially  in  low  veins,  is  performed  in  a  sitting  or 
leaning  posture  which  taxes  the  muscular  energy 
more  than  ordinary  upright  posture. 

Ventilation. — Methods  of  mine  ventilation  have 
been  the  subject  of  patient  and  scientific  study 
for  generations,  the  objective  point  being  to  pro¬ 


vide  a  sufficient  supply  of  pure  air  and  to  prevent 
the  accumulation  of  gases  and  fire-damp.  The 
mechanical  appliances  for  this  purpose  represent 
a  high  degree  of  skill  and  efficiency,  and  acci¬ 
dents  to  life  when  they  occur  are  generally  dis¬ 
covered  to  be  due  to  carelessness  or  forgetful¬ 
ness  of  the  miners  themselves.  Legislation 
makes  abundant  provision  for  the  safety  of  life 
in  mines,  and  these  requirements  are  generally 
complied  with  in  every  detail.  The  condition  of 
the  mines  is  carefully  observed  day  by  day  and 
hour  by  hour,  and  the  mechanical  Arrangements 
for  ventilation  and  for  the  handling  of  fuel  are 
supervised  by  experts  thoroughly  skilled  in  their 
profession. 

Mine  Hauling. — The  system  of  transporting 
coal  from  the  mouth  of  the  mines  to  market  has 
been  revolutionized,  especially  along  the  line  of 
quick  handling,  by  large  and  specially  provided 
cars  and  quick  transit.  This  is  especially  true 
as  regards  coke,  for  the  transportation  of  which 
exceptionally  large  cars  are  built,  and  which,  by 
means  of  special  construction  of  bottoms,  can  be 
emptied  of  their  contents  almost  instantly  into 
provided  receptacles. 

The  Miners. — Whether  it  is  because  the  miners 
prosecute  their  lonely  work  far  under  ground, 
where  there  are  no  distracting  surroundings  or 
what  not,  they  .constitute,  as  a  class,  a  body  of 
men  of  superior  intelligence  and  conservatism. 
They  are,  as  a  class,  careful  readers  and  thinkers 
and  in  point  of  sobriety  and  upright  conduct  are 
deserving  of  credit.  While  strikes  among  them 
are  frequent  and  often  bitter,  and  while  violence 
is  manifested  in  their  resistance  to  employers, 
there  is,  after  all,  an  intelligence  and  upright¬ 
ness  which  especially  characterizes  them  among 
all  workmen.  Even  in  the  anthracite  regions 
where  vast  numbers  had  their  birth  in  foreign 
lands,  and  who  have  not  enjoyed  the  advantages 
of  education  or  of  the  recognition  that  is  due  to 
manhood,  the  miners  exhibit  a  degree  of  enlight¬ 
enment  which  is  deserving  of  favorable  comment. 


Production  of  Coal  in  the  United  States. 


Anthracite. 

Bituminous. 

Total. 

1870  . 

13,973,460 

15,369.120 

29,342,580 

1880 . 

25,572,160 

38,250,670 

63,822,880 

1890 . 

41,489,958 

99,317,073 

140,866,931 

1900  . 

54,255,540 

220,592,239 

274,847,779 
(Short  tons.) 

Coke. — The  coke  industry  is  naturally  associ¬ 
ated  with  that  of  coal.  The  special  value  of 
coke  in  metallurgical  operations  consists  in  the 
comparative  absence  of  deleterious  substances 


COFFEE  AND  SPICE  INDUSTRY. 


1485 


and  in  the  rapidity  of  oxidation  of  impurities  be¬ 
cause  of  its  cellular  construction.  There  is  a 
comparative  freedom  from  ash  and  less  sulphur 
or  phosphorus.  Only  some  bituminous  coals  pro¬ 
duce  coke.  The  largest  deposit  of  coke-produc¬ 
ing  coal  is  in  Southwestern  Pennsylvania  and  is 
known  as  the  “Connellsville.”  This  region  covers 
about  70  square  miles  and  produces  over  250,000 
tons  of  coke  per  week,  which  fills  10,000  cars. 
There  are  two  forms  of  ovens  used,  the  beehive 
(from  its  shape),  and  the  Belgian  oven,  in  which 
the  resultant  gases  are  used  to  heat  the  ovens  so 
that  the  yield  is  correspondingly  increased.  A 
hard,  resonant  coke  with  large  cells  and  silvery 
lustre  is  most  approved  for  metallurgical  pur¬ 
poses.  Coking  coal  is  found  in  other  localities 
and  the  coking  of  coal  is  extending,  but  the  chief 
center  of  the  industry  must  for  a  long  time  re¬ 
main  in  Southwestern  Pennsylvania. 

The  production  of  coke  in  the  United  States 
increased  from  3,338,300  net  tons  in  1880  to  11,- 
508,021  tons  in  1890,  and  20,533,348  tons  in 
1900.  Its  chief  use  is  in  blast  furnaces  and 
foundries,  and  in  minor  ways  it  is  used  in  many 
manufacturing  establishments. 


Coffee  and  Spice  Industry. 

When  First  Known. — Coffee  was  not  known  to 
the  Creeks  or  Romans,  hut  had  been  used  from 
time  immemorial  in  Abyssinia  and  Ethiopia.  In 
Arabia  its  use  was  known  in  the  fifteenth  century, 
and  it  was  used  throughout  Asia  in  the  sixteenth 
century.  It  is  a  native  of  Abyssinia,  Arabia  and 
parts  of  Africa,  and  was  brought  to  the  West  In¬ 
dies  in  1720,  from  whence  its  cultivation  extended 
into  Central  and  South  America. 

First  Coffee  Houses. — Constantinople  was  the 
■first  European  capital  in  which  coffee  houses  were 
instituted,  which  was  in  the  year  1554;  the  first 
•coffee  house  in  England  was  opened  in  1650  at 
Oxford;  they  were  suppressed  by  Charles  II  where 
Protestant  treason  and  coffee  came  out  of  the 
same  pot,  hut  in  1675  were  allowed  to  he  re¬ 
opened. 

Production. — The  annual  production  a  decade 
ago  was  estimated  at  40,000  tons  in  Africa,  400,- 
000  tons  in  Brazil,  60,000  tons  in  Ceylon,  100,000 
tons  in  Java,  50,000  tons  in  Manila.  But  these 
figures  have  since  been  greatly  exceeded,  espe¬ 
cially  in  Brazil.  Taken  in  moderation  coffee  is  re¬ 
garded  as  one  of  the  most  wholesome  beverages 
known,  assisting  digestion  and  exhilarating  the 
spirits.  Chicory  and  other  substances  are  often 


used  as  substitutes  or  adulterations,  and  usually 
only  give  pure  coffee  a  greater  depth  of  color. 

Roasting  and  Grinding. — It  was  the  household 
practice  for  many  decades  to  purchase  coffee 
green  and  roast  it  in  the  home  and  grind  it  for 
daily  use.  This  method  is  still  preferable  for 
many  reasons,  but  the  roasting  of  coffee  calls  for  a 
degree  of  skill  and  judgment  which  is  usually  not 
possessed  by  those  whose  duty  it  is  to  prepare  it. 
Consequently,  the  roasting  of  coffee  was  under¬ 
taken  by  manufacturers  who  built  special  ma¬ 
chinery  to  roast  large  quantities  properly  and  at  a 
very  small  cost.  By  taking  proper  care,  the  roast¬ 
ing  and  grinding  is  effectually  done  and  in  a  man¬ 
ner  to  obtain  the  greatest  use  of  the  grain.  The 
pulverizing  of  coffee  followed  the  rough  grinding 
and  much  coffee  is  now  sold  in  this  way.  The 
aroma  is  retained  by  careful  roasting,  grinding 
and  sealing.  The  machinery  for  roasting  and 
grinding  is  complicated  and  ingenious  and  does 
its  work  with  regularity  and  economy. 

Spice  Mills. — Spices  are  made  from  vegetable 
substances  possessing  aromatic  and  pungent  prop¬ 
erties,  such  as  cinnamon,  cloves,  ginger,  pepper, 
etc.,  and  are  largely  obtained  from  torrid  coun¬ 
tries,  much  of  the  supply  coming  from  Asiatic 
sources.  Specially  constructed  spice  mills  receive 
these  products  and  grind  and  crush  them  in  a 
manner  somewhat  analogous  to  the  processes  con¬ 
tained  in  a  well-established  flour  mill,  hut  a  much 
greater  degree  of  care,  knowledge  and  adaptation 
of  machinery  to  the  peculiar  qualities  of  the  grain 
are  necessary. 

Coffee  Substitutes. — The  substitutes  for  coffee 
are  rye  coffee,  German  coffee,  rice  coffee,  currant, 
gooseberry,  holly,  Egyptian  coffee  made  from 
chickpeas;  rosetta  coffee,  made  from  fenugreek 
seeds;  Corsican  coffee,  made  from  the  seeds  of 
kneeholly;  sassafras  coffee,  made  from  the  sassa¬ 
fras  tree,  which  is  recommended  for  skin  diseases; 
raspings  coffee,  made  from  the  crusts  of  loaves  of 
bread;  heechmast  coffee,  made  from  beechmast  or 
nuts,  which  is  very  wholesome;  acorn  coffee,  made 
from  acorns  deprived  of  their  shells;  beet  root 
coffee,  made  from  beet  roots;  bean  coffee,  made 
from  horsebeans,  roasted  with  a  little  honey  or 
sugar;  and  almond  coffee,  made  with  the  almonds 
mixed  with  wheat  or  rye. 

Statistics. — The  magnitude  of  the  roasting  and 
grinding  industry  in  coffee  and  spices  is  seen  in 
the  fact  that  there  are  458  establishments  in  the 
United  States  employing  6,387  workmen,  pro¬ 
ducing  goods  worth  $69,527,108.  The  capital  in¬ 
vested  amounts  to  $28,436,897.  Wages  paid,  $2,- 
486,759. 
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Collar  and  Cuff  Manufacture. 

The  First  Collar. — A  collar  made  on  a  paper 
pattern  suggested  to  Ebenezer  Brown,  of  Troy, 
New  York,  in  1825,,  the  idea  of  making  collars  in 
commercial  quantities,  which  he  proceeded  to  do. 
At  first  the  collars  were  made  by  the  female 
members  of  his  household,  the  linen  cut  to  shape 
with  scissors,  half  stitched  and  starched,  and 
ironed  on  the  kitchen  table.  So  the  increasing 
demand  for  what  was  known  as  Brown’s  store  col¬ 
lars  encouraged  him  to  engage  the  services  of  the 
wives  and  daughters  of  his  neighbors.  The  ma¬ 
terial  was  cut  in  his  store  from  wooden  patterns 
and  then  taken  home  to  be  made,  washed, 
starched  and  ironed.  These  collars  soon  became 
widely  known;  they  were  tied  around  the  neck  of 
the  wearer  with  a  tape-string,  and  were  known  as 
“string  collars.”  They  were  made  of  two-ply 
heavy  linen,  stiffened  with  starch  and  supported 
by  cloth  stocks  buckled  at  the  back  of  the  neck. 

Linen  Collars  and  Shirt  Bosoms. — The  manu¬ 
facture  of  linen  collars  and  shirt  bosoms  was  soon 
after  entered  upon  as  a  separate  business.  In  the 
year  1845  the  manufacture  of  cuffs  and  shirts  was 
begun  as  a  natural  outgrowth  of  the  collar  and 
cuff  industry.  When  the  sewing  machine  ap¬ 
peared  it  was  utilized  for  the  greater  extension 
of  the  industry.  The  advantages  of  machine  over 
hand-work  were  soon  seen  and  appreciated,  and 
other  manufacturers  who  had.  in  the  meantime 
started  up  began  to  manufacture  them.  The 
next  step  was  the  application  of  steam  power, 
which  greatly  reduced  the  cost  of  production  and 
resulted  in  a  proportionate  decrease  in  the  price 
to  consumers,  with  an  increase  in  demand. 

Varieties  Appeared. — Endless  varieties  of  the 
standing  and  turn-down  collars  soon  appeared  in 
process  of  manufacture.  After  the  examination 
as  to  the  strength  and  color  of  the  linen  and  mus¬ 
lin,  a  desired  number  of  thicknesses  was  placed 
upon  the  table  and  weighted  down  to  keep  in  posi¬ 
tion.  The  back  and  front  of  the  collar  were  cut 
together,  the  interlinings  being  cut  by  a  second 
operation.  In  the  straight  standing  collar  the 
facing  is  usually  of  cambric  muslin,  excepting  ip. 
the  case  of  an  all-linen  collar,  which  must  con¬ 
form  to  the  shape  of  the  front  of  the  collar.  The 
interlining  in  a  four-ply  collar  is  cut  in  one  piece 
and  doubled  over. 

Putting  Together. — The  separate  parts  are  cut 
out,  the  facings  are  sent  to  the  stampers,  after 
which  the  constituent  parts  are  arranged  by  the 
pasters,  and  after  this  sent  to  the  turner.  The 


pieces  are  stitched  at  the  top  and  sides  by  the 
“turners,”  the  reversing  or  turning  of  the  collar, 
which  requires  considerable  skill,  was  done  by 
home  workers,  although  later  on  machinery  was 
devised  to  do  this  work. 

The  Turn-Down  Collar. — The  turn-down  collar 
is  composed  of  two  parts — namely,  the  top  and 
the  band.  The  band  is  made  of  three  pieces — 
back,  front  and  interlining.  The  part  comprising 
the  front  and  top  and  back  are  fitted  together, 
overseamed  and  run.  The  banding  requires  con¬ 
siderable  skill.  Interlining  and  back  of  band  are 
stitched  to  one  side  of  the  top,  and  the  front  is 
stitched  to  the  other  side;  the  band  is  then 
turned  to  its  proper  shape.  The  buttonholes  are 
next  made,  and  the  collar  is  then  complete. 

Laundry  Apparatus. — Many  of  the  larger  man¬ 
ufacturers  operate  laundries  in  connection  with 
their  factories.  Wonderful  improvements  have 
been  made  in  machinery  and  laundry  apparatus, 
and  both  starching  and  ironing  are  now  exten¬ 
sively  done  by  machinery.  Records  of  the  Patent 
Office  show  that  there  have  been  issued  8,762  pat¬ 
ents  in  connection  with  the  laundry  industry. 

There  were  manufactured,  in  1900,  10,086,045 
dozens  of  collars  and  cuffs,  856,868  dozens  shirts 
and  81,948  dozens  shirtwaists.  The  bulk  of  the 
production  is  in  the  State  of  New  York. 

Comparative  Statement  of  the  Industry  in  1900. 

Number  of  establishments 

Capital  invested  . . 

Wage-earners . . 

Wages  paid . 

Value  of  products . 


57 

$10,216,317 

17,115 

$5,658,969 

$15,769,132 


Comb  Manufacture. 

Early  Use. — Combs. have  a  great  variety  of  uses 
and  subserve  a  great  many  utilities;  they  have 
been  known  in  some  form  or  other  in  all  ages. 
Combs  are  spoken  of  in  the  ancient  books;  fish 
bones  were  sometimes  ground  into  a  form  to 
answer  the  purpose.  A7arious  devices  have  been 
used  by  peoples  in  all  ages  as  combs,  some  of 
them  quite  artistic  and  representing  a  wonderful 
degree  of  workmanship  in  their  finish.  A  comb 
may  be  simply  defined  as  a  toothed  instrument  for 
straightening,  cleansing  and  adjusting  hair,  flax, 
wool  and  any  material  of  like  nature. 

Materials  Used. — Various  preparations  are  used 
in  the  manufacture  of  combs,  celluloid  probably 
being  one  of  the  most  common,  though  silver, 
tortoise  shell,  bone,  metal,  ivory,  etc.,  are  largely 
used. 
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Extent  of  the  Industry.— The  extent  of  the  in¬ 
dustry  in  1900  is  shown  in  its  34  establishments, 
employingl,399  workmen,  with  an  invested  capi¬ 
tal  of  $832,791,  producing  products  having  a 
wholesale  value  of  $1,976,129.  The  output  of 
combs  measured  by  values  has  doubled  within 
twenty  years,  in  which  the  finer  varieties  are 
shown  increasing  preference  in  the  trade. 


Confectioners  and  Confectionery. 

Production. — The  production  of  confectionery 
in  the  State  of  New  York  alone  exceeds  the  value 
of  its  production  of  iron  and  steel,  enormous  as 
it  is.  Confections  represent  a  mighty  industry, 
which  in  that  State  in  the  last  decade  increased 
in  value  of  product  from  $13,000,000  to  $19,000,- 
000.  The  increase  in  Massachusetts  in  that  decade 
was  32.6  per  cent.  In  Pennsylvania,  Ohio  and 
other  States  a  remarkable  increase  in  production 
is  shown.  The  total  production  in  the  United 
States  in  1903  exceeded  $90,000,000  in  value. 

Cheap  Sugar. — Seeking  for  the  reasons,  they  are 
found  in  the  increasing  supply  of  cheap  sugar  and 
the  remarkable  expansion  of  machinery  and  man¬ 
ufacturing  facilities.  Inventive  talent  has  been 
remarkably  busy  during  the  past  few  years  in  the 
devising  and  production  of  mechanical  appliances 
for  the  more  economic  production  of  confectionery 
in  enormous  quantities.  Great  central  plants  have 
been  erected,  equipped  with  costly  machinery  and 
manned  with  a  peculiarly  adept  class  of  mechan¬ 
ics,  whose  skill  in  the  handling  of  raw  material  to 
the  diversified  finished  products  has  won  for  them 
a  reputation  enjoyed  by  but  few  craftsmen. 

Expansion  of  Manufacturing. — The  remarkable 
expansion  of  the  confectionery  industry  is  also  in 
large  measure  due  to  the  commercial  methods 
adopted  of  late  years  in  methodically  and  per¬ 
sistently  soliciting  business,  also  to  the  remarkable 
increase  in  the  establishment  of  attractive  retail 
stores,  especially  adapted  to  the  handling  of  con¬ 
fectionery.  Another  creditable  cause  is  that  al¬ 
most  all  American  confectionery  is  of  a  very  high 
degree  of  purity  and  mostly  free  from  adulterants. 

Capacity  and  Equipment. — To  those  not  famil¬ 
iar  with  the  interior  of  a  modern  confectionery 
plant,  it  would  be  a  matter  of  surprise  to  observe 
the  extraordinary  innovations  in  manufacturing 
methods  which  have  been  adopted  in  recent  years. 
Not  only  has  the  size  of  the  equipment  been  in¬ 
creased,  but  a  long  list  of  new  and  novel  appli¬ 
ances  has  been  introduced  to  facilitate  the  produc¬ 


tion  of  “sweets”  from  the  raw  product  to  the  fin¬ 
ished  confection.  Mechanical  engineering  skill 
has  been  employed,  as  well  as  the  highest  design¬ 
ing  and  inventive  skill,  to  manufacture  appliances 
which  reduce  hand  labor  to  a  minimum  and  man¬ 
ual  handling  as  well. 

Variety  of  Preparations. — Another  cause  of  in¬ 
creased  demand  is  to  be  found  in  the  endless  vari¬ 
ety  of  preparations  in  which  confectionery  is 
offered  to  the  public,  as  well  as  to  the  most  tooth¬ 
some  combinations  of  accessories  from  chocolates 
and  vanillas  and  a  score  or  two  of  “supplies”  which 
the  good  taste,  skill  and  art  of  the  workmen  em¬ 
body  in  their  products.  Medical  science  is  of  late 
more  definitely  recognizing  the  hygienic  value  of 
confections,  and  the  nutritive  properties  of  sugar 
are  better  known  and  appreciated  than  formerly. 

Manufacturing  Facilities. — The  establishment 
of  large  plants  in  the  greater  cities,  where  every 
possible  mechanical  device  is  adopted  for  economic 
production,  has  resulted  in  the  production  of  con¬ 
fectionery  of  great  variety;  from  these  centers 
confections  are  distributed  throughout  the  United 
States  with  dispatch.  The  old-time  pots  and  pans 
and  primitive  methods  have  been  superseded  with 
the  later  gigantic  facilities.  Temptation  is  offered 
in  every  form  in  well-arranged  and  well-kept 
stores,  where  pure  goods  are  neatly  packed  by  deft 
fingers  in  attractive  boxes.  While  more  or  less 
adulteration  prevails  in  cheaper  grades,  and  which 
is  revealed  in  prices  at  which  such  confectionery  is 
offered,  the  general  tendency  is  to  purity.  The 
industry  is  expanding  rapidly  under  the  stimulus 
of  cheap  sugar  and  the  abundance  of  supplies 
which  enter  into  the  composition  of  confectionery. 


Comparative  Summary  of  the  Confectionery  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . . 

1,450 

#3,486,874 

9,801 

#3,242,852 

#25,637,033 

2.901 

#23,326,799 

21,724 

#7,783,007 

855,997,101 

4,297 

#35,155,361 

33,583 

#10,367,687 

#81,290,543 

Wage-earners.. ...*••••«  ••••• 

Wages  paid . . 

Value  of  products 

Cooperage. 

Old-Time  Coopers. — The  cooper  has  been  an  im¬ 
portant  craftsman  for  two  or  three  thousand 
years.  Just  how  the  early  coopers  did  their  work 
is  not  told  us,  but  it  is  evident  from  many  paint¬ 
ings  and  old  drawings  in  some  of  the  older 
museums  that  the  art  of  cooperage  was  sufficiently 
well  understood  in  the  early  ages  to  furnish  re- 
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ceptacles  for  valuable  liquids  which  it  was  desired 
to  preserve  for  use. 

London  Coopers. — The  first  distinctive  record  of 
cooperage  as  a  class  is  given  in  the  records  of 
London  when  a  guild  was  incorporated  in  1501. 
Coopers  were  in  those  days  defined  as  tight,  wet, 
dry  and  white  coopers,  according  to  the  purpose 
for  which  their  work  was  intended.  The  tight 
coopers  and  wet  coopers  made  casks  for  holding 
liquids;  the  dry  coopers  made  casks  for  flour,  rice, 
dried  fruits,  etc.  The  white  cooper  made  butter 
casks,  tubs,  pails  and  churns. 

Mechanism  in  Coopering. — There  are  885  pat¬ 
ents  for  various  kinds  of  coopering  in  the  United 
States,  from  the  smallest  vessel  to  the  largest 
casks.  Special  machinery  is  now  devised  for  the 
manufacture  of  the  enormous  casks  which  the 
•commercial  requirements  of  the  present  day  call 
ior,  especially  for  the  large  casks  used  in  Califor¬ 
nia,  where  they  are  employed  in  wineries.  A 
great  deal  of  machinery  has  been  invented  in  the 
production  of  barrel  staves  and  barrel  heads.  Re¬ 
cent  tub-crozing  machines  have  been  invented 
showing  fine  mechanical  ability.  A  number  of 
machines  are  in  use  for  the  making  of  fruit 
baskets. 

Growth. — The  industry  is  gradually  increasing 
in  extent  and  in  the  volume  of  its  products.  The 
extraordinary  demand  for  barrels  and  casks  in  the 
malt  and  whiskey  manufacturing  industries  have 
built  up  quite  a  number  of  extensive  plants 
wherein  barrels  for  beer  and  whiskey  are  manu¬ 
factured. 

Increasing  Uses. — A  score  or  two  of  industries 
are  annually  making  increasing  requisitions  on 
the  cooperage  industry  for  the  transportation  and 
storing  of  materials,  including  salt,  flour,  sugar 
and  molasses,  lime  and  cement,  fruit — especially 
apples — fish,  and  scores  of  commodities  which 
cannot  be  conveniently  handled  or  transported  in 
other  receptacles. 

Woods  Used. — Cooperage  in  recent  years  has 
placed  its  hands  on  many  woods  that  a  few  years 
ago  were  not  used  at  all  or  only  used  in  a  small 
way.  Among  these  may  be  mentioned  sweet  gum, 
that  grows  on  the  bottom  lands  of  the  Mississippi 
Valley.  It  is  now  a  high-priced  wood,  Europeans 
having  taken  it  freely  as  “satin  walnut.”  Some 
coopers  alternate  sweet  gum  staves  with  oak.  Gum 
is  always  sawed,  because  “riving”  is  impossible, 
for  lack  of  grain. 

Coopers  know  that  any  kind  of  wood  is  liable 
to  twist,  but  “lock  grain”  is  rare  in  ash,  oak,  pop¬ 
lar,  beech  and  linn.  Black  gum  is  always  lock¬ 


grained.  Willow,  for  a  long  time  rejected  by  the 
cooper,  is  now  extensively  used  for  heading,  but 
it  is  difficult  to  saw,  because  the  bark  hangs  to 
the  teeth  and  chokes  the  saw.  The  sawyers  call 
this  “saddle-bagging”  the  saw. 

For  a  long  time  even  red  oak  was  rejected,  but  it 
is  now  in  general  demand  for  headings  and  staves. 
It  is  difficult  to  dry,  and  retains  moisture  tena¬ 
ciously,  which  makes  it  hard  to  handle  even  when 
dry. 

It  is  the  custom  to  plane  headings  with  the 
grain,  and  to  feed  each  piece  into  the  planer  so 
that  the  cutters  will  not  work  against  the  grain. 
The  sawed  side  of  tough,  soft  wood,  like  soft 
maple,  cottonwood  and  maple,  is  apt  to  show  long 
“frazzles,”  sometimes  called  wool,  and  then  the 
wood  is  hard  to  saw. 

Broadening  Requirements.  —  The  systems  and 
methods  for  preparing  material  for  the  cooper 
have  been  greatly  improved  in  recent  years,  and 
the  mechanical  appliances  in  the  cooperage  plant 
have  also  been  modified  in  the  direction  of  a  larger 
output  per  man.  The  development  of  the  great 
chemical  industry  and  the  multiplication  of  dye¬ 
ing  plants  and  the  increase  in  the  tanning  indus¬ 
try,  as  well  as  increasing  capacity  in  many  other 
industries  which  use  the  products  of  the  cooper’s 
plant,  have  united  to  sustain  an  enormous  demand. 
The  rapid  growth  of  the  industry  has,  however, 
been  curtailed  to  some  degree  by  the  use  of  re¬ 
ceptacles  made  of  iron  and  steel  in  place  of  wood. 


Comparative  Summary  of  the  Cooperage  Industry. 


1880 

1890 

1900 

Number  of  establishments. . 
Capital  invested . 

3.898 

812,178,726 

25,973 

88,922,603 

833,714,770 

2,652 

817,806,554 

22,955 

810,056,249 

838,617,956 

2,146 

822.568,873 

22,938 

89,200,303 

840,576,462 

Wage-earners . 

Wageft  paid . . . . 

Value  of  products . 

Cordage  and  Twine  Making. 

Cordage  in  Early  Times. — The  first  use  of  ma¬ 
terial  which  answered  the  purpose  of  twine  as 
used  at  this  day  of  which  we  have  record  is  men¬ 
tioned  in  Exodus,  xxvi,  26,  “Thou  shalt  make  an 
hanging  of  blue  and  fine  twine  linen,  wrought  with 
needlework.”  Then  was  not  only  twine  made  in 
those  early  days,  but  linen  and  needles,  and  the 
people  were  evidently  accustomed  to  their  uses. 
Twine  and  cordage  was  one  of  the  earliest 
essentials  of  life,  and  their  use  expanded  apace 
when  those  conditions  of  society  arose  which  we 
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characterize  under  the  term  civilization.  Cord¬ 
age  has,  in  all  ages,  played  a  very  prominent  part 
in  developing  commerce  and  trade,  as  is  indicated 
by  frequent  references  to  its  use  in  the  old  books 
and  writings. 

Twine  Manufacture. — With  the  systematic  de¬ 
velopment  of  agriculture,  twine  became  an  im¬ 
portant  article  and  gradually  developed  into  a 
considerable  industry.  At  the  present  time  it  is 
one  of  the  leading  industries  in  the  West,  the 
product  being  largely  used  to  bind  grain  for  its 
convenient  handling  in  the  earlier  stages  of  its 
passage  from  the  soil  to  the  mill.  It  is  produced 
to  a  greater  or  less  degree  in  prisons  as  a  means 
of  furnishing  available  employment  to  criminals. 

Materials  Used. — Various  materials  are  used  in 
the  production  of  twine  and  cordage,  among  them 
cotton,  flax  fibre,  hemp  and  jute.  Eaw  cotton, 
yarn  and  waste  are  used  in  cotton  twine  and  cord¬ 
age.  The  qualities  of  flax  fibre  used  are  known  as 
rough,  tow  and  line,  supplies  of  which  are  re¬ 
ceived  from  Europe  and  Canada,  in  addition  to 
the  home  supply. 

Hemp. — Hemp  is  distinguished  as  Manila, 
Sisal,  New  Zealand  and  Russian,  Italian  and 
American.  The  yarns  used  are  made  of  jute,  silk 
and  worsted.  A  great  supply  comes  from  Ma¬ 
nila,  the  quantity  imported  in  1900  being  123,- 
241,820  pounds,  out  of  a  total  supply  of  418,416- 
811  pounds,  costing  $26,632,006;  and  from  Sisal, 
the  quantity  for  that  year  being  146,352,853 
pounds.  In  1900,  26,540  bales  of  cotton  were 
used  to  produce  13,022,755  pounds  of  twine  and 
cordage  product.  The  value  of  all  twine  and 
cordage  manufactured  in  the  United  States  that 
year  was  $37,849,651,  in  which  the  item  of  binder 
twine  alone  amounted  to  $14,185,581,  and  was 
mainly  consumed  for  agricultural  purposes. 

Rope. — Rope  is  made  of  cotton,  Manila,  Sisal, 
jute,  gummy  bagging  and  jute  burlap.  The  value 
of  rope  produced  in  1900  was  $14,666,829.  The 
superior  quality  and  longer  life  of  American  rope 
is  creating  a  demand  for  it  in  many  parts  of  the 
world.  In  China  rope  is  made  of  grass,  hemp, 
jute,  palm  and  bamboo. 


Comparative  Summary  of  Cordage  and  Twine  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested  -  - . 

165 

87.140.475 

5,435 

81.588,676 

812,492,171 

150 

823,351.833 

12,385 

83.976.232 

833,312,559 

105 

829.276.470 

13,114 

84,113.112 

$37,849,651 

r  t . . . 

Wages  paid . . 

y<jlng  of  products . . . 

Cork  Making;. 

Nature  of  Cork. — Cork  is  an  extremely  impor¬ 
tant  wood  in  the  industries  and  domestic  econo¬ 
mies,  and  is  obtained  from  the  outer  layer  of  bark 
of  what  is  known  as  the  cork  tree.  It  is  a  very 
elastic  tissue,  consisting  of  thin  wall  and  nearly 
cubical  cells.  The  cork  does  not  peel  off  the  tree 
readily  and  often  contains  long  clefts.  It  is  read¬ 
ily  compressible,  extremely  porous,  and  by  reason 
thereof  is  adaptable  to  the  closing  of  bottles,  casks 
and  vessels  containing  liquids.  It  is  also  used  to 
more  or  less  extent  in  many  of  the  industries. 

Machines  for  Cutting. — Machines  are  made  for 
the  express  purpose  of  cleanly  cutting  cork  and 
tapering  for  different  uses.  The  knife  of  this 
machine  cuts  a  perfect  arc,  the  machine  drops  the 
cork  into  one  receptacle  and  the  shavings  into 
another,  and  the  hone  instantly  sharpens  the  knife 
for  further  work.  Another  machine  for  pressing 
corks  consists  of  a  lever-press  with  jaws,  which 
presses  the  cork  into  the  desired  shape.  Machines 
are  made  for  driving  corks  into  bottles,  which  they 
do  with  remarkable  rapidity  to  the  great  saving  of 
time  and  trouble. 

Equipment. — A  portion  of  the  equipment  of  the 
cork  factory  consists  of  a  press  in  which  the  cork, 
previously  wetted,  is  rendered  elastic  to  enable  it 
more  readily  to  enter  the  neck  of  the  bottle.  In 
one  form  the  cork  is  placed  between  the  serrated 
surfaces  of  the  concave  and  the  eccentric  cam  and 
is  pressed  to  a  lesser  or  greater  extent  by  the  par¬ 
tial  rotation  of  the  cam. 

Where  Grown. — The  cork  tree  grows  in  Spain, 
and  is  most  abundant  in  Catalonia  and  Valencia. 
Some  cork  wood  is  found  in  New  South  Wales  as 
well  as  in  the  West  Indies. 

Extent  of  Industry. — The  industry  has  become 
quite  an  important  one  with  the  growth  of  the 
bottling  industry,  and  also  that  branch  of  industry 
which  manufactures  larger  receptacles  for  the 
holding  of  various  liquors.  There  are  62  cork-cut- 
ting  establishment's  in  the  United  States,  employ¬ 
ing  2,340  workmen,  producing  corks  worth  $4,- 
392,364.  The  capital  invested  in  these  establish¬ 
ments  amounts  to  $2,683,683. 


Corset  Making;. 

Universal  Acceptance.— The  word  corset  is  of 
Italian  origin,  though  an  article  of  feminine  ap¬ 
parel,  known  as  the  corsettus,  was  worn  by  Roman 
women.  It  is  evident  from  the  evidence  afforded 
by  excavations  of  ancient  ruins  and  burial-places. 
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as  well  as  from  some  early  paintings,  that  some 
article  of  like  purpose  was  in  quite  general  use 
among  women,  although  it  lacked  those  especial 
features  which  modern  skill  and  the  use  of  whale¬ 
bone  and  steel  and  superior  textile  material  has 
latterly  given  this  important  and  comfortable  arti¬ 
cle  of  dress. 

Nature  and  Fashion. — The  instincts  of  nature, 
as  well  as  of  fashion,  dictate  the  use  of  such  sup¬ 
porting  and  conforming  device,  and  it  is  not  to  be 
wondered  at  that  in  all  ages  and  in  all  countries 
the  corset,  in  some  form  or  other,  has  been  used 
by  the  female  sex.  Physiological  reasons  also  lend 
their  consent  to  its  use. 

Stimulus  Given  by  Sewing  Machines. — The  in¬ 
dustry  of  corset  making  received  an  impetus  with 
the  coming  of  the  sewing  machine  and  the  advent 
of  mechanical  appliances.  Whalebone  appears  to 
be  less  used  in  most  of  the  cheaper  grades  of  cor¬ 
sets,  having  been  driven  out,  probably,  by  the 
cheaper  steel  that  has  been  adapted  for  such  uses. 
The  supply  of  whalebone  is  steadily  decreasing, 
but  the  serviceability  of  the  corset  does  not  suffer 
in  consequence. 


Comparative  Summary  of  Corset  Making. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invpatfifl .  » . 

113 

81,611,695 

8,802 

81,745,969 

86,494,705 

205 

86,640,056 

10,928 

83,509,039 

812,401,575 

216 

87,481,048 

12,729 

83,791,509 

814,878,116 

Wage -eaTTi era  . . . 

Wages  paid . . . . 

Value  of  products . 

Cotton  Ginning  and  Compressing. 

The  Giant  Among  Crops. — The  cotton  crop  of 
the  United  States  is  the  greatest  single  crop  pro¬ 
duced  in  the  world,  and  the  greatest  in  importance 
as  measured  by  its  commercial  value  and  in  the 
utilities  which  it  subserves.  It  is  the  basis  of  vast 
industrial  activities,  and  furnishes  employment  to 
a  greater  number  of  people  directly  and  indirectly, 
and  requires  a  greater  volume  of  capital  in  the 
various  ramifications  of  its  transformation  into 
use,  than  any  other  natural  or  manufactured  prod¬ 
uct.  Cotton  is  the  basis  of  the  clothing  of  the 
people  of  the  world,  and  it  enters  into  various 
materials  that  are  used  in  the  industries. 

Its  cultivation  and  its  preparation  from  the  gin 
to  the  loom,  and  its  use  in  a  great  variety  of  ways 
with  other  textiles,  furnish  employment  for  labor, 
skill,  taste  and  ingenuity  beyond  any  other  prod¬ 
uct  of  the  soil. 


It  is  comparatively  a  new  product,  and  a  very 
recent  gift  to  mankind.  The  United  States  is 
blessed  in  being  the  most  favored  spot  on  the  globe 
for  its  cultivation,  and  to  American  inventors  and 
mechanics  belongs  much  of  the  credit  for  provid¬ 
ing  the  appliances  and  devising  the  methods 
whereby  this  most  valuable  fibre  is  converted  into 
material  for  use  in  clothing  and  other  articles  of 
use. 

Thus  far  no  mechanical  devices  have  been  in¬ 
vented  by  which  the  cotton  can  be  gathered  from 
the  stalk  in  the  field,  though  numerous  efforts 
have  been  made  to  that  end.  The  picking  is  per¬ 
force  done  by  hand,  and  the  product  is  first  sub¬ 
jected  to  human  invention  in  the  cotton  gin, 
where  the  first  separation  takes  place. 

Ginning. — In  the  development  of  the  cotton  gin 
quite  a  number  of  valuable  improvements  have 
been  introduced.  In  the  earlier  processes  only 
the  long  staple  fibre  was  secured,  leaving  the  cot¬ 
ton  seed  covered  with  a  short  fibre  which,  with 
the  seed,  was  regarded  as  a  waste  product.  To 
reclaim  this  short  fibre  and  secure  the  seed  in 
condition  for  use  have  been  the  main  endeavors 
of  inventors  during  the  past  twenty  years.  With¬ 
in  this  period  114  patented  processes  have  been 
worked  out,  resulting  in  the  proper  delinter  of  to¬ 
day,  and  which  reclaims  both  the  fibre  and  the 
seed  in  condition  for  use,  the  former  as  wadding, 
the  latter  as  a  valuable  cattle  food. 

Pneumatic  Feed  Devices. — Another  progressive 
step  of  great  practical  importance  has  been  the 
introduction  of  pneumatic  feed  devices  for  gins 
whereby  the  cotton  can  be  fed  at  once  from  the 
wagon  to  a. series  of  gins.  There  are  ninety-one 
different  ways  of  doing  this,  but  those  in  practical 
use  are  very  few. 

The  production  of  a  machine  capable  of  decorti¬ 
cating  the  stems  of  ramie  or  China  grass  has  been 
long  the  objective  point  of  a  good  many  in¬ 
ventors,  but  as  yet  none  have  reached  commercial 
success. 

Compression  of  Cotton. — Cotton  growers  have 
been  for  a  long  time  anxiously  looking  for  me¬ 
chanical  appliances  which  would  enable  them  to 
get  away  from  the  old  square  bottom  bale,  and 
they  have  been  rewarded  for  their  patience  by  a 
cylindrical  press  which  presses  the  cotton  much 
closer,  makes  it  substantially  fire-proof  and  more 
convenient  for  handling.  Cotton  presses  were  in¬ 
vented,  in  1847,  to  roll  cotton  into  bales;  another 
was  invented,  in  1848,  of  roller  press  form,  and 
subsequent  inventions  for  rolling  cotton  ap¬ 
peared  from  time  to  time.  It  was  not,  however. 
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until  1891,  that  the  idea  of  forming  the  cotton 
into  a  sheet  or  bat  first  suggested  itself.  A  ma¬ 
chine  was  invented,  which  rolled  the  cotton  into 
cylindrical  form,  each  layer  being  subjected  to 
pressure  as  it  is  wound  on  the  spindle.  This  im¬ 
provement  was  followed  by  several  others,  one 
being  a  press  comprising  an  upright  frame  carry¬ 
ing  an  upper  stationary  and  a  lower  movable  roll, 
and  a  positively  driven  core  located  between  them. 
Later  improvements  appeared  in  which  the  core 
is  driven  from  the  rolls,  and  these  were  the  first 
commercially  successful  cylindrical  presses  intro¬ 
duced. 

Endless  Belt  Improvement. — Subsequent  im¬ 
provements  appeared  in  which  the  distinctive 
feature  was  a  weighted  endless  belt  within  the 
loop  or  bight  of  which  the  bale  is  formed,  layer 
upon  layer. 

Trying  New  Methods. — A  still  further  improve¬ 
ment  appeared  in  1895  in  which  a  cjdindrical  cot¬ 
ton  bale  was  formed  of  a  bat  wound  spirally, 
layer  upon  layer,  the  bale  being  of  great  and  sub¬ 
stantially  uniform  density  throughout.  Efforts 
are  now  being  made  to  form  rectangular  bales 
of  super-imposed  layers,  each  being  subjected  as 
laid  to  heavy  pressure.  The  folded  bat  press  has 
been  recently  improved  in  several  particulars.  In 
each  of  these  improvements  the  cotton  is  taken  in 
a  bat  from  the  gin  compressor  between  rolls  and 
led  to  the  baling  chamber,  where  it  is  folded  back 
and  forth  and  kept  under  pressure  until  a  rec¬ 
tangular  bale  of  sufficient  size  is  formed. 

The  Volute  Type. — Another  type  of  press  is  the 
cylindrical  or  volute  type,  but  these  have  to  be 
stopped  at  intervals  to  remove  the  bale  and  start 
a  new  bale.  This  objection  has  been  partially 
overcome. 

Continuous  Press. — A  form  of  press  has  met 
with  considerable  favor  in  which  the  cotton,  in¬ 
stead  of  being  wound  in  a  volute,  is  formed  into 
a  helix.  The  bat  of  cotton  is  fed  under  great 
pressure  through  a  rotating  head,  which  is  pressed 
against  the  cotton  already  in  the  baling  chamber. 
This  press  is  continuous  by  constant  feeding. 
It  cuts  the  cotton  off  into  bales  of  desired  size  as 
it  emerges  from  the  baling  tube.  These  presses  are 
adapted  to  use  on  the  plantation  and  but  one  com¬ 
pression  is  required.  The  cotton  is  made  into  a 
highly  condensed  mass,  equaling  in  density  ordi¬ 
nary  woods,  so  that  it  does  not  readily  burn  or 
smolder. 


Comparative  Summary  of  the  Colton  Ginning  Industry. 


1890 

1900 

Number  ol  establishments . 

Capital  invested . 

1,687 

$3,221,987 

6,920 

11,360 

$23,228,130 

14,135 

Wag0s  paid  . . 

$660,885 

$2,367,450 

$1,930,039 

Yabifl  of  products . 

$14,743,270 

Enlargement  of  Area. — The  improvements  in 
ginning  and  compressing  have  made  it  possible 
to  enlarge  the  cotton  area  and  to  economize  the 
cost  and  labor  to  the  great  benefit  of  the  industry. 

Compressing. — The  compression  of  cotton  was 
represented  in  1900  by  116  establishments,  with 
an  invested  capital  of  $2,248,800,  employing  2,742 
wage  workers. 


Cotton-Seed  Oil  Making. 

Development. — The  development  of  the  cotton¬ 
seed  oil  industry  has  been  remarkably  rapid.  In 
1860  it  was  treated  as  a  waste;  in  1870  it  was  used 
as  a  fertilizer;  in  1880  it  became  a  cattle  food;  in 
1890  it  became  a  table  condiment,  and  in  1900 
its  use  became  general,  and  under  disguised  forms 
has  obtained  great  popularity.  Cotton  oil  was 
made  as  far  back  as  1837,  but  it  attracted  no  at¬ 
tention. 

Method  of  Preparation. — The  cotton  seed  is 
brought  from  the  field  to  the  ginneries  and  there 
the  fibre  adhering  to  the  seed  is  removed;  the 
removal  of  the  short  fibre,  known  as  linters,  is 
the  first  process  through  which  the  seed  passes 
to  the  oil  mill.  The  clean  seed  consists  of  2  per 
cent,  linters,  48  per  cent,  hulls,  and  50  per  cent, 
meat.  The  seed,  after  passing  through  delinting 
machines,  is  run  through  hullers,  which  cut  the 
seed  and  which  drops  into  shakers,  and  then 
passes  through  beaters.  A  ton  of  seed  yields 
1,000  pounds  of  hulls.  The  feeding  of  hulls  to 
cattle  is  being  recognized  more  and  more  every 
year  as  a  profitable  use  of  this  by-product,  and 
cattle  raisers  find  it  a  good  flesh-producing  feed. 

Final  Methods. — The  separated  meats  pass  from 
the  shakers  to  the  rolls,  where  they  are  crushed; 
then  pass  to  cookers,  where  they  are  cooked  to 
break  up  the  oil  cells.  The  cooked  meats  are 
then  enclosed  in  camel’s-hair  mats  placed  in  hy¬ 
draulic  presses  and  ' subjected  to  a  pressure  of 
from  2,000  to  4,000  pounds.  The  resultant  crude 
oil  is  then  pumped  into  settling  tanks  where  it 
settles  and  the  residue,  after  the  expressing  of 
the  oil,  is  formed  into  hard  cakes — oil  cakes  of 
commerce. 
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Cotton-Seed  Meal.  —  All  cotton-seed  meal  con¬ 
tains  a  larger  percentage  of  nitrogen  than  any 
other  food.  It  is  the  most  concentrated,  cheap¬ 
est  and  most  nutritious  of  foods  for  stock  use. 
Mixing  it  with  bran,  middlings  or  hulls  or  other 
feeds,  produces  an  ideal  cattle  food.  There  is 
obtained  from  a  ton  of  seed  approximately  275 
pounds  of  crude  oil. 

Summer  Yellow. — Crude  cotton-seed  oil,  after 
its  first  process  of  refining,  comes  out  in  the  shape 
of  a  clear,  brilliant  yellow  oil,  known  as  summer 
yellow,  which  is  classified  as  choice,  prime,  off  and 
scap  oil. 

Various  Uses. — With  the  improved  refining 
methods  of  the  past  few  years  there  has  been  an 
increased  demand  for  the  product.  It  is  used  in 
the  manufacture  of  lard,  as  a  mixture  for  lard, 
oleo,  stearine,  refined  cotton-seed  oil  and  other 
products.  It  is  also  used  in  the  manufacture  of 
washing  powders  and  is  largely  used  by  bakers 
as  a  substitute  for  olive  oil.  About  10  per  cent, 
of  the  crude  oil  forms  a  by-product  known  as 
soap  stock  or  foot,  which  is  used  in  making  wool- 
scouring  soaps  and  cheap  grades  of  laundry  soaps. 
It  is  also  used  to  produce  glycerine,  candle  stock, 
olein  and  pitch. 

Increase  in  Production. — The  almost  eightfold 
increase  in  the  value  of  cotton-seed  oil  products 
in  twenty  years  is  an  evidence  of  the  rapidly  ex¬ 
panding  uses  to  which  it  is  being  put.  Large 
quantities  are  exported,  and  portions  of  it,  it  is 
said,  reappear  as  olive  oil;  but  this  substitution  is 
not  as  general  as  is  supposed.  It  is  wholesome, 
and  possesses  high  dietetic  properties,  and  is  mak¬ 
ing  its  way  into  a  number  of  new  channels  of  con¬ 
sumption. 


Comparative  View  of  the  Cotton-Seed  Oil  and  Cake  Industry  ■  in  the 
United  States. 


1880 

I860 

1900 

Number  of  establishments. . . 
Capital  invested . 

45 

83,862,300 

3,319 

8880,836 

$7,690,921 

119 

$12,808,990 

6,906 

81,493,780 

819,336,947 

869 

;  834,461 ,461 
11,007 
83,143,469 
868,726,632 

Wage-earners . 

Wages  paid . 

Value  of  products . 

Cotton  Spinning:  and  Weaving;. 

First  Cotton  Mill. — The  first  cotton  mill  in  the 
United  States  was  built  at  Beverly,  Massachusetts. 
In  1806  an  old  mill  at  Byfield,  Mass.,  was 
equipped  with  English  machinery,  where  the  cot¬ 
ton-spinning  industry  was  in  a  prosperous  condi¬ 


tion.  The  subject  of  cotton  spinning  very  early 
attracted  the  attention  of  Americans,  who  were 
instinctively  mechanical.  They  recognized  the 
inconvenience  of  having  to  depend  upon  English 
factories  for  cotton  goods,  especially  as  the  raw 
material  was  grown  in  their  own  country  and 
transported,  at  great  expense,  three  thousand 
miles  or  over  to  be  manufactured  into  cloth. 

Some  Early  Products.  —  As  early  as  1775  a 
spinning  jenny  of  twenty-four  threads  was  put  in 
operation  at  Philadelphia,  and  in  1782,  Samuel 
Wetherall,  of  that  city,  had  established  a  suc¬ 
cessful  business  in  making  jeans,  fustians  and 
everlastings.  In  1794  Samuel  Slater,  of  Paw¬ 
tucket,  E.  I.,  made  the  first  cotton  thread  spun  by 
water-power.  In  1794  the  first  calico  was  printed 
at  East  Greenwich,  E.  I.  When  it  was  found  that 
cotton  goods  could  be  manufactured,  it  stimu¬ 
lated  inventive  enterprise.  Cotton  duck  was 
among  the  early  cotton  products.  Between  1806 
and  1815  fifty-seven  cotton  mills  were  erected  in 
Massachusetts  alone.  In  1810,  611,481  yards  of 
cotton  goods  of  household  manufacture  were  pro¬ 
duced  in  Pennsylvania,  of  which  over  one-third 
was  made  in  the  city  of  Philadelphia.  Early  in 
the  last  century  six  large  and  successful  cotton 
mills  were  built  in  Allegheny  City,  Pa.,  and  sup¬ 
plied  the  Western  trade  via  the  Ohio  river. 

Fine  Productions. — The  use  of  cotton  for  dec¬ 
orative  fabrics  originated  in  Philadelphia,  where 
it  had  early  in  the  last  century  been  brought  to 
great  perfection  in  turning  out  cotton  tapestries 
and  chenille  curtains. 

Cotton  Spinning. — The  cotton-spinning  indus¬ 
try  was  greatly  stimulated  in  the  United  States. 
The  spinning  wheel  was  a  necessary  piece  of 
household  furniture.  It  consisted  of  a  wheel, 
band  and  spindle  driven  by  the  hand  or  foot.  In 
1850  the  value  of  cotton  goods  produced  was 
$61,869,184;  in  1900,  $339,200,320,  or  five  and  a 
half  times  greater  output.  To  follow  out  the  me¬ 
chanical  improvements  in  cotton  manufacture 
during  the  half  century  would  require  a  volume. 
The  enthusiasm  of  hundreds  of  inventors  has 
been  applied  to  the  task,  and  machine  followed 
machine  in  rapid  succession. 

Foundation  of  the  Industry. — The  foundation 
of  cotton  manufacture  was  laid  in  the  almost  sim¬ 
ultaneous  invention  of  the  steam  engine  and  the 
spinning  jenny.  Hargreaves’  spinning  jenny  was 
invented  in  1764  and  patented  in  1770.  Ark¬ 
wright’s  water  frame,  the  invention  of  drawing  of 
rollers,  was  perfected  in  1775;  Crompton’s  steam 
engine  was  applied  to  cotton  manufacture  in 
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1785.  in  that  year  Cartwright’s  power  loom  com¬ 
pleted  the  group  of  fundamental  inventions. 

Machines  for  Preparing  Cotton. — An  epochal 
event  was  the  invention  of  machines  for  prepar¬ 
ing  cotton  for  manufacturing.  The  first  of  these 
machines  was  the  scutching  machine,  introduced 
in  Glasgow,  Scotland,  in  1800.  John  Crighton, 
of  Manchester,  in  1814,  brought  out  the  lap  ma¬ 
chine. 

After  a  number  of  improvements  came  the 
carding  machine,  born  out  of  the  lap  machine, 
which  after  numerous  inventions  became,  in  1880, 
practically  what  it  is  to-day.  The  combing  ma¬ 
chine  was  first  exhibited  in  1851. 

The  number  of  cards  in  use  in  1900  was  6,605 
against  7,015  in  1890,  a  decrease  of  410.  The 
number  of  combing  machines  increased  from  839 
in  1890  to  1,415  in  1900. 

The  Loom. — The  great  epochal  feature  was  the 
perfection  of  the  loom  to  which  inventors  had  di¬ 
rected  their  energies  for  years  to  secure  greater 
speed.  Francis  Cabot  Lowell,  in  1814,  improved, 
or  rather  reinvented,  the  power  loom.  Numerous 
inventions  followed,  aiming  to  reduce  or  do  away 
with  the  time  occupied  in  changing  shuttles. 
This  is  now  accomplished,  not  in  changing  the 
shuttle  while  the  loom  is  in  motion,  but  in  giving 
the  shuttle  a  fresh  supply  of  weft  without  re¬ 
moving  it  from  the  loom.  The  success  of  the 
Northrop  loom  stimulated  inventors  to  bring  out 
new  devices  of  the  shuttle-changing  variety. 

Mercerization. — John  Mercer,  an  Englishman, 
born  in  1791,  introduced,  in  1845,  what  has  since 
been  known  as  “mercerization,”  which  consists  in 
treating  vegetable  fibre  or  cotton  as  yarn  or  of 
woven  goods  to  the  action  of  caustic  soda  dis¬ 
solved  in  water  and  treating  it  subsequently  with 
pure  water  and  dilute  sulphuric  acid.  This  action 
produces  a  chemical  and  physical  change  in  the 
fibre.  Later  experiments  showed  that  if  mercer¬ 
izing  is  done  under  tension,  the  fibre  becomes 
more  translucent,  the  surface  smoother  and  the 
goods  acquire  a  greateff  lustre.  This  led  to  the 
reintroduction  of  the  process  now  so  generally 
used.  The  process  has  to  be  conducted  with 
great  care.  When  yarn  is  mercerized  it  is  passed 
through  the  bath  between  rollers  which  prevent 
all  contraction,  then  through  the  Water  bath  and 
a  weak  solution  of  sulphuric  acid  under  the  same 
conditions. 

Sheeting  and  Shirting.— The  largest  single  item 
in  cotton  goods  is  sheetings  and  shirtings,  made 
from  coarse  and  medium  yams.  Next  in  impor¬ 
tance  is  print  cloths  not  finer  than  No.  28  warp. 


Most  of  the  other  classes  of  goods  are  wholly  or 
mostly  woven  from  medium  and  coarse  yarns. 
Not  more  than  one-twentieth  of  the  yarn  spun 
for  cotton  goods  is  classed  as  fine,  but  there  is  a 
constant  tendency  toward  finer  spinning. 

Water-Power. — Water-power  has  been  partially 
supplanted  by  steam-power  in  cotton  mills,  the 
division  in  1900  being  250,790  water  horse-power 
and  527,186  steam-power.  The  possibilities  of 
the  electrical  transmission  of  power  obtained 
from  water  points  to  a  reaction  in  favor  of  steam. 
Already  over  20,000  electric  horse-power  is  util¬ 
ized  and  each  year  the  amount  of  power  so  gen¬ 
erated  is  increasing. 

Steps  of  Progress. — The  steps  ia  the  progress  of 
cotton  spinning  before  the  advent  of  steam  are 
marked  by  Hargreaves’  spinning  jenny,  Ark¬ 
wright’s  water  frame,  and  Crompton’s  mule.  All 
the  older  improvements  in  carding,  drawing, 
roving  and  spinning  were  thrown  open  in  1785 
with  the  advent  of  the  power  loom.  Next  came 
the  scutching  machine  in  1800,  the  lap  machine 
in  1824,  which  improved  this  method  of  opening 
and  scutching;  then  the  carding  machine,  which, 
with  an  improved  revolving  flat,  made  it  the 
carding  machine  practically  as  it  is  to-day. 

The  Mule. — The  mule  was  transformed  as  long 
back  as  1835  into  a  purely  automatic  machine, 
which  seemed  almost  endowed  with  human  intel¬ 
ligence.  Later  improvements  have  been  merely 
in  details. 

Frame  Spinning. — This  appliance  was  greatly 
improved  by  the  ring  and  the  traveler  and  re¬ 
sulted  in  the  invention  of  the  Eabbeth  spindle, 
which  produced  yarn  at  about  10,000  turns  a 
minute.  Ring  spinning  became  more  economical 
than  mule  spinning. 

The  Shuttle. — At  the  speed  at  which  modern 
looms  are  run  the  yarn  in  the  shuttle  is  exhausted 
in  about  8  minutes  in  the  manufacture  of  shirt¬ 
ing  or  print  cloths.  If  the  yarn  is  coarse  and 
the  speed  the  same,  the  shuttle  needs  to  be 
changed  still  oftener.  The  fewer  changes,  the 
less  the  cost  of  labor,  hence  the  increase  in 
shuttle-changing  devices.  The  best  device  to  this 
end  consists,  not  in  changing  the  shuttle  while 
the  loom  is  in  motion,  but  in  giving  the  shuttle 
a  fresh  supply  of  weft  without  removing  it  from 
the  loom. 

The  Northrop  Loom. — The  Northrop  loom, 
which  was  first  brought  to  the  attention  of  manu¬ 
facturers  in  1895,  met  with  rapid  adoption 
because  of  two  fundamental  improvements,  viz.: 
the  filling-changing  mechanisms  and  the  warp- 
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stopping  devices.  By  the  first,  the  stoppage  on 
account  of  exhausted  shuttles  is  wholly  saved.  By 
the  second,  the  machine  is  stopped  instantly  upon 
the  breaking  of  a  single  warp  thread.  In  combi¬ 
nation  they  add  greatly  to  the  productive  capac¬ 
ity  of  the  weaver  who  can  operate  8  plain  narrow 
looms.  His  time  is  chiefly  occupied  in  replacing 
empty  shuttles  and  in  mending  broken  warp 
threads.  A  break  of  thread  causes  an  imperfec¬ 
tion  and  an  empty  shuttle  means  a  stoppage  of 
the  loom.  The  filling-changing  mechanism  re¬ 
duces  the  time  needed  to  supply  the  looms  with 
weft.  The  necessary  devices  have  recently  been 
applied  to  old  mules.  A  weaver  attending  8 
looms  and  changing  shuttles  that  contain  yarn 
enough  to  supply  the  loom  8  minutes,  has  to 
make  an  average  change  of  one  a  minute. 

Number  of  Spindles. — There  are  19,872,232 
spindles  in  the  United  States,  of  which  19,050,- 
952  are  in  cotton  mills,  206,698  in  hosiery  and 
knit-goods  mills,  95,356  in  worsted  mills,  59,460 
in  woolen  and  carpet  mills,  102,366  in  cordage 
and  twine  factories.  In  1890  the  total  was  14,- 
384,180  spindles.  Of  the  19,472,232  spindles  in 
the  United  States  in  1900,  13,171,373  were  in 
New  England,  1,721,347  in  the  Middle  States, 
4,354,034  in  the  Southern  States,  and  225,474  in 
the  Western  States. 

Practical  Perfection. — No  radical  improvement 
has  been  made  during  the  past  decade  in  spinning 
machinery  of  either  kind,  and  inventors  seem 
to  have  about  reached  the  end  of  their  tether. 
The  mule  is  a  perfect  machine  in  the  sense  that 
it  is  automatic  in  every  part.  The  quantity  of 
yarn  of  any  particular  count  which  the  ring 
spindle  can  make  is  directly  proportional  to  the 
speed  of  the  spindle  itself.  Ten  thousand  turns 
a  minute  come  near  to  being  the  limit  of  the  ring 
spindle  under  present  conditions.  Above  that 
speed,  the  travelers  are  liable  to  fly  off  badly. 
On  No.  28  warp  yarn  the  speed  is  about  9,000  per 
minute.  On  coarse  yarns,  a  spindle  running  7,000 
turns  a  minute  is  running  relatively  as  fast  as 
when  it  is  going  10,000  turns  a  minute  on  fine 
yarns. 

Consumption  of  Cotton  Per  Spindle. — The  aver¬ 
age  consumption  of  cotton  per  spindle  in  1880 
was  70.43  pounds,  in  1890,  78.79,  and  in  1900, 
95.43  pounds. 

The  number  of  looms  in  the  United  States  in¬ 
creased  from  324,866  in  1890  to  450,682  in  1900. 
Of  this  increase,  22,453  looms  were  for  the  pro¬ 
duction  of  fancy  weaves.  Of  the  increase  of  73,- 
744  looms  in  the  South,  66,130  were  plain  looms 
of  all  widths. 


Mercerized  Materials. — The  uses  to  which  meiv 

cerized  materials  may  be  put  are  various,  but  the- 
process  is  successfully  applied  only  to  Egyptian 
and  Sea  Island  cottons,  which  are  silky.  It  is 
believed,  however,  that  the  fact  that  mercerized 
yarn  loses  something  of  its  elasticity  in  gaining 
strength  is  against  its  general  availability  in  the 
manufacture  of  hosiery  and  knit  goods. 


Production  of  Cotton  Goods  in  the  United  States. 


1900 

1890 

Square  Yds. 

Value. 

Square  Yds. 

Value. 

Woven  goods  of 
the  above  were 
Plain  cloths  for 

printing . 

Brown  and 

bleached . 

Ginghams . 

Ticks,  denims, 
stripes . 

4,509,616 

1,581,613,827 

1,212,403,048 

278,392,708 

171,800,853 

26,323,947 

268,852,716 

237,841,603 

129,234,076 

10,131,538 

36,880,198 

$243,218,155 

57,780,940 

55,164,365 

16,179,200 

16,446,683 

2,791,431 

18,231,044 

21,066,310 

14,263,008 

4,128,600 

3,585,138 

3,004,320,473 

955,294,320 

962,238,062 

268,996,715 

167,121,426 

$193,874,275 

43,550,174 

65,193,439 

20,686,390 

16,987,546 

Napped  fabrics. . 
Fancy  woven 

fabrics  . 

Duck . 

Tapestries  (pcs.). 
Lace  and  lace 
curtains . 

132,524,706 

127,373,179 

55,192,538 

1,559,436 

10,574,924 

12,545,929 

8,664,395 

2,070,239 

1,225,364 

Cutlery  and  Edge  Tools. 

Early  Cutlery. — The  art  of  manufacturing  cut¬ 
lery  is  one  of  great  antiquity.  The  use  of  edged 
tools  was  known  in  all  historic  times,  though  the 
edges  did  not  possess  the  keenness  of  to-day  be¬ 
cause  of  the  impossibility  of  removing  the  baser 
elements  of  the  metal  used.  It  is  not  known 
when  the  manufacture  of  cutlery  began  in  Eng¬ 
land,  but  Sheffield  has  been  known  as  a  cutlery 
center  for  over  five  centuries. 

Burnishing  of  Cutlery  and  Tools. — The  bur¬ 
nishing  of  cutlery  has  always  been  an  art  possessed 
by  very  few  of  the  old-time  workmen.  In  later 
times  burnishers  were  improved  and  consisted  of 
two  kinds,  steel  and  hard  stone,  either  curved  or 
straight,  rounded  or  pointed,  so  as  to  suit  project¬ 
ing  parts.  Stone  burnishers  are  made  of  blood 
stone,  cut,  and  either  rounded  with  the  grind¬ 
stone  or  rubbed  so  that  they  present  at  the  bot¬ 
tom  a  very  blunt  edge  and  sometimes  a  rounded 
surface.  The  operation  of  burnishing  is  very 
simple.  During  the  whole  process  of  using  it,  the 
tool  must  be  continually  moistened  with  black 
soapsuds.  In  consequence  of  friction  the  bur¬ 
nisher  soon  loses  its  bite  and  slips  over  the  surface 
of  the  article.  In  order  to  restore  its  action  it 
is  rubbed  from  time  to  time  on  leather.  Two 
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leathers  are  generally  used,  one  of  sole,  the  other 
of  buff. 

Burnishing  Gold  Leaf  or  Silver. — The  burnish¬ 
ing  of  gold  leaf  or  silver  is  done  with  burnishers 
made  of  dogs’  teeth  or  agate,  mounted  in  wooden 
or  iron  handles.  The  ordinary  engraver’s  bur¬ 
nisher  is  a  blade  of  steel  made  thin  at  one  end  and 
is  used  to  give  the  last  polish  to  such  parts  of 
copper  and  steel  plate  as  may  have  been  acci¬ 
dentally  scratched  or  specked.  The  burnishing  of 
cutlery  is  executed  by  hand  or  vice  burnishers. 

What  Cutlery  Covers. — The  term  cutlery  is  pop¬ 
ularly  applied  to  table  knives,  forks,  scissors, 
shears,  razors,  etc.  Cutlery  is  found  in  most  an¬ 
cient  ruins.  Forks  were  imported  from  Italy  into 
England  in  the  regin  of  James  II  and  knives  were 
first  used  about  the  close  of  the  fifteenth  century, 
each  person  who  could  afford  them  carrying  them 
around  to  use. 

Table  Cutlery. — The  manufacture  of  table  cut¬ 
lery  began  in  Scarappa,  Maine,  in  1832;  pocket 
knives  were  made  in  Connecticut,  in  1842.  High 
wages  attracted  many  good  Sheffield  workmen, 
and  the  industry  expanded  rapidly.  All  early  cut¬ 
lery  was  hand  forged,  but  heavier  cutlery,  such 
as  table  and  butcher  knives,  was  machine  forged. 
Hand  and  machine  processes  for  making  different 
kinds  and  grades  of  cutlery  vary  greatly.  Pocket 
and  penknives  are  made  from  rod  steel;  “mood- 
ing”  is  the  rough  shaping  of  the  blade,  then 
comes  grinding.  The  various  parts  of  cutlery  are 
pressed  or' cut  out  with  dies.  The  cutter  assem¬ 
bles  the  parts  and  his  work  consists  in  drilling, 
filing,  fitting,  polishing  and  buffing  the  handles. 

Material  for  Handles. — The  material  for  han¬ 
dles  embraces  ivory,  pearl,  silver,  gold,  tortoise 
shell,  stag  horn,  celluloid,  rubber,  California  red¬ 
wood,  and  ebony.  Polishing  is  done  on  built-up 
wood  wheels  covered  with  leather,  and  over  this 
is  put  a  mixture  of  glue  and  emery.  Buffing  is 
done  on  wheels  of  leather,  emery  and  glue;  blade¬ 
finishing  is  done  on  emery  wheels;  glazing  is  done 
the  same  way  and  a  superior  finish  is  called  crocus 
finish.  Sharpening  is  done  by  hand  on  flat  stones. 
Good  razors  are  all  hand  forged  from  razor  steel. 

Etching. — Etching  on  cutlery  requires  a  ground 
wax  of  equal  parts  of  asphaltum.  Burgundy  pitch 
and  beeswax  melted  together.  It  is  applied  with 
a  dabber  or  ball  of  cotton  covered  with  silk.  The 
cutlery  must  be  warmed  so  as  to  melt  the  wax; 
then  smear  it  evenly,  and  when  cold  scratch  the 
desired  design  or  name  and  touch  the  parts  with 
nitric  acid  made  of  1  part  water  to  4  or  6  parts 
acid;  the  biting  is  done  in  a  few  minutes;  then 


dip  in  hot  water  to  wash  off  the  acid,  after  which 
clean  with  benzine. 

Cutlery  may  be  hardened  by  using  sal-ammo¬ 
niac,  6  pounds;  refined  borax,  3  pounds;  water,  4£ 
quarts,  and  red  wine,  6  ounces. 

Hardening  Tools.  —  In  the  hardening  of  tools 
different  kinds  require  different  temperatures, 
which  are  indicated  by  shades  of  color.  Pale 
straw  is  required  for  lancets,  dark  yellow  for 
razors,  dark  straw  for  penknives,  clay  yellow  for 
chisels  and  shears,  very  plain  purple  for  plain 
tables  knives,  light  purple  for  swords  and  watch 
springs,  dark  blue  for  fine  saws,  blue  for  large 
saws,  pale  blue  for  saws  the  teeth  of  which  are  set 
with  pliers. 

Tempering. — To  obtain  the  proper  temper  it  is 
customary  to  lay  the  metal  on  a  lump  of  iron 
heated  to  a  sufficiently  strong  heat.  The  clean, 
bright  metal  shows  the  degree  of  oxidation  from 
the  blue  upwards,  and  the  oxidation  can  be  ar¬ 
rested  at  will. 


Comparative  Summary  of  the  Cutlery  and  Edge  Tool  Industry. 


1880 

1890 

1900 

Number  of  establishments. . 

Capital  invested . 

Wage-earners . 

429 

$9, 859, 885 
10,519 
$1,4-17,342 
811,661,370 

474 

812,082.638 

8,708 

84,200.933 

812,110,614 

309 

816,532,383 

12,069 

85,673,619 

814,881,478 

Wagflfi  paid . 

Value  of  products. . . 

Dairy  Productions. 

The  Dairy  Industry. — The  dairy  industry  of  the 
United  States  has  assumed  colossal  proportions 
during  the  past  two  or  three  decades.  In  the 
year  1900  there  were  18,112,707  cows  in  the 
United  States  which  were  kept  for  milk,  pro¬ 
ducing  7,728,583,350  gallons  of  milk,  yielding 
1,492,699,143  pounds  of  butter.  The  production 
of  cheese  on  farms,  in  factories  and  in  city  dairy 
establishments  amounted  to  299,006,818  pounds, 
or  practically  150,000  net  tons.  The  production 
of  condensed  milk  amounted  to  186,921,787 
pounds,  or  virtually  93,000  tons. 

Value  of  Dairy  Products. — The  total  value  of 
butter  made  in  the  United  States  in  the  census 
year,  at  18  cents  a  pound,  amounted  to  $268,685,- 
845;  cheese,  at  9  cents  a  pound,  $26,910,614;  con¬ 
densed  milk,  $11,888,792;  cream  sold,  $4,435,444; 
sundry  products,  $1,261,359;  value  of  total  milk 
consumed,  $277,645,100;  total  aggregate  of  dairy 
products  of  the  United  States,  $590,827,154. 
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The  Two  Great  Dairy  States. — New  York  and 
Wisconsin  are  the  great  cheese-producing  States 
of  the  Union,  together  producing  205,543,875 
pounds,  or  more  than  two-thirds  of  all  the  cheese 
made  in  the  United  States,  which  is  given  at  256,- 
761,833  pounds. 

The  Creamery  System. — The  creamery  system 
of  making  butter  originated  in  the  United  States. 
The  first  creamery  was  built  in  Orange  county. 
New  York,  in  1864,  and  in  the  following  years 
the  industry  extended  westward.  The  dairy  cen¬ 
trifuge  or  cream  separator  made  its  appearance 
in  1879,  and  soon  revolutionized  dairy  and  cream¬ 
ery  management.  The  “separator  plan”  was  soon 
adopted  in  all  new  factories,  and  has  replaced  the 
cream-gathering  plan  in  established  creameries. 
The  separator,  operated  by  power,  is  now  an  es¬ 
sential  feature  of  the  creamery  and  its  various 
branches. 

The  Separator. — One  powerful  separator  is  the 
usual  equipment  of  a  creamery,  and  does  the  work 
for  a  whole  neighborhood.  To  reduce  the  cost  of 
transporting  milk  to  creameries,  skimming  sta¬ 
tions  have  been  established  at  convenient  points, 
from  whence  the  cream  is  transported  to  central 
points.  There  are  8,286  establishments  in  the 
United  States  using  separators,  of  which  about 
1,600  have  two  or  more. 

The  Babcock  Eat  Test. — The  Babcock  test  is  a 
chemico-mechanical  contrivance,  easily  operated, 
by  which  the  percentage  of  butter  fat  in  either 
milk  or  cream  may  be  measured  with  mathemat¬ 
ical  accuracy.  Milk  delivered  at  creameries  and 
cheese  factories  is  now  generally  tested  in  this 
way  and  paid  for  on  the  basis  of  fat  contents  or 
butter-making  value. 

Creamery  Products. — Creamery  products  are 
classed  as  “packed  solid”  and  “prints”  or  “rolls,” 
78.3  per  cent,  of  the  total  product  being  packed 
solid  and  21.7  in  prints  or  rolls.  In  some  States 
butter  is  prepared  in  bricks,  prints  or  balls  weigh¬ 
ing  half  a  pound  or  a  pound,  or  in  firkins,  tubs  or 
boxes.  On  the  Pacific  coast,  three-fourths  of  all 
the  butter  made  is  put  up  in  two-pound  rolls. 

The  Condensed  Milk  Industry. — Gail  Borden,  in 
1856,  established  the  industry  of  manufacturing 
condensed  milk  in  a  semi-liquid  state,  and  the 
product  has  become  known  all  over  the  world, 
both  sweetened  and  unsweetened.  In  1900,  50 
establishments,  operating  in  14  States,  produced 
186,921,787  pounds  of  condensed  milk,  worth 
$11,888,792.  New  York  and  Illinois,  with  over 
one-half  of  the  condenseries,  produced  over  three- 
fourths  of  the  entire  product. 


Consumption  of  Dairy  Products. — The  total 

quantity  of  butter  consumed  in  the  United  States 
in  1900  was  1,474,477,479  pounds,  or  19  pounds 
for  each  inhabitant;  the  quantity  of  cheese  con¬ 
sumed  was  263,835,179  pounds,  or  3.3  pounds  per 
head  of  population;  the  quantity  of  condensed 
milk  consumed  in  the  census  year  was  173,212,- 
458  pounds,  or  at  the  rate  of  2.3  pounds  per  head 
of  population. 

Prices  for  Creamery  Products. — The  average 
price  obtained  for  all  creamery  butter  in  1900  was 
20.1  cents  per  pound.  Cream  sold  at  prices  rang¬ 
ing  from  53  to  58  cents  per  gallon  in  the  greater 
cream-producing  States,  and  71  cents  in  Maine, 
averaging  57  cents  throughout  the  United  States, 
and  averaging  a  little  under  two  pounds  of  butter 
per  gallon. 

Skim  Milk. — The  average  price  for  skim  milk 
is  10  cents  per  100  pounds  for  conversion  into 
casein,  but  it  is  said  to  be  worth  more  than  this 
to  farmers  who  use  it  judiciously  as  food  for 
young  stock. 

Cheese  Factory  Products. — Cheese  is  the  only 

commercial  product  of  the  factory,  whey  being 
waste.  The  latter  may  be  sold  as  material  to 
make  sugar-of-milk.  A  certain  uniformity  of  type 
of  cheese  has  been  established,  known  as  the 
“standard  American”  or  “full  creamery  cheese,” 
often  called  cheddar;  Neufchatel,  cream  cheese. 
Brie  and  Camembert  are  also  made  in  considera¬ 
ble  quantities. 

Whey. — There  are  three  or  four  factories  in  the 
United  States  where  whey  is  converted  into 
sugar-of-milk. 

Comparative  Summary  of  the  Manufacture  of  Cheese,  Butter  and  Con¬ 
densed  Milk. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested  . . . 

3,982 

$9,604,803 

7,963 

$1,546,495 

$25,742,510 

4,712 

$16,624,163 

12,601 

$4,422,101 

$62,686,043 

9,355 

$36,508,015 

12,865 

$6,170,670 

$131,199,277 

N  umber  of  wage-earners - 

Wages  paid . 

Value  of  products . 

Dentistry,  Mechanical. 

Ancient  Dentistry. — Dentistry  is  divided  into 
two  branches,  mechanical  and  surgical  or  opera¬ 
tive  dentistry.  It  has  developed  as  a  distinct  pro¬ 
fession  only  during  the  past  one  hundred  years, 
though  certain  branches  were  practiced  long  be¬ 
fore.  The  jaws  of  mummies  afford  evidence  of 
dental  work  in  the  shape  of  natural  teeth  bound 
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together  with  gold,  or  artificial  teeth  of  ivory, 
bone,  wood  or  stone  attached  to  the  natural  ones 
by  means  of  cord  or  gold  or  silver  bands,  or  liga¬ 
tures,  which  were  buried  five  or  six  hundred  years 
before  Christ.  Tooth  filling  was  then  practiced 
in  some  measure. 

Ancient  Writers  on  Dentistry. — Among  the 
ancient  writers  on  dentistry  were  Herodotus, 
Hippocrates  and  Aristotle,  who  wrote  350  B.  C.; 
Erasistratus  and  others.  Though  dentistry  is 
known  to  have  been  practiced  later,  there  are  no 
known  writings  concerning  it  until  1532,  when 
Peter  J ordan  published  a  book  on  it,  quoting  lib¬ 
erally  from  ancient  writers. 

Material  Used  for  Teeth. — Until  teeth  made  of 
porcelain  were  introduced,  the  dentist  made  use 
of  animal  teeth,  especially  cattle  and  sheep,  hip¬ 
popotamus  tusks,  elephant  and  other  ivories  and 
bone.  Human  and  animal  teeth  were  fastened  in 
the  mouth  by  ligatures  of  gold  or  silver  wire, 
unbleached  thread,  sea  grass  or  silkworm  gut. 

Porcelain  Teeth. — Fanchard,  in  1728,  proposed 
the  use  of  porcelain,  but  their  manufacture  was 
not  begun  until  1776.  Gold  was  the  first  metal 
used  as  a  base  for  artificial  teeth,  and  it  was  in¬ 
troduced  by  Dr.  Gardette,  of  Philadelphia,  in 
1787.  Other  metals  subsequently  used  were 
silver,  platinum,  aluminum,  tin,  beside  various 
metallic  alloys. 

Gutta-Percha. — Gutta-percha  was  introduced 
in  England  as  a  base  in  1851,  and  in  the  same 
year  a  hard  rubber  compound  appeared,  named 
vulcanite.  In  1855  Charles  Goodyear,  Jr.,  pat¬ 
ented  a  dental  plate  of  hard  rubber  in  which  the 
teeth  were  secured  before  the  compound  was  vul¬ 
canized. 

Kose  pearl  was  tried  but  it  fell  into  disuse. 
Celluloid  was  tried  but  it  was  porous  and  less 
durable  than  vulcanite.  Porcelain  and  platinum 
in  combination  were  found  to  answer  better, 
which  is  made  as  follows:  A  base  of  platinum  is 
swaged  to  fit  the  mouth,  the  artificial  teeth  are 
lined  with  the  metal  and  soldered  to  the  platinum 
base;  a  porcelain  body  of  proper  shade  is  next 
molded  about  the  necks  and  root  portion  of  the 
artificial  teeth  and  on  the  exposed  surfaces  of  the 
platinum,  and  carved  and  colored  to  look  like  the 
mucous  membrane  of  the  mouth.  The  entire 
piece  is  then  properly  baked  to  fuse  the  porcelain. 

Crown  and  Bridge  Work. — The  present  method 
of  inserting  artificial  teeth  by  bands,  springs  or 
artificial  crowns  attached  to  the  crown  or  roots 
of  natural  teeth  is  only  a  modification  of  the 
ancient  method.  The  use  of  bridges  is  carried 


too  far  sometimes  and  poorly  made  ones  cause 
undue  secretions  of  the  mouth.  Gold  shell 
crowns  for  bad  teeth  are  often,  like  bridge  work, 
unwisely  used.  Filling  of  some  sort  would  fre¬ 
quently  answer  better. 

Filling. — Filling  or  obturation  properly  began 
early  in  the  nineteenth  century,  and  thin  foil  or 
rolled  gold  was  used.  In  1846,  sponge  or  crystal 
gold  was  introduced.  In  1855  the  use  of  cohesive 
gold  for  filling  teeth  was  introduced  and  soon  be¬ 
came  general. 

Platinum  is  found  too  harsh,  but  is  used  in 
combination  with  gold  foil  or  rolled  gold  where 
there  is  severe  stress.  Silver  is  not  used  as  it 
oxidizes.  Tin,  which  is  soft  and  pliable,  is  some¬ 
times  used  to  fill  certain  cavities.  It  yields  salts, 
which  seem  to  possess  antiseptic  properties. 

Plastics. — The  earliest  plastics  were  made  of 
preparations  of  gum  resins,  such  as  alcoholic 
solutions  of  mastic,  sandarac,  damar  or  copal. 
Amalgams  were  introduced  in  1826.  They  are  a 
combination  of  two  or  more  metals  with  mercury, 
but  as  now  more  generally  made,  they  consist  of 
a  combination  of  three  or  more  metals  with 
mercury. 

The  filling  of  pulp  canals  in  devitalized  teeth 
was  later  introduced.  Capping  of  exposed  pulps 
has  been  practiced  a  long  time.  The  dental  en¬ 
gine  appeared  in  1846.  The  use  of  the  rubber 
dam  to  exclude  moisture  from  the  cavities  dur¬ 
ing  filling  has  proven  a  boon  to  dentistry  as  well 
as  the  introduction  of  the  Esmark  bandage. 

Inlay  Work. — The  use  of  plugs  of  porcelain, 
glass,  gold,  vulcanized  rubber  and  similar  ma¬ 
terials  which  are  cemented  into  a  tooth  cavity 
was  a  marked  advance  and  is,  with  the  improved 
methods  of  making  porcelain,  becoming  more 
and  more  popular.  It  involves  ultimately  the  use 
of  gold  filling  in  the  front  teeth. 

Electricity  in  Dentistry. — Electricity  is  used  in 
dentistry  for  the  operation  of  mechanical  appli¬ 
ances,  in  a  mouth  lamp  and  as  a  cataphoric  cur¬ 
rent  which  is  employed  for  diagnostic  and  thera¬ 
peutic  purposes.  Cataphoresis  is  the  forcing  of 
drugs  into  the  diseased  tissues  by  means  of  the 
galvanic  current.  The  X-ray  is  found  of  assist¬ 
ance  in  detecting  unerupted  or  impacted  teeth, 
abnormal  growths  on  or  about  the  teeth,  im¬ 
perfect  root-canal  fillings,  resorption  of  roots, 
fractures  of  the  jaw  or  the  presence  of  foreign 
bodies  in  the  bed  from  which  the  teeth  have  their 
origin. 

Treatment  of  Loose  Teeth. — This  often  proves 
to  be  a  knotty  problem.  Loose  teeth  often  are 
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due  to  gouty  or  rheumatic  conditions,  as  to  which 
medical  attention  is  advisable. 

Dental  Terms. — Replantation  is  the  replacing 
of  a  natural  tooth  in  the  socket  from  which  it 
has  been  forced  out.  Transplantation  is  the  plac¬ 
ing  of  a  tooth  in  another  socket.  Implantation 
is  the  placing  of  a  natural  or  artificial  tooth  in  an 
artificially  prepared  socket.  The  implanted  tooth 
does  not  last  long. 

Anesthetics. — The  chief  anesthetic  now  em¬ 
ployed  is  nitrous  oxide  or  laughing  gas.  Cocaine 
ns  a  local  anesthetic  has  almost  entirely  super- 
ceded  the  use  of  cold-producing  volatile  sub¬ 
stances,  as  ether,  ethyl  or  chloride. 

Orthodontia. — Orthodontia  refers  to  regulat¬ 
ing  or  correcting  the  wrong  position  of  teeth 
iand  the  skill  with  which  this  difficult  work  is 
■done  is  leading  many  persons  to  avail  themselves 
•of  the  services  of  dentists  who  develop  skill  in 
that  work. 


Comparative  Summary  of  the  Dentistry  Material  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 

20 

8840,800 

490 

$237,729 

$860,758 

24 

$2,908,113 

1,011 

$542,648 

$2,594,888 

68 

$2,112,236 

1,017 

$508,603 

$3,721,150 

biA  r.f  Tirorl ii p.ts . . 

Dyeing,  Art  of. 

Art  of  Dyeing.— The  art  of  dyeing  consists  in 
impregnating  fibres,  in  cloth  or  other  textiles, 
with  coloring  substances.  Different  materials 
take  dyes  in  different  portions  and  in  different 
methods.  The  disposition  to  absorb  and  retain 
colors  occurs  in  the  following  order:  Cloth  has  a 
great  attraction  for  colors;  then  follow  in  order 
silk,  cotton,  flax  and  hemp.  If  woolen  goods  are 
dyed  before  weaving  they  are  called  “wool  dyed; 
.after  weaving,  “piece  dyed.” 

How  Colors  Are  Defined.— Dye  colors  are 
spoken  of  as  substantive  and  adjective.  Substan¬ 
tive  colors  impart  their  tint  by  simple  immersion 
in  their  infusions  or  decoctions.  Adjective  colors 
require  fixing  or  striking;  intervening  substances 
are  termed  mordants. 

Ancient  Dyes. — Invention  of  dye  is  attributed 
to  the  Venetians  and  to  Solomon  1000  B.  C.,  when 
he  sent  to  Hiram  of  Tyre  for  a  man  skilled  in 
dye  works.  The  Sanskrit  speaks  of  dyeing  in 
many  places.  The  celebrated  dye  of  antiquity  was 
the  Syrian  purple.  Many  speak  of  a  dye  built  up. 
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the  fluids  of  which  were  obtained  from  the  sac  in 
the  throat  of  two  certain  animals.  One  fluid  was 
mixed  with  sea  water,  ripened  by  exposure  for 
three  days,  diluted  with  five  kinds  of  water, 
warmed  for  six  days,  being  occasionally  skimmed, 
then  clarified  and  applied  as  a  dye  for  white  wools 
previously  prepared  by  the  action  of  lime-water. 
The  wool  was  first  plunged  into  the  perpura  dye 
and  next  into  the  duceinum  dye,  well  known  in 
those  times.  Dyes  and  the  goods  dyed  with  them 
are  celebrated  in  the  Hebrew  and  other  ancient 
Scriptures. 

Dyes  in  Our  Time. — Prussian  blue  was  discov¬ 
ered  in  1710,  and  aniline  in  1836;  in  1856,  aniline 
was  treated  with  bichromate  of  potassus,  from 
which  was  obtained  mauve;  a  substitute  for  bi¬ 
chromate  of  potassa  produced  majenta,  blue, 
green,  violet  and  other  colors.  The  dyeing  in¬ 
dustry  and  the  establishment  of  the  various 
branches  of  the  great  textile  industry  were  greatly 
stimulated  by  the  cultivation  of  cotton. 

Dye  Stuffs. — There  are  77  establishments  en¬ 
gaged  in  the  manufacture  of  dye  stuffs,  with  a 
capital  of  $7,839,034,  producing  products  worth 
$7,350,748.  The  industry  is  located  mainly  in 
New  York,  Massachusetts,  Pennsylvania  and  New 
Jersey.  Among  the  chief  products  are  natural 
dye  stuffs,  artificial  dye  stuffs,  malt  and  iron 
liquor  and  red  liquors.  At  the  present  time  there 
are  several  thousand  artificial  organic  dyes  or  col¬ 
ors  on  the  market.  In  textile  dyeing  and  printing 
the  substances  called  forth  are  largely  used  either 
to  fix  or  to  develop  the  color  on  the  fibre.  Sub¬ 
stances  of  mineral  origin  are  employed,  among 
them  salts  of  aluminum,  chromium,  iron,  copper, 
antimony  and  tin,  as  well  as  from  substances  of 
organic  origin,  such  as  acetic,  oxalic,  citric,  tar¬ 
taric  and  lactic,  sulphated  oils  and  tannic.  “Red 
liquor”  is  a  solution  of  aluminum  acetate  in  acetic 
acid,  and  is  produced  by  acting  on  calcium  or  lead 
acetate  solutions  with  aluminum  sulphate  or  the 
double  alums.  Iron  liquor,  known  as  “black 
liquor.”  is  made  by  dissolving  scrap  iron  in  pyro¬ 
ligneous  acids. 

The  Art  of  Dyeing. — The  art  of  dyeing  has  de¬ 
veloped  voluminous  literature.  Schools  have 
been  established  for  instruction.  A  summary, 
therefore,  is  beyond  the  limits  of  this  review.  In 
its  broad  sense,  dyeing  consists  in  the  production 
of  color  on  organic  fibres,  and  surfaces  of  silk, 
hair,  wool,  leather,  fur,  feathers,  bone,  ivory, 
horn,  wood,  cotton,  flax,  jute,  hemp,  paper,  etc. 
When  one  uniform  color  is  to  be  given,  the  proc¬ 
ess  is  called  staining,  when  wood,  bone,  ivory  or 
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paper  is  to  be  operated  upon.  When  the  material 
can  be  spun  or  woven,  the  process  is  called  dye¬ 
ing. 

Vessels  Used. — The  vessels  used  are  termed 
cisterns,  kettles,  baths,  pans,  troughs  or  holes. 
Tor  black,  iron  and  copper  vessels  are  used;  for 
bright  shades,  like  aniline  colors,  block  tin  is 
used.  Goods  have  to  be  thoroughly  wetted  be¬ 
fore  coming  in  contact  with  the  dye.  They  must 
be  kept  in  motion  and  it  is  usual  to  keep  adding 
■dye  as  the  process  goes  on,  especially  for  wool  or 
silk,  because  they  take  up  colors  rapidly. 

Dyeing  should  be  begun  at  a  low  temperature 
and  then  gradually  raised  to  a  boil.  Bits  of  the 
immersed  material  are  cut  off  and  compared  with 
the  original,  for  which  good  light  is  necessary  but 
the  direct  rays  of  the  sun  must  be  avoided.  By 
this  means  the  dyer  can  tell  if  he  must  keep  on 
or  add  more  dye.  No  two  samples  of  dye  are  ever 
exactly  alike,  and  beside,  wools  and  cottons  of 
different  growths  and  different  seasons,  vary.  A 
fixed  proportion  of  dye  to  a  given  weight  of  goods 
does  not  always  give  the  same  shade.  The  bits 
cut  off  are  placed  side  by  side  with  the  pattern 
and  judged  by  reflected  light,  then  compared 
overhand  by  holding  them  up  to  the  light  and  the 
eye  is  directed  along  the  surface.  The  mind 
must  judge  quickly,  as  the  eye  is  easily  fatigued 
by  the  chemicals. 

Rinsing. — When  the  right  shade  is  had,  rinsing 
follows  in  cold  water,  sometimes  at  once,  some¬ 
times  after  the  goods  have  cooled,  though  for 
some  colors  rinsing  is  not  permitted.  A  mor¬ 
dant,  which  is  a  chemical  preparation  whose  office 
it  is  to  fix  colors,  is  applied  in  the  intermediate 
rinsings.  It  is  often  necessary  to  put  in  a  little 
mordant  and  boil  the  water  in  order  to  catch 
any  impurities,  then  add  the  mordants  or  dye 
wares. 

Drying. — After  rinsing,  drying  begins,  which 
should  be  done  in  a  well-ventilated  and  not  too 
light  room.  Many  colors  can  be  dried  in  the 
open  air  if  smoke  or  acid  fumes  are  absent. 

Specific  Gravity. — It  is  important  to  know  the 
specific  gravity  of  acids,  dilutions  of  mordants, 
extracts  of  dye  wares,  etc.,  for  which  works  on 
dyeing  give  ready  rules. 

Mordants. — There  are  numerous  mordants. 
One,  alum,  is  known  under  two  distinct  forms — 
potash  alum  and  ammonia  alum.  The  acetate  of 
alumina  is  the  most  important  to  the  cotton  dyer 
and  tissue  printer.  Among  some,  the  mordants 
in  common  use  are  antimony  mordants,  chromium 
mordants,  copper  mordants  and  tin  mordants. 


What  is  known  to  the  trade  as  tin  crystals  or  tin 
salts  is  most  important.  It  is  made  by  dissolving 
granulated  tin  in  muriatic  acid,  which  is  free 
from  iron,  arsenic  and  sulphuric  or  sulphurous 
acid.  Heat  is  applied  to  the  mixture,  and  when 
the  acid  is  saturated,  the  liquid  is  run  off  and 
allowed  to  crystallize.  The  crystals  form  needle¬ 
like  particles  which  attract  moisture. 

Mordant  is  first  applied,  and  this  causes  the 
dye  to  adhere  to  the  fibres.  It  sometimes  effects 
tints.  Mordants  were  used  in  China  and  India  in 
remote  periods,  and  are  described  by  the  ancient 
historians. 

Raising  Agents. — After  the  colors  have  been 
fixed,  the  material  is  subjected  to  the  “raising” 
process,  which  brightens  them,  sometimes  by 
passing  it  through  a  weak  acid. 

Leveling. — Sometimes  dyes  act  unevenly,  some 
parts  of  the  goods  taking  more  than  their  share. 
To  evenly  distribute  the  color,  a  little  Glauber’s 
salts  are  added,  which  diminishes  the  affinity  of 
the  color  for  the  fiber,  so  that  it  deposits  more 
slowly  and  evenly.  This  is  called  leveling. 

Cotton  Dyeing. — Cotton  bears  contact  with 
dyes  better  than  silk  or  wool  and  is  more  easily 
injured  by  strong  acid  solutions.  Aniline  mor¬ 
dants  help  to  work  certain  organic  colors  on  cot¬ 
ton.  Aniline  black  gives  more  satisfactory  colors 
on  cotton  than  on  woolens. 

Silk  Dyeing. — Silk  takes  up  many  colors  which 
can  only  be  worked  upon  vegetable  fibers  by  the 
aid  of  mordants.  It  takes  acid  better  than  cot¬ 
ton  but  less  than  wool.  It  cannot  bear  strong 
alkalies. 

Wool  Dyeing. — Wool  is  dyed  in  both  the  loose 
or  unmanufactured  state,  in  yarns,  piece  goods 
and  in  rags  or  shoddy,  and  in  all  except  a  few 
cases  at  boiling  heat.  It  bears  contact  with  acids 
better  than  cotton,  but  it  is  more  readily  affected 
by  alkalies.  Superheated  steam  reduces  it  to 
a  jelly.  The  mordants  used  in  wool  dyeing  are 
very  frequently  added  to  the  dye  pan  along  with 
the  dye  wares  and  the  goods  to  be  dyed  and  all 
boiled  together.  Care  has  to  be  taken  to  get  a 
level  shade  on  wool  yarn  and  still  more  so  on 
piece  goods. 


Summary  of  the  Dyeing  and  Finishing  Industry  1900. 


1880 

1890 

1900 

Number  of  establishments . . 
invested . 

191 

$26,223,981 

16,698 

$6,474,364 

$32,297,420 

248 

$88,450,800 

19,601 

$8,911,720 

$28,900,560 

298 

$60,643,104 

29,776 

$12,726,316 

$44,963,331 
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Electrical  Apparatus  and  Equipment. 

The  Mighty  Factor. — The  great  influence  of 
electrical  apparatus  and  equipment  as  an  agency 
in  the  industries  and  transportation  cannot  be 
overestimated.  Within  twenty-five  years  3,117 
patents  for  electrical  generation  alone  have  been 
issued.  During  the  four  years  ending  1900, 
6,796  patents  were  issued  for  specific  electrical 
inventions.  Until  the  development  of  the 
dynamo,  primary  batteries  were  used.  The 
dynamo  was  an  epochal  machine,  and  as  its  possi¬ 
bilities  burst  upon  the  scientific  mind  of  the 
world,  it  opened  the  door  to  immediate  and  re¬ 
markable  possibilities.  No  machine  was  ever  de¬ 
vised  which  exerted  such  stimulating  influences 
upon  the  scientific  and  commercial  minds  of  the 
age.  Through  it  new  industries  sprang  into 
being. 

Sound-Wave  Machines. — The  first  machine  to 
successfully  capture  sound  waves,  record  them  and 
release  them  at  will,  reproducing  the  exact 
sounds,  was  made  by  Thomas  A.  Edison,  in  1877. 
The  first  phonograph  constructed  consisted  of  a 
cylinder  with  a  threaded  surface,  and  was  oper¬ 
ated  by  turning  a  crank.  The  graphophone  fol¬ 
lowed  in  1886. 

Up  to  1902,  353  patents  had  been  granted  for 
phonographs  and  graphophones.  Phonographs 
use  cylindrical  records  only;  graphophones  use 
both  cylinders  and  disks,  while  gramophones  use 
entirely  the  disk  records.  Disk  records  ranging 
from  7  to  10  inches  in  diameter  are  etched  and 
then  coated  with  a  solution  of  hard  rubber.  These 
wonderful  machines  have  a  grand  future  before 
them. 

Extent  of  Electrical  Industry. — In  1900  there 
were  580  electrical  establishments  representing 
an  invested  capital  of  $83,130,943,  with  a  produc¬ 
tion  having  a  market  value  of  $91,348,889.  These 
figures  have  no  reference  to  telegraphy,  telephony, 
electric  railways,  electric  lighting,  etc. 

Number  of  Dynamos. — According  to  the  returns 
of  1900  there  were  in  operation  9,182  direct 
dynamos,  and  1345  with  alternating  current,  rep¬ 
resenting  a  total  horse  power  of  770,832,  valued 
at  $10,472,576.  The  extension  of  the  use  of  elec¬ 
trical  power  is  stimulating  the  production  of  dy¬ 
namos  of  extraordinary  capacity,  especially  in 
localities  where  water-power  is  available.  By 
means  of  this  device  industrial  methods  are  being 
revolutionized  and  industries  are  being  established 
in  localities  where  otherwise  activities  are  practi¬ 
cally  impossible.  The  increasing  utilization  of  the 
water-power  throughout  the  world  points  to  won¬ 
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derful  possibilities  in  the  stimulation  of  energy 
and  in  the  broadening  of  the  field  of  human  efiort. 

Average  Horse-Power. — The  average  size  of  the 
dynamo  has  risen  somewhat  in  excess  of  75  horse¬ 
power.  The  average  size  of  the  alternating  cur¬ 
rent  machine  is  254  horse-power,  that  of  the  direct 
current  alone,  47  horse-power. 

Electric  Lighting. — Thirty  years  ago  small  ma¬ 
chines  furnished  current  for  arc  lamps,  and 
twenty  years  ago  for  incandescent  lighting  of  the 
direct  current  type. 

Since  1890  it  has  become  the  practice  to  use 
dynamos  instead  of  primary  batteries  in  tele¬ 
graph  and  telephone  oflices.  In  the  newer  10,000 
horse  power  machines  the  current  is  generated 
at  a  potential  of  12,000  volts  in  the  machine  it¬ 
self,  dispensing  with  the  “raising”  transformers 
entirely,  unless  a  higher  line  voltage  is  desired. 

/  These  larger  machines  have  effected  a  reduction 
from  $14  to  $7  per  horse-power  in  cost. 

Increasing  Demands. — The  output  of  direct- 
current  apparatus  has  been  yearly  increasing  by 
reason  of  the  presentation  of  many  minor  de¬ 
mands,  such  as  electroplating,  telegraph  and  tele¬ 
phone  office  requirements,  requirements  of  elec¬ 
tric  automobiles  and  the  requirements  of  the 
street  railway  systems.  Companies  to  supply  in¬ 
candescent  lighting  were  followed  about  1880  by 
companies  to  exploit  arc  lighting.  About  this 
time  the  electric  railway  came  into  prominence 
with  a  motor  demanding  a  pressure  of  550  volts. 

Central  Power-Creating  Sources. — These  sys¬ 
tems  have  become  as  one  in  generating  currents 
by  alternators  of  the  polyphase  type  at  conveni¬ 
ent  points,  from  which  the  current  can  be  trans¬ 
mitted  at  high  pressure  to  sub-stations,  where  it 
is  converted  into  direct  current  for  local  distribu¬ 
tion  by  means  of  large  storage  batteries.  This 
method  is  applied  to  both  electric  lighting  and  to 
electric  railway  work. 

Transformers. — A  transformer  consists  essen¬ 
tially  of  a  case  of  iron  plates  or  wires  surround¬ 
ing  or  encircled  by  two  coils  of  copper  wire,  the 
coil  being  of  fine  wire  and  the  other  of  thick 
wire.  These  coils  are  enclosed  in  an  iron  case, 
and  constitute  the  transformer  of  to-day,  which 
is  substantially  no  more  than  the  induction  coil 
known  to  science  for  many  decades. 

Alternating  -  Current  Dynamos.  —  The  trans¬ 
former  pointed  to  the  coming  of  the  dynamo. 
First  came  the  lightning  transformer  in  1883, 
which  reduced  the  500-volt  main  line  potential 
from  the  dynamo  to  100  volts  in  the  secondary. 
Westinghouse  made  numerous  improvements 
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which  operated  lights  but  not  motors.  Next, 
Tesla’s  polyphase  apparatus  for  electric  motors 
was  introduced  and  opened  up  a  vast  field  of  pos¬ 
sibilities  which  have  been  converted  into  realities. 

Switchboards. — There  were  in  use,  in  1900, 
6,422  switchboards  in  the  United  States,  of  which 
3,354  were  in  Pennsylvania;  2,506  in  New*  York, 
180  in  Illinois,  and  so  on  down.  Switchboards 
are  now  built  of  slate  or  marble  slabs,  upheld  by 
steel  and  brasswork.  Some  boards  are  built  three 
or  four  stories  high,  with  stairways,  and  even  with 
electric  elevators  passing  from  floor  to  floor. 

Motors. — Latest  official  tabulations  show  an 
enumeration  of  35,604  direct  and  alternating 
current  motors,  representing  515,705  horse-power, 
valued  at  $7,551,480.  Pennsylvania  had  the  great¬ 
est  number  as  measured  by  value,  viz.:  $3,204,058. 

Motors  on  Railways.  —  There  were,  in  1900, 
15,284  motors  in  use  on  the  railways,  constructed 
in  four  States — Massachusetts,  New  York,  Ohio 
and  Pennsylvania — representing  666,669  horse¬ 
power,  valued  at  $7,568,841. 

Giant  Strides. — While  electric  motors  had  been 
known  for  three-quarters  of  a  century,  they  as¬ 
sumed  no  place  in  the  industries  of  the  world. 
But,  when  the  mighty  dynamo  came,  and  it  was 
discovered  to  be  reversible,  that  is  when  the  cur¬ 
rent  is  supplied  to  it,  it  would  run  as  a  motor,  a 
grand  start  was  made  in  the  use  of  electrical 
energy  in  steam  plants  and  factories,,  mines, 
water  works,  docks,  warehouses,  steamships,  office 
buildings,  and  in  a  hundred  other  ways. 

Electric  Railway  Work.— The  stimulus  given  to 
electric  railway  work  is  shown  by  recent  statis¬ 
tics,  which  show  the  total  capital  and  funded 
debt  of  all  roads  in  1890  to  be  $363,000,000;  in 
1900,  $1,800,000,000. 

Motor  Equipment.— In  1890  a  car  equipped 
with  a  pair  of  15  horse-power  motors  was  well 
equipped.  The  average  per  motor  at  present  is 
considerably  over  40  horse-power.  This  capacity 
is  being  increased,  and  in  the  opinion  of  electrical 
engineers  there  is  no  theoretically  assignable 
limit. 

Storage  Batteries. — The  storage  battery  of  to¬ 
day  is  of  the  lead-lead  type.  Investments  in  the 
storage  battery  industry  exceed  $11,000,000,  with 
a  minimum  capacity  of  300,000  horse  power 
hours.  Special  types  of  batteries  are  made  for 
different  classes  of  work,  the  greater  bulk  going 
into  central  stations  for  light  and  power,  iso¬ 
lated  lighting  plants  and  street  railway  newer 
houses.  , 


Primary  Batteries. — There  are  three  classes  of 
primary  batteries — liquid,  testing  and  dry.  The 
cheap  production  of  current  by  the  dynamo  is 
leaving  less  for  the  primary  battery  to  do.  In  the 
primary  battery  where  the  consumption  of  zinc 
alone  for  a  given  time  is  ten  cents  the  cost  of  coal 
at  the  dynamo  central  station  is  one-half  cent. 

Carbons. — Charles  F.  Brush,  of  Cleveland,  Ohio, 
discovered  that  coal-tar  pitch  was  the  best  ad¬ 
hesive  material  to  bind  the  particles  of  carbon  to¬ 
gether.  This  laid  the  foundation  of  the  industry 
which  in  1900  produced  172,955,922  carbons  for 
arc  lamps. 

Graphite. — The  artificial  production  of  graphite 
by  electricity  was  effected  in  1897  by  subjecting 
carborundum  to  a  heat  that  would  volatilize  the 
silicon,  leaving  the  graphite.  In  this  process  the 
regular  charge  of  coke,  sand,  salt  and  saw  dust  is 
packed  around  a  carbon  core,  the  current  through 
the  core  being  so  regulated  as  to  first  form  and 
then  decompose  the  crystalline  carbide  of  silicon. 

Arc  Lamps. — Latest  authentic  estimates  show 
the  number  of  open  arc  lamp's  at  50,000,  en¬ 
closed  250,000.  This  light  as  all  know  is  created 
by  the  passage  of  current  between  two  slightly 
separated  sticks  or  pencils  of  carbon.  One  of 
the  chief  drawbacks  in  arc  lighting  has  been  in 
spite  of  the  volume,  brilliancy  and  cheapness  of 
the  light,  the  labor  of  inserting  carbons,  which  is 
a  serious  item.  This  has  been  overcome  by  en¬ 
closed  arc  lamps  in  which  the  arc  burns  in  a  resi¬ 
dual  atmosphere  of  carbon  monoxide  and  nitro¬ 
gen  in  a  heated,  rarified  condition.  In  1900  the 
production  of  enclosed  lamps  was  six  times 
greater  than  the  open  arc  lamps. 

Search  Lights  and  Projectors. — There  are  in 
use  some  10,000  search  lights  and  projectors,  of 
which  four-fifths  are  in  New  York.  The  largest 
lamps  obtainable  range  from  50  to  150  candle- 
power,  and  are  used  for  stage  lighting,  ship  light¬ 
ing  and  military  operations  and  marine  work. 

Incandescent  Lamps. — The  number  of  16-can¬ 
dle-power  incandescent  lamps  foots  up  21,191,- 
131;  below  16  candle-power,  2,906,817;  aggre¬ 
gate  value,  $4,000,000.  New  Jersey  leads  in  pro¬ 
duction,  Ohio  follows  and  Massachusetts  is  third. 
Lamps  are  now  usually  manufactured  of  4,  6,  8, 
10,  16,  20,  32,  50,  100  and  150  candle-powers,  80 
per  cent,  being  16  candle-power.  There  are  over 
10,000  varieties. 

The  Nernst  Lamp. — The  light-giving  feature  of 
the  Nernst  lamp  is  a  small  white  rod,  composed 
in  part  of  rare  earths.  This  rod,  when  cold,  is 
non-conducting.  Conductivity  rises  as  it  is 
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heated,  and  after  a  few  seconds  the  glower  bursts 
with  full  incandescence.  The  range  of  this  lamp 
is  from  incandescent  at  150  candle-power  to  the 
arc  light  at  1,200  candle-power.  Ninety  per  cent, 
of  its  illumination  is  well  below  the  horizontal 
line. 

Telegraphs. — The  latest  official  summary  gives 
the  number  of  telegraph  instruments  in  the 
United  States  as  199,410,  besides  40,264  in  police 
and  fire  service.  Notwithstanding  the  progress 
made  in  systems  of  duplexing  and  quadruplexing, 
a  very  large  proportion  of  work  is  done  by  key 
and  received  by  sounder.  In  machine  telegraph¬ 
ing,  messages  are  prepared  by  punching  holes  in 
a  tape,  which  is  afterward  run  rapidly  through  a 
mechanical  transmitter,  to  be  received  at  the 
.other  end  by  an  ink  writing-in  machine,  in  which 
the  dots  and  dashes  are  properly  recorded  on  an¬ 
other  tape  for  subsequent  translation  into  words. 

Wireless  Telegraphy. — If  anything  be  thrown 
into  a  pool  of  water,  rings  or  ripples  of  undula¬ 
tion  are  caused,  which  pursue  each  other  to  the 
bank.  This  principle  applied  to  ether  is  wireless 
telegraphy;  the  mechanical  appliances  utilized 
;set  up  these  wave-like  motions  in  the  ether. 

The  Transmitting  Apparatus. — The  transmit¬ 
ting  apparatus  consists  essentially  of  a  special  in¬ 
duction  coil.  When  the  operator  presses  the  key, 
the  current  from  the  battery  energizes  the  induc¬ 
tion  or  spark  coil,  which  in  turn  charges  the 
•“spheres”  and  a  vertical  wire  in  such  a  manner 
that  electrical  disturbance  is  thrown  off  by  the 
vertical  wire,  and  thus  causes  displacement  waves 
to  ripple  in  the  ether.  This  vertical  wire  becomes 
,a  radiator  of  electric  waves  in  every  direction,  as 
a  stick  thrown  into  a  pond  would  cause  little 
waves  to  radiate. 

The  Receiving  Apparatus. — The  receiving  appa¬ 
ratus  consists  of  a  receiving  vertical  wire  run¬ 
ning  down  to  the  coherer,  placed  in  a  circuit  con¬ 
taining  a  local  battery,  and  a  sensitive  tele¬ 
graphic  relay,  actuating  in  turn  another  circuit 
containing  a  “trembler”  or  decoherer  and  the  re¬ 
cording  instrument.  The  “soul”  of  the  whole 
business  is  the  coherer,  which  is  a  small  glass  tube 
about  the  size  of  a  gold  pencil,  wire  running  in 
at  both  ends,  but  separated  slightly,  which  space 
is  filled  with  filings  of  a  mixture  of  nickel  and 
silver. 

The  Filings. — Keep  your  mind  on  these  filings, 
for  it  is  in  them  the  connection  is  made  between 
the  ether  and  the  atmosphere.  When  ether 
waves  impinge  the  tube,  the  filings  between 
the  two  metallic  pole  pieces  in  the  tube  cohere — 


i.  e.,  apparently  pull  together  into  a  sort  of  string 
or  conductor,  and  thus  become  a  conductor  to 
the  current,  which  immediately  flows  into  the 
local  circuit  from  the  local  battery,  and  the  signal 
is  recorded  by  the  receiving  telegraph  instrument. 

How  It  is  Done. — It  is  by  the  opening  and  clos¬ 
ing  of  the  circuit  that  the  sending  and  receiving 
of  messages  is  accomplished.  When  the  filings 
fall  apart,  the  circuit  opens  to  receive  the  next 
etheric  impulse.  This  falling  apart  of  the  filings 
is  caused  by  a  hit  on  the  tube  by  a  little  tapper 
or  decoherer.  By  this  process  of  cohering  and 
decohering  the  signals  are  received,  and  can  be 
heard  by  the  ear  or  recorded  on  a  tape  register 
or  heard  in  the  telephone.  Pilings  of  carbon, 
cobalt  and  carbon  dust  are  also  used  in  the  tube, 
as  well  as  others  of  an  electro-magnetic  nature, 
and  by  taking  advantage  of  the  law  of  magnetic 
hysterisus,  which  manifests  itself  in  iron  under 
certain  conditions,  it  is  possible  to  prevent  the 
reading  of  messages  by  others  than  those  for 
whom  intended. 

Insulated  Wires  and  Cables. — About  the  year 
1857  the  art  of  braiding  wire  was  developed. 
Numerous  patents  wrought  minor  improvements, 
until  electric  requirements  brought  about  radi¬ 
cally  different  methods  of  insulation.  One  of  the 
most  notable  improvements  is  the  use  of  paper 
in  insulation;  paper  cables  are  now  manufac¬ 
tured  in  increasing  quantities  for  all  classes 
of  work.  Experience  has  shown  that  paper  thor¬ 
oughly  impregnated  with  insulating  compound, 
such  as  the  various  tars  or  resins,  forms  one  of 
the  best  insulating  materials,  provided  the  paper 
can  be  kept  reasonably  dry,  which  can  be  insured 
by  the  use  of  lead  sheaths. 

Electric  Conduits. — Two  systems  of  building 
electric  conduits  prevail,  the  solid  system  and 
the  drawing-in  method.  In  the  “solid”  method 
short  sections  of  tube  are  joined  together  and  the 
conductors  are  solidly  embedded  in  insulating 
compound.  In  the  “drawing-in”  method  ducts  of 
metal,  cement,  terra-cotta,  wood,  etc.,  are  laid, 
and  then  insulated  cables  are  inserted  by  pulling 
in.  At  this  time  cement-lined  iron  pipes,  terra¬ 
cotta  conduits  and  concrete  blocks,  perforated, 
are  used  in  underground  work. 

Interior  Conduits. — The  present  system  of  in¬ 
terior  tubing  for  wires  is  the  result  of  various  im¬ 
provements.  At  first  paper  was  wound  spirally 
into  a  tube  and  dipped  into  an  insulating  material, 
then  sheathed  in  brass.  After  this  conduits  were 
made  with  an  outside  wall  of  iron  or  steel.  Much 
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conduit  material  is  now  made  of  textile  fabric 
and  metal  pipe,  dipped  in  enameling  substance. 

Electric  Heating. — The  principle  of  electric 
heat  apparatus  depends  on  resistance  offered  by 
some  form  of  metallic  conductor  to  the  flow  of 
the  current  through  it.  This  conductor  sur¬ 
rounds  or  is  surrounded  by  a  non-inflammable 
heat-conducting  substance.  In  some  types  metal¬ 
lic  paint  is  fired  upon  strips  of  mica,  thus  afford¬ 
ing  high  resistance  with  a  maximum  of  radiating 
surface.  Electric  heating  apparatus  is  being 
widely  applied  in  mechanical  operations  and  with 
evident  economic  advantages. 

Lightning  Arresters  and  Fuses. — Many  forms  of 
lightning  arresters  are  made,  and  the  annual  out¬ 
put  ranges  from  twelve  to  fifteen  millions.  Ar¬ 
resters  which  protect  large  circuits'  and  heavy 
electrical  machinery  consist  of  numerous  disks, 
arranged  to  break  up  the  discharge  on  receiving 
it,  or  of  electro-magnetic  coils  to*  “choke”  the  dis¬ 
charge  and  direct  it  into  the  arrester.  Another 
good  arrester  has  seven  cylinders,  which  give  six- 
spark  gaps  in  series  in  each  unit.  The  General 
Electric  Company  has  an  arrester  which  consists 
of  three  or  more  brass  cylinders,  connected  in 
series  with  current-resisting  rods  installed  with 
the  choking  cells  between  them. 

Electric  Measuring  Instruments. — There  are 
various  distinct  groups,  viz.,  electro-magnetic, 
electro-static,  electro-chemical,  electro-thermic  or 
hot  wires,  tangent  galvanometer,  dynamometric 
and  the  Weston.  Central  station  voltmeters  and 
ammeters  have  come  into  use,  in  which  a  coil 
suspended  in  a  strong  field  between  the  poles  of 
a  magnet  can  rotate  through  a  small  angle  when 
the  current  passes. 

Electro-Static  Instruments. — These  instruments 
depend  for  their  action  upon  the  mutual  attrac¬ 
tion  of  two  plates  connected  with  the  opposite 
sides  of  the  line  or  circuit  when  any  difference  of 
potential  exists  between  them. 

An  enumeration  of  electrical  devices  and  ot 
electrical  equipment  for  all  manner  of  industrial 
uses  would  prolong  this  review  beyond  its  in¬ 
tended  limits.  The  electrical  industry  is  now  the 
most  promising  one  and  promises  to  revolutionize 
many  industrial  processes. 


Comparative  Statement  of  Electrical  Apparatus  and  Supplies  Industry. 


1880 

1890 

1900 

Number  of  establishments 
Capital  invested . 

76 

$1,509,758 

1.271 

$683,164 

$2,665,036 

189 

$18,997,337 

8,802 

$4,517,060 

$19,114,714 

580 

$83,130,943 

40,890 

$20,190,344 

$91,348,889 

Value  of  products . 

Electric  Generators  and  Motors. 

Early  Steps  Toward  the  Generator. — One  of  the 

first  applications  of  electricity  along  pronounced 
modern  lines  was  in  1871,  when  a  machine  was 
made  for  killing  whales  by  electricity,  the  first  of 
its  kind.  The  next  was  a  machine  for  seaboard 
illumination.  Soon  after  a  machine  was  intro¬ 
duced  having  a  continuous  armature  winding, 
which  may  be  regarded  as  the  progenitor  of  the 
modern  dynamo  electric  machine.  This  was  pat¬ 
ented  in  1871,  and  was  followed  by  appliances  for 
exciting  the  field  magnets  by  the  currents  gener¬ 
ated  in  the  machine.  A  multipolar  self-exciting 
machine  soon  followed,  and  Brush  appeared  with 
a  machine  having  an  open  coil-ring  armature.  In 
1878  another  machine  appeared  which  had  all  the 
essential  features  of  the  most  modern  machines. 

Brush. — Brush  introduced  his  teaser,  which  was 
a  high-resistance  winding  upon  the  field  magnet, 
connected  in  shunt  to  maintain  the  magnetism  of 
the  field  magnet  when  the  machine  is  running, 
whether  the  external  circuit  was  closed  or  open. 

Edison. — Edison,  in  1879,  introduced  the  cylin¬ 
drical  armature,  which  was  followed  by  threercell 
armature;  next  came  a  regulator  consisting  of  a 
shunt  around  the  field  magnets,  including  a  varia¬ 
ble  resistance,  and  in  1880  a  multipolar  alternat¬ 
ing  current  machine  was  introduced,  having  a  por¬ 
tion  of  its  current  communicated  for  exciting  the 
field  magnets. 

Van  de  Poele. — Van  de  Poele  introduced  the 
motor  generator,  or  rotary  transformer,  which  had 
two  armature  windings,  one  taking  current  from 
a  line  and  driving  the  machine  as  a  motor,  while 
the  other  winding  acted  as  a  generator;  his  next 
improvement  was  a  device  known  as  carbon  col¬ 
lector  brushes.  This  little  history  of  inventions 
is  a  necessary  preliminary  in  order  to  understand 
the  more  perfect  machines  of  to-day. 

Gas  Engines. — One  of  the  more  modern  im¬ 
provements  was  brought  out  by  Westinghouse  in 
1900,  in  which  gas  is  supplied  for  running  en¬ 
gines  at  the  different  divisions  of  his  railroad. 
These  engines  drive  dynamos  for  supplying  each 
its  own  division,  and  they  are  provided  with  sig¬ 
naling  and  controlling  devices  for  the  manage¬ 
ment  of  the  local  engines. 

Separate  Motors. — One  of  the  interesting  fea¬ 
tures  of  the  application  of  electric  power  in  man¬ 
ufacturing  is  the  use  of  separate  motors  to  indi¬ 
vidual  machines,  by  which  the  output  of  an  es¬ 
tablishment  can  be  increased  as  high  as  50  per 
cent,  over  what  the  same  machines  turned  out 
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when  operated  by  belt  transmission.  The  princi¬ 
pal  cause  of  this  gain  is  the  facility  with  which 
each  machine  can  he  run  at  the  maximum  speed 
for  the  particular  work  it  is  doing. 

Supplanting  Shafting. — This  method  of  sepa¬ 
rating  power  supplants  the  use  of  line  shafting 
and  belt  transmission.  When  any  of  the  units  are 
not  in  use,  the  motors  are  shut  down.  Manufac¬ 
turers  of  electrical  equipments  have  designed  a 
large  number  of  electrical  machines  of  various  types 
to  answer  all  the  requirements  of  many  manufac¬ 
turing  plants.  One  of  these  is  the  encased  ma¬ 
chine,  especially  adapted  to  out-of-the-way  places 
where  it  can  receive  but  little  attention.  There 
are  machines,  known  as  semi-encased,  where  the 
peculiar  features  of  construction  permit  run¬ 
ning  at  a  higher  output  than  in  cased  machines. 
Other  machines  are  specially  adapted  for  use  as 
generators  which  carry  high  overloads.  Certain 
types  of  machines  are  built  to  run  three  different 
speeds  —  moderate,  intermediate  and  slow.  The 
advantage  of  lower  speed  is  diminished  wear  on 
the  belts,  bearings,  commutator  and  brushes. 

Series  Wound  Motors.  —  Series  wound  motors 
are  very  generally  used  for  heavy  work  in  which 
the  motor  has  to  reverse  its  direction  of  rotation, 
and  is  specially  applicable  for  operating  trains, 
rolling  and  bending  machinery  and  the  like.  In 
these  machines  the  field  coils  are  connected  in 
series  with  the  armatures,  so  that  the  full  current 
passes  through  both  the  armature  and  the  field 
coil. 

The  construction  of  all  first-class  motors  is  such 
that  the  heavier  the  load  thrown  on  the  motor, 
the  stronger  will  be  its  field.  The  construction  is 
also  such  that  when  the  motor  slows  down  with 
the  heavy  loads  thrown  upon  it,  they  try  to  keep 
the  load  from  increasing  or  decreasing  above  or 
below  the  normal  value. 

Compound  Winding. — Compound  winding  is  a 
combination  of  the  shunt  and  series  types,  and  in 
a  great  measure  combines  the  advantages  of  both. 
The  shunt  field  prevents  the  motor  from  speeding 
up  too  much  when  the  load  is  thrown  off,  and  the 
series  field  gives  the  motor  greater  strength  or 
“starting  torque”  when  starting.  The  series  coil 
helps  the  motor  to  carry  heavy  loads  and  avoids 
trouble  from  sparking  with  excessive  loads.  Com¬ 
pound  wound  motors  are  quite  generally  used 
where  a  single  motor  is  installed  to  drive  an  in¬ 
dividual  machine.  The  advantage  of  a  compound 
motor  where  there  are  fluctuating  loads  to  handle 
is,  that  the  shunt  field  holds  the  motor  at  suffi¬ 
ciently  constant  speed,  while  the  series  field  gives 


the  motor  additional  strength  and  cuts  down  the 
rush  of  current  from  what  would  otherwise  occur. 

Service. — The  compound  motor  is  also  service¬ 
able  for  driving  ordinary  machine  tools  which 
have  to  be  started  and  stopped  and  reversed  as 
the  series  coil  cuts  down  the  current  consumption 
during  the  periods  of  starting  and  reversing.  Cer¬ 
tain  motors  are  especially  made,  adapted  for  run¬ 
ning  punch  and  printing  presses,  on  account  of 
their  steadying  effects  on  the  power  circuit.  They 
are  also  desirable  for  use  with  fans,  as  the  power 
consumed  by  the  motor  does  not  vary  so  much 
with  the  different  degrees  of  moisture  in  the  at¬ 
mosphere.  The  shunt  field  offers  the  means  of 
readily  adjusting  the  speed  of  the  fans. 

Two  Methods  for  Regulating  Speed. — There  are 
two  general  methods  for  regulating  the  speed  of 
motors.  The  simplest  method  is  to  insert  an  ad¬ 
justable  resistance  to  the  armature  circuit;  the 
second  consists  in  varying  the  strength  of  the  field 
magnets;  the  other  method  of  speed  control  is 
often  used  where  the  waste  of  power  in  the  regu¬ 
lating  rheostat  would  be  too  large  an  item,  or 
where  it  is  desirable  to  get  practically  constant 
speed  irrespective  of  the  load. 

Putting  a  Rheostat  in  the  Shunt  Field. — The 
principle  on  which  this  method  operates  is,  that 
weakening  the  strength  of  the  field  magnets  re¬ 
duces  the  counter  electro-motor  force  of  the  ar¬ 
mature,  and  the  armature  is  forced  to  increase  the 
speed  in  order  to  increase  the  counter-electro¬ 
motor  force  to  a  suitable  value.  This  is  accom¬ 
plished  by  putting  a  rheostat  in  the  shunt  field 
circuit,  or  by  using  a  controller  which  will  vary 
the  number  of  effective  turns  in  a  series  winding. 
The  resistance  method  of  control  is  applicable  to 
any  type  of  motor,  whether  series,  shunt  or  com¬ 
pound  wound. 

Speed  Regulators. — A  method  of  varying  the 
speed  of  motors  which  is  coming  into  quite  com¬ 
mon  use  where  there  are  two  or  more  separate 
voltages  available — such  as  in  the  three-wire  sys¬ 
tem — simply  consists  in  throwing  the  armature 
from  one  voltage  to  another,  and  which  makes 
the  motor  run  at  speeds  varying  in  the  same  ratio 
as  the  two  voltages. 

Multiplied  Use  of  Motors.  —  The  greatest  in¬ 
crease  in  the  use  of  small  motors  is  in  manufac¬ 
turing  establishments.  This  demand  has  been  an 
incentive  to  the  electrical  engineer  and  to  the 
manufacturers  of  electrical  machinery.  Motors 
are  now  directly  connected  to  the  line  shaft  as  re¬ 
quired.  Where  there  are  many  small  lathes  and 
other  light  machinery,  a  motor  can  be  placed  so 
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that  it  may  be  belted  direct  to  the  line  shafting 
in  the  room,  or  it  may  he  suspended  from  the  ceil¬ 
ing  and  belted,  geared  or  direct  connected  to  the 
shaft  line,  as  desired.  Motors  may  he  direct  con¬ 
nected  to  individual  machines,  giving  a  system 
most  flexible  and  suited  to  every  condition.  These 
motors  are  now  being  widely  used  in  all  manner  of 
manufacturing  plants,  from  the  largest  to  the 
smallest. 


Electricity  and  Electrical  Workers, 

Light  and  Power. — Electric  lighting  is  classi¬ 
fied  into  incandescent  and  arc  lighting  systems, 
direct  or  alternating  current  and  current  or  poten¬ 
tial  systems.  The  unit  of  light  is  a  spermaceti 
candle,  $  inch  in  diameter,  so  proportioned  as  to 
burn  120  grains  an  hour.  A  candle-power  of  light 
is  the  number  of  lights  of  unit  intensity  that 
would  he  required  to  equal  its  own  intensity.  Six 
such  candles  weigh  one  pound.  The  unit  adopted 
by  the  International  Congress  of  Electricians  at 
Paris  in  1884  is  the  light  emitted  by  a  square  cen¬ 
timeter  of  melted  platinum  at  the  temperature  of 
solidification.  This  unit  is  equal  to  19.7  standard 
candles.  A  photometer  may  be  used  to  measure 
the  candle-power  of  light.  It  is  known  that  the 
resistance  of  an  incandescent  lamp  is  equal  to  the 
electro-motive  force  divided  by  the  current,  and 
that  the  efficacy  is  measured  by  the  amount  of 
electrical  energy  consumed  per  candle-power,  or 
the  watt  per  candle-power.  One  of  the  best  lamps 
for  series  working  is  the  Bernstein,  where  the  fila¬ 
ment  is  made  by  carbonizing  a  silk  braid  of  fine 
texture  connected  to  two  pieces  of  iron  wire,  and 
these  to  the  platinum  wires,  which  pass  out 
through  the  glass. 

Different  Systems. — The  simplest  system  of  dis¬ 
tribution  requires  a  constant  current  generator, 
the  same  current  going  successively  through  each 
arc  and  incandescent  lamp  on  the  circuit.  Its  dis¬ 
advantage  is  due  to  the  necessarily  high  E.  M.  F. 
The  multiple  series  system  is  now  but  little  used. 
The  parallel  or  multiple  system  is  the  most  com¬ 
mon,  in  which  a  constant  potential  dynamo  is 
used.  The  loop  system  was  devised,  which  over¬ 
comes  somewhat  the  drop  in  potential.  The  three- 
wire  system  gives  the  advantage  of  a  high  poten¬ 
tial,  and  there  is  the  further  advantage  of  having 
two  voltages,  allowing  the  operation  110  or  2 
volt  meters.  The  seven-wire  system  requires  six- 
dynamos.  The  alternating  current  system  is  espe¬ 
cially  applicable  in  the  lighting  of  large  areas,  y 
which  the  current  is  transmitted  at  a  voltage  ot 


1,000  or  more  by  a  comparatively  small  wire  at 
little  loss. 

Generators. — The  type  of  generator  used  is  de¬ 
termined  by  the  system  of  distribution.  The  di¬ 
rect  coupling  of  engines  and  dynamos  has  great 
advantages  and  calls  for  high-speed  engines.  Ac¬ 
cumulators  or  secondary  batteries  have  been 
applied  to  electric  lighting  to  a  considerable  ex¬ 
tent,  because  of  the  wide  variation  of  load. 

The  Field  of  the  Nernst  Lamp. — The  Nernst 
lamp,  instead  of  being  a  thread  of  carbon,  is  a  rod 
of  porcelain  or  glower  about  one-thirty-second  of 
an  inch  in  diameter  and  one  inch  long,  which  is 
heated  to  a  very  high  temperature  by  the  current 
passing  through  it.  The  glower  is  fastened  to  the 
holder  by  small  platinum  wires  and  aluminum 
plugs.  The  energy  consumption  is  about  88  watts 
per  glower,  and  its  life  is  about  800  hours;  that  of 
the  heater,  about  2,500  hours.  The  lamps  are 
made  only  for  alternating  current  circuits  from 
200  to  240  volts. 

Electric  Railways. — The  circuit  passes  from  the 
generator  to  the  line,  then  by  the  trolley  through 
the  car  motors;  the  return  current  is  formed  by 
the  rails,  connection  being  made  between  these 
and  the  negative  terminals  of  the  generator. 
There  are  two  methods  of  motor  suspension  in 
use — the  nose  or  wheelbarrow  method  and  the 
parallel  side-bar  method.  Among  the  methods 
used  to  stop  a  car  by  electrical  power  are  storage 
batteries,  the  line  current  and  the  motor  as  a  gen¬ 
erator.  The  first  of  these  has  not  come  into  prac¬ 
tical  use  on  account  of  the  expense;  the  second, 
depending  on  the  line  current,  is  not  very  reliable; 
by  the  third  method  the  motor  itself  is  made  to 
stop  the  car.  In  this  case,  the  motor  acts  as  a 
generator,  the  line  current  being  switched  off. 
The  current  thus  generated,  due  to  the  momentum 
of  the  car,  is  led  through  a  low  resistance,  and  the 
motor  is  thereby  short-circuited.  This  system  has 
the  advantage  that  it  is  self-contained,  and  does 
not  depend  on  the  line  current. 

The  Street  Car. — The  electrical  equipment  of  a 
modern  street  car  usually  consists  of  two  motors, 
two  gears,  two  pinions,  two  controllers,  one  resist¬ 
ance  box,  one  lightning  arrester,  one  choke  coil, 
two  canopy  switches,  one  fuse  box,  one  trolley. 
The  methods  most  frequently  employed  for  sup¬ 
porting  the  trolley  wire  are  the  span-wire  system 
and  the  bracket  system.  When  the  current  is  fed 
into  the  circuit  at  various  distances,  a  section  in¬ 
sulator  is  used  to  secure  proper  insulation. 

The  Feeder  System. — The  feeder  system  is  used 
to  prevent  the  great  potential  drop  because  of  the 
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impossibility  of  increasing  the  size  of  the  trolley 
wires  beyond  certain  limits.  It  is  customary  to 
arrange  the  feeders  and  distances  between  the 
feeding  points  so  that  when  the  total  number  of 
cars  are  being  operated  at  average  distances  apart, 
the  drop  will  be  nowhere  greater  than  50  volts. 

Bonding. — When  the  ground  return  is  used,  a 
continuous  path  for  the  electrically  welded  joint 
on  rail  bond  is  the  most  efficient;  melted  cast  iron 
poured  into  a  mold  surrounding  the  joint  has  been 
used  to  answer  the  purpose  of  a  bond. 

Electrolytic  Effects. — Under  favorable  condi¬ 
tions  about  one-half  of  the  total  current  returns  to 
the  power-house  through  the  rails,  about  one- 
eighth  is  diffused  through  the  ground,  and  the 
remainder  is  conducted  by  water  mains,  etc. 

Power  Stations. — The  essential  features  of  the 
power  station  are  the  machines  for  generating  the 
current,  the  engines  to  drive  the  generators,  and 
the  boilers  to  supply  the  power  that  runs  the  en¬ 
gines.  The  electrical  features  are  the  switchboard, 
leads,  connections,  feeders,  measuring  appliances 
and  safety  devices.  Generators  for  electric  rail¬ 
ways  are  generally  compound  wound,  to  give  as 
nearly  as  possible  a  constant  potential  of  500  to 
550  volts. 

The  Alternating  Current. — The  alternating-cur¬ 
rent  system  is  destined  to  become  an  important 
factor  in  the  future  development  of  electric  rail¬ 
ways.  The  transmission  of  power  from  a  single 
generating  station  for  railway  service  by  alternat¬ 
ing  currents  is  practicable  over  distances  up  to  100 
miles.  By  the  use  of  the  storage  battery,  practical 
results  are  obtained,  but  the  principal  difficulty 
encountered  is  in  electrical  overloads  or  undue 
and  sudden  calls  for  power  upon  the  battery.  The 
great  weight  of  batteries  is  another  objection. 

The  Third-Bail  System. — The  engineering  ad¬ 
vantages  of  the  third-rail  system  are  manifested 
in  providing  for  a  conducting  capacity  equal  to  a 
very  large  copper  cable,  so  that  on  many  light 
traffic  lines  copper  feeder  cables  are  not  neces¬ 
sary.  The  service  rails  are  used  as  the  return  cur¬ 
rent,  and  are  thoroughly  bonded.  The  path  of  the 
current  on  “third-rail”  roads  is  from  the  third  rail 
to  the  shoes,  through  a  copper  cable  to  the  circuit 
breakers,  to  the  lightning  arresters,  through  a 
choke  coil  to  a  point  where  it  divides  into  two 
parts,  each  going  to  a  controller  at  opposite  ends 
of  the  car,  then  to  the  resistance,  back  to  the  re¬ 
sistance  contacts  in  controllers  to  motors  and 
ground. 

Multiple  Unit  System. — The  “multiple”  unit 
system,  now  coming  into  use,  obviates  the  diffi¬ 


culty  before  experienced  Of  obtaining  a  rapid  ac¬ 
celeration  of  the  train  and  of  vibration.  In  this 
system  each  car  is  complete.  In  the  multiple  sys¬ 
tem  there  is  a  “motorman”  or  his  equivalent  on 
each  car. 

The  Three  Systems. — Three  systems  are  used 
in  the  United  States,  viz.:  The  Sprague  system, 
the  Westinghouse  system  and  the  General  Electric 
Company’s  system.  The  individual  motor  control¬ 
lers  are  operated  by  a  small  master  controller  on 
the  car  platform.  In  the  Sprague  system  the  mas¬ 
ter  controller  operates  a  small  pilot  motor,  which 
turns  the  controller  cylinder  when  the  current 
stops;  a  solenoid  spring  brake  clamps  the  arma¬ 
ture  shaft,  stopping  it  instantly. 

Westinghouse  System. — The  Westinghouse  sys¬ 
tem  revolves  the  controller  by  a  ratchet  and  pawl 
mechanism  driven  by  compressed  air  acting  in  a 
piston  as  in  the  air  brake.  Valves  which  are  elec¬ 
tro-magnets,  and  which  are  operated  from  the 
master  controller  or  multiple  control  switch  on 
the  car  platform,  admit  the  air  to  the  cylinder. 

General  Electric  System. — In  the  General  Elec¬ 
tric  Company’s  system  there  is  no  main  controller 
of  the  customary  type.  Its  place  is  taken  by  thir¬ 
teen  separate  switches,  electro-magnetically  oper¬ 
ated  from  the  master  controller. 

All  these  systems  have  the  necessary  reversing 
switches  and  elaborate  interlocking  and  automatic 
devices  for  cutting  off  the  main  current  in  case 
of  accident  to  any  of  the  circuits. 

Central  Stations. — The  best  type  of  central  sta¬ 
tion  has  brick  or  stone  walls  and  iron  roof,  though 
small  stations  are  built  of  wood.  A  fireproof  par¬ 
tition  should  separate  the  dynamo  and  engine- 
rooms.  The  foundation  usually  consists  of  con¬ 
crete  and  brickwork,  the  bricks  being  laid  in 
cement  mortar.  If  the  machine  has  a  cast-iron 
base,  it  can  be  laid  upon  the  brickwork,  otherwise 
it  should  be  capped  by  a  slab  of  stone. 

Compound  System. — Compound  condensing  en¬ 
gines  are  now  more  generally  used  than  any  other 
form,  and  dynamos  of  large  capacity  are  almost 
always  directly  connected  to  the  engines.  The 
usual  arrangement  is  to  extend  the  engine  shaft 
and  mount  the  armature  upon  it. 

Circuit  Breakers. — Circuit  breakers  have  re¬ 
cently  come  into  extensive  use,  especially  upon 
switchboards.  They  have  the  same  purpose  as 
fuses,  are  more  reliable,  and  are  commonly  used 
in  circuits  carrying  heavy  currents.  There  are 
three  classes  of  switchboards  for  direct  current 
low  potential  circuits,  one  for  alternating  current, 
high  potential  circuits,  and  one  for  series  arc 
lighting  circuits. 
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Loss  in  Transmission.— The  loss  in  transmission 
of  power  by  electricity  is  divisible  into  three  di¬ 
mensions — the  loss  in  making  the  transformation 
into  electrical  energy  at  the  generating  station, 
the  loss  in  transmission  along  the  line,  and  the 
loss  in  transformation  at  the  receiving  station. 

Voltage  in  Use. — With  alternating-current  sys¬ 
tems  about  50,000  volts  is  the  present  limiting 
value.  In  direct-current  systems  the  voltage  is 
limited  by  the  nature  of  the  apparatus  used.  The 
highest  working  voltage  of  constant  potential  ma¬ 
chines  of  the  direct-current  type  is  about  500  to 
600  volts.  In  the  three-wire  system  the  voltage 
between  the  outside  wires  may  be  1,000  or  1,200 
if  500  or  600-volt  dynamos  are  used. 

Polyphase  System. — Two-phase  and  three-phase 
systems  are  the  only  polyphase  systems  which  have 
become  common.  One  great  advantage  of  these 
systems  is  their  value  for  operating  motors. 

Aluminum  for  Electric  Conductors. — The  con¬ 
ductivity  of  aluminum  varies  from  60  to  65  per 
cent,  to  that  of  copper;  the  best  commercial  grades 
have  a  conductivity  of  99.6  per  cent,  of  pure 
metal.  Its  low  specific  gravity  and  high  conduc¬ 
tivity  have  rapidly  brought  it  into  use  for  long 
power  transmission  lines. 

Storage  Batteries. — Storage  batteries  consist  of 
cells  in  which  a  chemical  change  is  brought  about 
by  passing  an  electric  current  through  them, 
thereby  rendering  them  capable  of  giving  back 
electrical  energy.  Ordinarily,  a  storage  battery 
consists  of  two  sets  of  plates  suspended  in  a  chem¬ 
ical  solution.  The  leading  types  of  storage  bat¬ 
teries  are  Plante,  Faure,  combination  of  Plante 
and  Faure,  and  non-lead.  The  chief  difficulty 
with  the  Plante  battery  was  the  great  length  of 
time  to  “form”  the  plates.  In  1881  Faure  pasted 
lead  oxide  or  active  material  directly  on  the  plates, 
but  the  element,  not  being  an  integral  part  of 
the  plate,  disintegrated.  Any  primary  battery  will 
act  as  a  storage  battery,  provided  its  chemical 
action  is  reversible.  The  Gould,  the  Crompton- 
Howell,  the  Electric  Power  Storage  (E.  P.  S.) 
battery,  sometimes  called  the  Faure-Selton-Vock- 
man  cell;  the  Exide  battery,  the  Chloride  battery, 
which  is  a  combination  of  the  Plante  and  Faure 
types;  the  Tudor  cell  and  Lithanode,  and  the 
Edison  storage  battery,  are  all  in  extensive  use. 

The  Booster. — In  the  regulation  of  the  generator 
in  charging  storage  batteries,  it  is  customary  to 
maintain  the  charging  current  approximately  con¬ 
stant  for  considerable  periods,  otherwise  it  would 
be  difficult  to  determine  the  quantity  of  energy 
put  into  the  battery  and  its  efficiency..  The  best 


plan  is  to  make  use  of  a  booster,  the  duty  of  which 
is  to  vary  the  voltage  of  the  battery  terminals 
with  the  variation  in  load,  causing  charging  or 
discharging  of  current,  as  conditions  may  require. 
The  shunt  booster  is  a  shunt  dynamo  driven  by 
any  source  of  power  having  its  armature  circuit 
in  series  with  the  line  from  generator  to  battery. 
The  series  booster  acts  to  compound  the  battery 
on  discharge,  and  tends  to  maintain  a  constant 
voltage  on  the  line.  The  compound  booster  is 
used  on  railway  and  power  circuits  with  great 
fluctuation  in  load,  the  battery  acting  to  prevent 
excessive  drop  and  to  assist  the  generating  ma¬ 
chinery  in  carrying  the  load,  relieving  it  from  the 
strain  of  sudden  rushes  of  current.  The  constant 
current  booster  is  used  in  systems  having  short 
lines  and  small  drop,  where  it  is  desirable  to  have 
the  voltage  fall  on  the  sudden  application  of  an 
overload,  so  as  to  prevent  the  rush  of  excessive 
current. 

Efficiency  of  Storage  Batteries. — The  efficiency 
of  any  apparatus  is  the  ratio  between  what  it  gives 
out  and  that  which  it  consumes.  In  a  storage 
battery  it  is  the  ratio  of  the  amount  of  discharge 
to  what  is  put  in,  to  bring  the  battery  back  to  its 
original  condition  after  a  discharge.  The  most 
serious  troubles  which  occur  in  storage  batteries 
are  sulphating,  buckling,  disintegrating  and  short- 
circuiting  of  the  plates.  Sulphating  may  be  re¬ 
moved  by  scraping  the  plate.  Buckling  is  caused 
by  uneven  action  on  the  two  surfaces;  this  is  rem¬ 
edied  by  placing  the  warped  plate  between  boards 
under  pressure.  Disintegration  results  from  the 
formation  of  scales  or  blisters.  Short-circuiting 
may  be  caused  by  the  dropping  in  of  foreign  mat¬ 
ter  and  the  formation  of  sediment,  which  is  re¬ 
moved  by  syphoning  the  electrolyte  after  taking 
out  the  plates. 

Utilities. — The  principal  uses  of  storage  batter¬ 
ies  are  to  furnish  portable  electric  apparatus  with 
power,  to  make  up  for  fluctuations,  to  furnish 
energy  at  certain  hours,  to  aid  the  generating 
plant,  to  make  loads  more  uniform,  to  transform 
from  a  higher  to  a  lower  potential,  to  subdiyide 
the  voltage,  to  supply  current  from  local  centers 
or  sub-stations,  to  supply  current  to  electrically 
driven  vehicles,  to  supply  telephone  and  telegraph 
systems,  for  car-lighting  purposes,  and  as  sources 
of  constant  potential  and  current  in  electrical  lab¬ 
oratories. 

The  complete  control  of  a  battery  in  an  electric 
lighting  plant  requires  provision  for  feeding  the 
lamps  from  either  the  dynamo  or  battery  sepa¬ 
rately  or  from  the  two  working  in  parallel.  Three 
switches  are  required.  The  regulation  of  storage 
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batteries  is  difficult,  because  the  voltage  falls  con¬ 
tinually  from  the  beginning  to  the  end  of  the  dis¬ 
charge.  The  total  decrease  may  amount  to  18  per 
cent. 

A  Recent  Invention. — The  latest  important  im¬ 
provement  in  electrical  devices  is  a  Westinghouse 
invention,  which  consists  of  a  single-phase  appara¬ 
tus  by  which  the  single-phase  alternating  current 
electric  system  can  supplant  the  direct  current  sys¬ 
tem.  This  invention  is  designed  to  do  away  with 
the  sudden  starting  and  stopping  of  street-cars, 
and  it  does  away  with  sub-transforming  stations. 
The  system  is  less  expensive  to  install  and  costs 
less  to  operate. 

Speeds. — Very  high  speeds  can  be  had  with  the 
single-phase  alternating  current  and  without  any 
wear  and  tear  at  starting  or  stopping.  It  it  equal 
to  the  handling  of  the  heaviest  trains.  Its  intro¬ 
duction  will  stimulate  the  substitution  of  electric 
power  for  steam  power  in  suburban  traffic,  as  well 
as  in  long-distance  traffic.  It  is  proof  against  elec¬ 
trolysis,  and  does  not  offer  trouble  to  the  network 
of  utilities  by  which  cities  are  served  with  gas, 
water  and  sewerage  conveniences. 


The  Following  is  a  Comparative  Summary  of  the  Condition  of  the  Electrical 
Industry  in  the  United  States  as  to  Electrical  Apparatus  and 
Supplies.  The  Growth  has  been  Simply  Enormous. 


1880 

1890 

1900 

Number  of  establishments.. . 
-Capital  invested . 

76 

81,509,758 

1,271 

$983,164 

$2,655,036 

189 

$18,197,337 

8,802 

$4,517,050 

$19,114,714 

580 

$33,130,943 

40,890 

$20,190,344 

$91,348,889 

Wage-earners . 

Wages  paid  . . . 

Value  of  product . 

In  1900  there  were  10,527  dynamos  in  the 
United  States,  representing  770,832  horse-power, 
and  valued  at  $10,472,576;  also,  36,513  transform¬ 
ers,  representing  407,451  horse-power,  valued  at 
$2,960,171;  6,422  switchboards,  valued  at  $1,846,- 
624;  35,604  motors,  representing  515,705  horse¬ 
power,  valued  at  $7,551,480. 


Elevator  Making. 

The  Elevator’s  Influence. — No  one  device  or  in¬ 
vention  has  been  indirectly  the  cause  of  such  a  rev¬ 
olution  in  building,  and  it  might  almost  be  said  in 
architecture,  as  the  simple  means  for  ascending 
the  interior  of  a  building  as  the  elevator.  It  sud¬ 
denly  transformed  conditions  and  opened  wide  the 
door  of  possibilities.  In  these  days  when  commer¬ 
cial  necessities  demand  the  greatest  possible  con¬ 
centration  of  business  interests,  it  is  absolutely 


necessary  that  means  be  found  for  bringing  as 
many  people  close  together  as  possible.  Before 
the  coming  of  the  elevator  the  six-story  building 
was  an  exception.  Its  coming  made  the  30-story 
building  a  possibility.  But  for  the  elevator,  the 
immense  office  buildings  of  to-day  would  be  un¬ 
known,  and  their  advantages  from  every  point  of 
view  would  also  be  unknown.  By  use  of  the  ele¬ 
vator,  buildings  can  be  run  up  to  any  desired 
height,  and  many  more  business  interests  can  be 
concentrated  into  a  narrow  space. 

Kinds  of  Elevators. — The  elevator  has  certainly 
revolutionized  many  commercial  methods  and  has 
opened  up  many  opportunities.  At  the  Centen¬ 
nial  Exhibition  the  slowly  creeping  elevator  there 
shown  was  regarded  as  a  wonder.  To-day  the 
rapid-shooting  elevators  of  immense  power  are 
known  to  all  who  have  occasion  to  visit  our  great 
commercial  centers.  They  are  of  various  kinds 
and  operated  by  various  powers.  The  mechanism, 
while  simple,  presents  features  of  complexity,  and 
improvements  are  being  constantly  made  to  gain 
time,  speed,  capacity,  and  give  greater  assurances 
of  safety.  Elevators  might  for  convenience  be 
divided  into  passenger,  freight  and  grain,  with 
which  might  be  associated  conveyors,  though  they 
do  not  belong  to  the  elevator  family. 

Function  of  Elevators. — Simply  considered,  an 
elevator  is  an  apparatus  for  hoisting  or  elevating 
persons  or  goods  from  one  level  to  another.  Ele¬ 
vators  are  indispensable  in  tall  buildings,  and  in 
certain  portions  of  the  West  are  used  for  trans¬ 
ferring  grain  from  car  to  ship,  where,  strictly 
speaking,  they  are  conveyers.  They  are  used  in 
flour  mills  to  carry  wheat  to  higher  floors,  in  man¬ 
ufacturing  plants  and  warehouses  to  carry  freight 
and  material,  and  in  offices,  to  transport  persons. 

Improvements. — Elevators  are  now  being  con¬ 
structed  with  a  view  to  the  saving  of  power  and 
to  securing  greater  service  out  of  a  given  power. 
The  mechanical  devices  and  applications  em¬ 
ployed  to  this  end  are  highly  ingenuous  and  meri¬ 
torious.  Among  some  of  the  improvements  may 
be  mentioned  a  special  worm  end  gear,  belt  shifter 
and  brake,  slack  cable  attachment,  automatic 
stop  and  automatic  hatch  doors,  which  are  chiefly 
used  on  power  elevators  in  stores,  factories,  mills 
and  warehouses.  The  worm  end  gear  can  revolve 
at  a  high  rate  of  speed  with  a  steadiness  of  mo¬ 
tion  not  obtainable  in  the  ordinary  type  of  screw 
gearing.  The  diameter  of  this  improved  device 
is  constantly  changing  as  it  revolves,  and  one 
tooth  or  thread  does  not  exactly  follow  in  the 
track  of  the  preceding  one,  which  makes  it  im- 


ELEVATOR  MAKING. 


1509 


possible,  when  properly  lubricated,  to  cut  or  un¬ 
duly  wear  the  teeth  of  the  worm  or  wheel.  The 
strain  being  distributed  over  so  much  bearing  sur¬ 
face  reduces  the  friction,  which  means  less  power 
to  drive  it.  The  latest  screw  end  gear  shows  an 
efficiency  of  56.25,  while  in  the  ordinary  screw 
end  gear  43.25  is  regarded  as  good  work. 

Other  Improvements. — The  belt-shifter  and 
brake  has  been  recently  improved,  and  the  im¬ 
provement  is  due  to  the  fact  that  there  is  no  link 
motion.  The  arrangement  is  such  that  while 
either  of  the  belts  are  being  shifted  to  the  fast 
pulley  the  other  remains  undisturbed.  The  new¬ 
est  brake  does  not  touch  the  pulley  until  it  is 
brought  into  use,  and  by  means  of  a  compound 
lever  and  weight,  the  wear  is  taken  up  automati¬ 
cally,  thus  obviating  the  necessity  of  frequent  ad¬ 
justment. 

Perfection  of  Devices. — Among  other  improve¬ 
ments  to  be  noted  is  a  slack  cable  attachment 
which  shifts  the  belt  and  applies  the  brake,  stop¬ 
ping  the  machine  as  soon  as  the  suspension  cable 
slacks  up.  Another  is  in  hatch  doors  with  adjust¬ 
able  crank  levers,  which  open  the  doors  as  the 
car  descends.  Electric  elevator  engines  have  been 
brought  to  a  very  high  state  of  perfection,  and  are 
adaptable  for  variable  loads. 

Most  of  the  recent  triumphs  of  genius  in  ele¬ 
vator  building  are  surprising  in  their  efficiency,  in 
the  loads  they  can  lift  with  safety  and  the  steadi¬ 
ness  with'  which  they  run.  Much  mechanical  in¬ 
genuity  is  being  expended  on  these  wonderful  con¬ 
veniences,  and  a  vast  field  is  opening  up  in  which 
the  adaptation  of  elevators  will  be  carried  to  a 
still  higher  degree  of  perfection. 

Passenger  Elevators. — Passenger  elevators  for 
dwelling-houses  are  being  built  which  possess 
every  element  of  safety.  Some  have  an  electro¬ 
magnetic  main  switch,  by  which  the  motor  is 
started  in  either  direction  or  stop,  a  starting 
push-button  at  each  landing  and  one  at  the  car. 
An  automatic  rheostat  insures  a  gradual  admis¬ 
sion  of  current  to  the  motor,  and  an  electric 
safety  brake  is  applied  instantly  when  the  switch 
is  opened,  bringing  the  car  to  an  easy  stop,  and 
which  will  apply  automatically  in  case  the  supply 
of  current  should  fail.  It  has  landing  switches, 
and  stops  the  car  automatically  at  any  landing 
that  a  person  may  indicate.  It  has  an  indicator 
or  dial  on  the  car,  by  which  the  passenger  indi¬ 
cates  the  landing  at  which  he  wishes  to  stop.  It 
has  also  a  stop  switch  on  the  car,  by  which  a  pas¬ 
senger  may  stop  between  landings,  also  safety 
switches  on  well  doors  which  prevent  the  opera¬ 
tion  of  the  elevator  unless  the  doors  are  closed. 


The  Centrifugal  Governor.  —  This  is  located 
either  on  the  car  or  over  the  hoistway,  where  it 
operates  the  safety  catches  on  the  car  by  retard¬ 
ing  the  rope,  which  is  fastened  to  the  car  and 
drives  the  governor. 

The  rack  and  pawl  is  adapted  to  slow-speed 
cars.  One  form  of  safety  catch  grips  the  smooth 
steel  guide  rail,  another  is  operated  by  the  ropes 
leading  to  the  hoisting  machine.  Wood  guide  rails 
form  the  easiest  means  of  bringing  an  elevator 
car  to  a  safe  and  gradual  stop  when  descending 
too  rapidly.  The  sharp-toothed  cam  is  effective, 
provided  it  does  not  impinge  too  much.  The  best 
steel-rail  gripping  device  has  vise-like  jaws  that 
are  supposed  to  slide  far  enough  along  the  rails- 
to  stop  the  car  easily. 

The  Air  Cushion. — The  air  cushion,  formed  by 
the  lower  part  of  the  hoistway,  was  invented  by 
Albert  Betterley  in  1857.  The  Ellitthorp  air 
cushion  is  located  at  the  bottom  of  the  elevator 
shaft,  and  no  matter  from  what  height  a  car  drops, 
it  will  fall  to  its  place  without  a  shock.  The 
depth  of  the  air  cushion  should  be  in  the  propor¬ 
tion  of  1  to  6  of  the  distance  traveled.  In  the 
bottom  of  each  shaft  is  a  suction  valve  which 
opens  inwardly  as  the  car  ascends,  thus  preventing 
the  vacuum  which  would  result  from  the  car  leav¬ 
ing  the  cushion.  There  is  also  a  valve  which 
opens  outwardly,  and  it  is  so  adjusted  as  to  sustain 
the  weight  of  the  car  under  ordinary  conditions, 
but  will,  in  case  of  accident,  relieve  the  cushion 
of  undue  pressure  when  the  car  falls.  It  has  been 
calculated  that  the  pressure  in  the  air  cushion,  if 
a  car  should  fall  from  the  top  of  a  twenty-story 
building,  would  be  3 \  pounds  per  square  inch.  In 
a  test  made  in  a  twenty-story  building,  a  car 
weighing  2,000  pounds  was  dropped,  and  the  eggs 
and  incandescent  lamps  placed  in  it  were  unin¬ 
jured. 

Three  Types. — There  are  three  types  of  hoisting 
apparatus  —  the  drum,  hydraulic  and  screw. 
Modern  improvements  have  increased  the  effi¬ 
ciency  of  worm  gearing  from  30  to  over  80  per 
cent.,  though  spur-gear  elevators  are  largely 
built. 

The  Drum  Elevator. — The  drum  elevator  is  con¬ 
venient  to  overbalance,  and  the  counterbalance  is 
made  to  balance  the  car  with  an  average  load. 
This  arrangement  of  placing  the  machine  on  top 
of  the  hoistway  is  best  adapted  to  electric  elevators. 
The  right  and  left-hand  worm  gears,  interlocked 
by  spur  gears  bolted  to  them,  are  considered  the 
best  in  use.  The  duty  on  drum  elevators  ranges 
from  2,000  pounds  at  300  feet  per  minute  to  6,000 
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pounds  at  100  feet  per  minute,  varied  by  drums 
from  36  to  60  inches  in  diameter,  and  motor 
speeds  from  470  revolutions  per  minute  to  1,000 
revolutions  per  minute. 

The  angle  of  maximum  efficiency  on  worm  gear¬ 
ing  is  45  degrees.  The  advantage  of  the  vertical 
cylinder  over  the  horizontal  is  in  the  counterbal¬ 
ancing  effect  of  the  piston  and  parts  moving  with 
it  on  the  car,  which,  being  carried  on  a  solid  col¬ 
umn  of  water,  does  not  tend  to  teeter  the  car  as  a 
free  counterbalance  does.  Gravity  tanks  are  sel¬ 
dom  used  now.  Accumulators  are  chiefly  used 
with  high-pressure  plants,  but  pressures  over  250 
pounds  per  square  inch  are  not  often  met  with. 

Screw  and  Ball-Nut  Type.  —  Another  type  of 
electric  elevator  is  the  screw  and  ball-nut  system, 
which  is  a  radical  departure  both  electrically  and 
mechanically.  It  is  designed  to  duplicate  hy¬ 
draulic  elevator  service  in  the  matter  of  speed  and 
operation  for  high-duty  service. 

The  introduction  of  the  two-phase  system  of 
alternating  current  electric  power,  as  well  as  sin¬ 
gle  and  three-phase  systems  abroad,  has  pro¬ 
duced  a  demand  for  elevators  that  will  operate  on 
such  systems. 

Conveyors.  —  A  conveyor  is  the  simplest  con¬ 
ception  of  a  contrivance  for  carrying  material 
from  place  to.  place,  and  is  largely  used  in  the 
handling  of  grain,  coal  and  other  heavy  raw  prod¬ 
ucts. 

Field  for  Conveyors. — The  demand  for  facilities 
for  rapidly  and  cheaply  carrying  large  quantities 
of  raw  material  in  a  short  space  of  time  has  led 
to  the  development  of  a  variety  of  mechanical 
appliances  coming  under  the  general  heading  of 
conveyors.  These  appliances  represent  a  very 
high  degree  of  engineering  ability  and  mechanical 
skill,  and  serve  commercial  purposes  with  a  speed, 
safety,  exactness  and  economy  which  has  revo¬ 
lutionized  transportation  methods  at  short  dis¬ 
tances.  They  are  used  by  railroads,  shippers, 
merchants  and  transporters  of  heavy  material  for 
short  distances,  by  which  industrial  operations  are 
greatly  facilitated  and  the  conveniences  of  rail¬ 
roads  and  handlers  of  bulky  products  and  raw  ma¬ 
terial  are  greatly  subserved.  Large  industrial 
plants  have  sprung  up,  especially  engaged  in  the 
manufacture  of  these  specialties,  and  a  demand 
has  developed  in  various  parts  of  the  world  for 
these  valuable  devices  and  expedients.  In  their 
mechanism  they  show  a  perfect  adaptation  to  the 
services  intended,  and  they  enable  economies  to 
be  established  and  time  gained  which  would  be 
impossible  were  it  not  for  these  happy  appliances. 


which  seem  to  have  entered  upon  the  industrial 
arena  just  at  the  right  time.  Cleveland,  Ohio,  is 
the  center  of  one  of  the  most  successful  conveyor¬ 
building  plants,  and  the  products  of  this  estab¬ 
lishment  are  known  throughout  the  world. 

The  revolution  which  has  been  effected  in  the 
handling  of  bulky  products  and  raw  material  by 
these  appliances  has  in  no  small  degree  reduced 
their  cost  to  manufacturers  and  has  greatly 
facilitated  their  rapid  handling  in  transportation. 


Enameling  Process* 

Early  Enameling. — The  art  of  painting  in  en¬ 
amel  or  with  metallic  colors,  and  fixing  them  by 
fire,  was  practiced  by  the  Egyptians  and  Etruscans 
on  pottery,  and  it  passed  from  them  to  the  Greeks 
and  Romans.  Like  most  of  the  arts  of  which  we 
know  anything,  it  was  highly  developed  among 
the  Chinese  ages  before  Romulus  was  born  or  the 
Roman  Empire  dreamed  of.  The  early  Britons 
and  Saxons  understood  the  art,  and  it  was  handed 
down  generation  after  generation,  though  the 
knowledge  held  by  the  Huguenot  potter,  Bernard 
Palissy,  who  died  in  1589,  was  lost  in  his  death. 

What  Enamel  Is. — Ordinary  comihercial  enamel 
is  common  fused  glass  with  oxide  of  lead. 

Enamel  Painting.  —  Enamel  painting  upon 
metal  previously  glazed  is  confined  to  small  pieces. 
The  metals  used  are  gold  and  copper.  Silver  is 
never  used,  as  it  blisters;  and  brass  is  too  fusible. 

Climax  of  the  Art. — Enameling  reached  its 
highest  art  stage  during  the  twelfth  and  thir¬ 
teenth  centuries,  and  since  then  no  one  has  been 
able  to  ascertain  the  substances  of  which  these  or 
more  ancient  enamels  were  composed,  or  the  pro¬ 
portions  in  which  they  were  employed. 

Methods. — The  coloring  paste  which  forms  the 
base  consists  of  oxides  of  lead  and  tin  fused  with 
silex  in  certain  quantities.  The  colors  are  mixed 
with  spike,  oil  of  lavender  and  spirits  of  turpen¬ 
tine.  Highly  finished  enamels  require  from  fifteen 
to  twenty  firings.  Enameling  on  lava  is  a  more 
recent  style  of  painting. 

Other  Processes. — Some  applications  of  the  en¬ 
ameling  processes,  so  called,  are  shown  on  card¬ 
board,  leather,  photographs,  lamps,  etc.  So-called 
enameled  ware  is  treated  to  a  mixture  of  pow¬ 
dered  glass,  borax  and  carbonate  of  soda,  fused, 
cooled  and  ground.  The  ware  is  cleansed  with 
acid,  wetted  with  gum-water,  and  the  powder  is 
dusted  on  and  then  fused  by  heat  carefully  ap¬ 
plied. 
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Comparative  Summary  of  the  Enameling  Industry  and  Production  of 
Enameled  Goods  in  the  United  States. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

2 

$295, 2C0 
387 

$98,762 

$504,269 

46 

$422,715 

508 

$224,133 

$626,884 

129 

$9,184,178 

7,675 

$2,259,003 

$9,798,509 

W  age-earners . 

Wages  paid . 

Value  of  products . 

These  figures  indicate  an  extraordinary  expan¬ 
sion  of  the  industry  during  the  past  decade,  as 
measured  by  increase  in  number  of  workers,  wages 
paid  and  value  of  product.  The  rapid  creation 
and  distribution  of  wealth  during  the  past  twen¬ 
ty-five  years  has  enabled  large  numbers  of  people 
to  gratify  their  love  for  decorated  ware. 


Engineering  and  Equipment. 

Importance  of  the  Engineer. — The  science  of 
engineering  has  attracted  the  attention  of  many 
of  the  ablest  minds  in  the  United  States.  The 
engineer  is  the  product  of  modern  civilization  as 
well  as  the  leader  and  pioneer  in  it.  The  condi¬ 
tions  of  the  country,  its  extent  and  geographical 
features  and  climatic  conditions,  its  rivers  and 
mountains  and  plains,  its  immense  deposits  of 
minerals  and  vast  forests,  in  a  word,  the  vast 
natural  resources,  all  pointed  to  the  coming  of  a 
type  of  man  that  would  be  able,  to  develop  these 
resources  and  open  up  avenues  and  create  oppor¬ 
tunities  for  the  employment  of  the  latent  ener¬ 
gies  of  the  people. 

Nature’s  Hand. — The  engineer  addresses  him¬ 
self  to  conditions  and  resources.  The  great  work 
which  the  engineers  have  done  were  mapped  out 
for  them  by  the  hand  of  Nature.  The  country 
has  been  crossed  by  transcontinental  roads,  its 
mountains  have  been  crossed  over  and  tunneled 
through,  its  network  of  rivers  and  streams  have 
been  spanned  by  bridges,  its  mineral  resources 
have  been  developed  and  utilized.  The  great 
West  has  been  opened  up  through  their  efforts 
and  opportunities  for  the  employment  of  labor; 
skill,  capital  and  enterprise  have  been  developed, 
which  are  furnishing  opportunities  to  millions,  and 
which,  it  might  he  said,  would  not  have  existed 
but  for  the  engineer. 

Bridge  Construction. — It  would  he  impossible  to 
classify  the  work  done  by  the  engineer  even  in 
one  department.  In  the  single  matter  of  bridges 
there  are  1059  different  patents  covering  material 
and  methods  of  construction,  as  well  as  devices 
for  the  construction  of  bridges  of  the  greatest 


possible  strength  and  long  spans.  The  science  of 
bridge  building  has  been  developed  to  a  higher 
state  in  America  than  elsewhere,  and  American 
engineering  scholars  have  relaid  the  foundation 
principles  of  bridge  construction  which  the  en¬ 
gineers  of  the  entire  world  have  recognized  and 
adopted. 

Excavation  and  Dredging. — In  the  work  of  ex¬ 
cavation  and  dredging  a  very  important  branch 
of  engineering,  2,708  patents  have  been  issued, 
covering  every  possible  requirement  and  condi¬ 
tion  for  the  execution  of  work.  In  the  “dip¬ 
per”  system  a  number  of  important  improvements 
have  been  recently  made  looking  to  the  better 
mastery  of  very  hard  material  and  quick  move¬ 
ments  of  the  bucket  used  in  the  handling  of  it. 

Tunnel  Boring. — Machinery  for  tunnel  boring 
is  also  of  a  high  order  of  mechanical  excellence 
and  is  designed  and  built  with  a  special  reference 
to  the  requirements  of  the  particular  work  to  be 
done.  Improved  methods  of  bridge  construction 
and  of  foundation  building  for  bridges,  and  for 
the  construction  of  bridges,  have  been  introduced, 
which  are  a  surprise  to  European  engineers. 
American  bridge  engineers  have  been  called  from 
various  parts  of  the  world  to  build  bridges, 
which  they  have  done  in  shorter  time  and  with 
better  satisfaction  than  has  been  found  possible 
in  the  best  engineering  establishments  of  Europe. 
The  St.  Louis  bridge  and  other  bridges  across  the 
Mississippi,  the  Niagara  and  Poughkeepsie  bridges, 
and  the  wonderful  structures  in  New  York  City, 
are  evidences  of  the  towering  civil  engineering 
genius  of  the  American  civil  engineering  profes¬ 
sion. 

Comparison  of  Brooklyn  Bridges. — An  excellent 
view  of  bridge  building  progress  may  be  had  by 
comparing  the  two  immense  structures  which  now 
unite  the  boroughs  of  Manhattan  and  Brooklyn. 

THE  OLD  BROOKLYN  BRIDGE. 

Dedicated  and  opened  to  travel.  May  24th, 
1883. 

Time  of  construction,  13  years. 

Cost,  $21,000,000. 

Length,  exclusive  of  approaches,  5,980  feet. 

Actual  width,  85  feet. 

One  deck,  net  width,  73  feet. 

Number  of  wires  in  each  cable,  5,296. 

Miles  of  wire  in  four  cables,  14,361. 

Diameter  of  cables,  15f  inches. 

Strength  of  each  cable  in  tons,  12,200. 

Height  of  towers  above  roadway,  159  feet. 

One  promenade,  2  trolley  tracks. 
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Two  roadways,  2  railroad  tracks. 

Sustaining  power,  2,000  pounds  per  running 
foot. 

River,  or  main  span,  1,595  feet  6  inches. 

THE  NEW  BROOKLYN  OR  WILLIAMSBURG  BRIDGE. 

Dedicated  December  19th,  1903. 

Time  of  construction,  5  years. 

Cost,  estimated,  $12,000,000. 

Length,  exclusive  of  approaches,  7,264  feet. 

Actual  width,  118  feet. 

Two  decks,  net  width,  137  feet. 

Number  of  wires  in  each  cable,  7,700. 

Miles  of  wire  in  four  cables,  17,432. 

Diameter  of  cables,  18f  inches. 

Strength  of  each  cable,  in  tons,  24,500. 

Height  of  towers  above  roadway,  210  feet. 

Two  promenades,  4  trolley  tracks  and  2  bicycle 
tracks. 

Two  roadways,  2  railroad  tracks. 

Sustaining  power,  5,000  pounds  per  running 
foot. 

River,  or  main  span,  1,600  feet,  the  longest  in 
the  world. 

Such  was  the  difference  in  engineering  facili¬ 
ties  in  less  than  twenty  years,  that  the  larger 
structure  of  1903  was  completed  in  less  than  half 
the  time  of  that  of  1883,  and  at  four  sevenths  of 
the  expense. 

Hydraulic  Dredging. — In  dredging  by  the  hy¬ 
draulic  system  important  processes  have  been  in¬ 
troduced  for  the  quick  disintegrating  of  the  ma¬ 
terial  by  a  cutter  and  pumping  it  up  in  suspension 
in  water  and  forcing  it  through  pipes  to  a  distant 
point  of  discharge.  A  system  known  as  the 
Bowers  system,  which  is  used  by  the  government, 
has  been  applied  in  battery  fashion,  by  which  a 
vastly  increased  amount  of  work  can  he  done. 
The  system  of  dredging  by  clam  shell  dredges  has 
been  improved  by  the  direct  application  of  fluid 
pressure  to  close  the  bucket. 

Excavation  of  Clays. — Inventions  for  the  exca¬ 
vation  of  clay  and  for  the  piling  and  burning  of 
it  in  a  crude  state  for  ballast  for  railways  have 
been  introduced  and  are  in  use  on  various  rail¬ 
ways.  The  dressing  of  railroad  beds  by  ma¬ 
chinery  mounted  on  the  worktrain  has  also  been 
brought  up  to  a  high  point  of  efficiency. 

Freezing  Process. — The  freezing  of  sand,  a  novel 
method  for  overcoming  peculiar  difficulties,  has 
been  established  and  has  done  excellent  service. 
Shafts  are  sunk  through  quicksands  in  this  way, 
which  would  he  otherwise  impossible  of  penetra¬ 


tion.  Improvements  have  been  made  in  wheeled 
scoops  for  excavating  and  removing  earth  in  great 
quantities,  and  new  machines  have  been  intro¬ 
duced  for  finishing  and  repairing  roads. 

Sewer  Construction. — Improvements  have  also 
been  made  in  deep  sewer  construction  by  which 
the  minimum  of  obstruction  to  the  street  is  ef¬ 
fected.  Balance  locks  for  canals  have  been  per¬ 
fected  and  are  receiving  worldwide  attention. 
They  are  intended  to  provide  ease  and  rapidity  of 
action.  The  pneumatic  caisson  of  Bdes  and  Flad 
are  examples  of  the  highest  advance  in  art  in  this 
direction.  The  “bear-trap”  canal  lock  gate  is  a 
signal  advance  over  all  previous  lock  gates. 
Haupfs  dike  or  jetty  is  also  a  wonderful  triumph 
of  engineering  genius,  and  Alenwood’s  hydraulic 
giant  for  washing  down  gold-hearing  hills  is  revo¬ 
lutionary  in  its  efficiency. 

Steam  pile-drivers  of  remarkable  power  are  in 
use  in  harbor  work  which  represent  the  high- 
water  mark  of  inventive  skill  in  that  direction. 

The  mere  enumeration  of  the  greater  achieve¬ 
ments  of  civil  engineering,  and  the  naming  of  a 
scattering  few  of  the  valuable  appliances  invented 
and  adopted  for  the  economic  prosecution  of  work, 
in  no  way  conveys  an  understanding  of1  the  re¬ 
markable  accomplishments  in  this  field  during  the 
past  century.  No  problem  is  too  great  or  difficult 
to  the  engineer;  whether  it  is  in  harnessing  Niag¬ 
ara,  or  tunneling  mountains,  or  erecting  great  in¬ 
dustrial  plants,  or  spanning  wide  rivers  with 
structures  of  wire  and  steel,  the  engineer  is  equally 
at  home. 

Some  twenty  engineering  schools  are  sustained, 
wherein  young  men  are  taught  the  theory  and 
practice  of  civil  engineering  under  the  guidance 
of  experts. 


Engraver's  Art,  The. 

Historic  Review. — A  review  of  engraving  as  it 
was  thirty  years  ago  and  to-day  represents  a  most 
wonderful  advance  in  one  of  the  most  useful  arts 
of  the  age.  With  the  half-tone  process  and  various 
processes  of  to-day  for  reproduction  work  the  en¬ 
gravers  of  late  years  have  worked  a  revolution 
which  has  no  similar  counterpart  in  any  branch  or 
division  of  art.  The  commercial  importance  and 
value  of  these  modern  methods  of  reproduction  is 
beyond  computation.  They  have  made  available 
to  popular  use  a  vast  quantity  of  material  which, 
hut  for  them,  would  have  remained  beyond  the 
reach  of  the  masses.  These  processes  are  familiar 
to  the  average  reader,  and  are  of  too  recent  crea- 
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tion  to  call  for  detailed  description.  They  repre¬ 
sent  in  one  sense  the  invasion  of  mechanism  into 
the  domain  of  art.  Their  warrant  and  justification 
are  the  great  utilities  subserved,  the  great  good 
done,  and  the  educational  influences  set  into  ac¬ 
tion. 

Classification  of  Work. — It  is  with  the  engraver 
per  se  that  we  are  now  concerned.  The  several 
branches  of  engraving  prior  to  the  present  expan¬ 
sion  of  the  engravers’  art  may  be  classified  as  line 
engraving  on  metal  plates,  in  which  the  line  is 
always  encased;  etching,  in  which  the  lines  are 
corroded;  and  mezzotint,  in  which  there  are  no 
lines  whatever,  hut  only  shades  produced,  by 
roughening  the  surface  of  the  metal,  and  the  wood 
cut,  in  which  the  lines  which  print  black  are  in 
relief. 

Wood  Engraving. — Wood  engraving  dates  back 
to  the  beginning  of  the  fifteenth  century.  The 
earliest  work  was  known  as  cribli,  which  meant 
riddling  with  small  holes.  Engraving  on  copper 
and  steel  is  the  converse  of  wood  engraving.  Line 
engraving  received,  in  the  past  century,  both  an 
impulse  and  a  check.  The  impulse  came  from  the 
growth  of  wealth  and  the  check  from  the  demand 
for  cheaper  and  more  rapid  methods.  Pure  line 
engraving  is  still  practiced  in  a  limited  way.  In 
France,  lovers  of  line  engraving  have  organized 
themselves  into  an  association  for  its  preservation. 

Etching  and  Line  Engraving. — The  chief  dif¬ 
ference  between  etching  and  line  engraving  is 
that  in  line  engraving  the  furrow  is  produced  by 
the  plowing  of  the  tool,  while  in  etching  the  cop¬ 
per  is  eaten  away  by  the  acid.  The  English  word 
is  simply,  as  anglicized,  a  form  of  the  Dutch  etzen 
(eat).  This  word  is  sometimes  erroneously  used 
for  pen  drawing.  Etching  has  been  most  prac¬ 
ticed  in  France  and  Holland,  and  to  a  lesser  ex¬ 
tent  in  Italy,  Germany  and  England.  It  received 
a  powerful  impulse  from  celebrated  painters. 

Etching  Subordinated  to  Painting. — Something 
of  a  revival  in  etching  set  in  some  thirty  to  fifty 
years  ago  as  an  independent  art  in  Europe,  but 
commercial  requirements  have  made  modern  etch¬ 
ing  almost  entirely  the  slave  of  painting.  Nearly 
all  the  clever  etchers  of  the  present  day  are  occu¬ 
pied  in  translating  pictures,  and  much  of  this  work 
is  deserving  of  high  commendation.  The  compar¬ 
ative  rapidity  of  the  process  and  the  ease  with 
which  it  imitates  the  manner  of  painters,  have 
caused  etching  to  be  now  very  generally  preferred 
to  line  engraving  by  publishers  for  the  translation 
of  all  pictures  excepting  those  belonging  to  a  se¬ 
vere  and  classical  style  of  art.  Yet,  notwithstand¬ 


ing  the  present  commercial  predominance  of  etch¬ 
ing  from  pictures,  there  is  still  a  galaxy  of  eminent 
men  who  have  cultivated  original  etching  with 
success.  Etching  clubs  or  associations  of  artists 
for  the  publication  of  original  etchings  have  been 
founded  in  various  countries  in  Europe.  The  real 
difficulty  of  the  art  and  its  apparent  facility  have 
led  to  much  worthless  production. 

Three  Styles  of  Etching. — There  are  three  styles 
of  etching:  (1)  Pure  line.  In  line  etching,  as  in 
line  engraving,  the  great  masters  purposely  ex¬ 
hibit  the  line,  and  do  not  hide  it  under  too  much 
shading.  (2)  Line  and  shade.  The  most  impor¬ 
tant  lines  are  first  drawn  throughout,  and  the 
shade  thrown  over  them  like  a  wash  with  a  brush 
over  a  pen  sketch  in  indelible  ink.  (3)  Shade  and 
texture.  This  is  used  principally  to  imitate  oil 
painting.  Here  the  line  is  entirely  abandoned, 
and  the  attention  of  the  etcher  is  given  to  the 
texture.  He  uses  lines,  of  course,  to  express  these, 
but  does  not  exhibit  them  for  their  own  beauty; 
on  the  contrary,  he  conceals  them. 

Analysis  of  Styles.  —  The  first  of  these  three 
styles  is  technically  the  easiest,  the  next  more  dif¬ 
ficult  and  the  third  most  difficult.  It  is  often  as¬ 
serted  that  any  one  can  etch  who  can  draw,  but 
this  is  an  error.  The  artist  does  not  see  his  work 
as  he  proceeds.  The  mistakes  in  the  “biting,” 
which  are  committed  by  the  inexperienced,  often 
destroy  all  the  relations  of  tone. 

The  Aquatint. — The  aquatint  successfully  imi¬ 
tates  washes  with  a  brush.  Aquatint  may  be  suc¬ 
cessfully  used  in  combination  with  line  etching  in 
which  the  line  imitates  that  of  the  lead  pencil. 
The  natural  tendency  of  these  three  kinds  of  en¬ 
graving  is  from  line  to  shade  and  from  shade  to 
texture.  Line  is  a  separate  study.  Shade-  is  its 
enemy.  When  texture  becomes  an  object,  the  line 
is  lost  altogether.  This  appears  to  be  the  law  of 
development  in  the  graphic  arts.  It  is  an  ap¬ 
proach  to  nature,  which  is  all  shade  and  texture 
without  line.  The  pure  line  is  a  loss  in  art  from 
its  ready  expression  of  the  paling  of  the  artist. 

Mezzotint. — Mezzotint  comes  nearest  nature.  It 
is  said  to  have  been  invented  by  Prince  Rupert  or 
Louis  Siegin  about  the  year  1611.  The  plate,  in 
being  prepared,  is  gone  over  about  eighty  times 
in  different  directions  by  an  instrument  with  100 
or  120  small  teeth.  It  then  presents  a  fine,  soft- 
looking  and  perfectly  even  grain.  The  engraver 
works  from  dark  to  light  by  removing  the  grain 
with  a  scraper,  and  in  so  doing  the  tint  becomes 
paler  and  paler.  Pure  white  is  got  by  scraping 
the  grain  away  entirely.  More  than  one  hundred 
engravers  in  mezzotint  employed  themselves  on 
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the  portraits  of  Sir  Joshua  Reynolds,  and  the  best 
of  them  are  valued  as  classics  of  the  art.  Dry 
point  is  really  nothing  but  mezzotint  in  line.  As 
the  point  of  the  stylus  makes  its  scratch  on  tne 
copper  it  raises  a  bur,  which  retains  the  ink  in  the 
printing,  just  as  the  bur  from  the  cradle  does  in 
the  mezzotint. 

Materials  Used. — Copper,  steel  and  zinc  are  the 
metals  chiefly  used  for  engraving.  Copper  is  pre¬ 
ferred,  as  it  is  covered  with  a  coat  of  steel  by  the 
electrotype  process,  which  enables  it  to  resist 
printing  indefinitely,  as  the  steel  can  be  removed 
at  will.  Zinc  is  similarly  coated  with  copper. 

Materials  and  Methods. — Two  methods  are  fol¬ 
lowed  in  preparing  a  lithographic  stone.  In  one 
the  stone  is  covered  with  a  gum  and  ink-resisting 
compound,  dried,  and  the  design  scratched 
through  the  ground;  in  the  other,  the  stone  is 
etched  through  a  ground  of  asphaltum,  when  acid 
is  applied  to  deepen  the  lines,  which  are  inked, 
cleaned,  gummed  and  then  etched. 

Historic  Sketch. — The  art  of  cutting  into  stone 
or  metal  is  very  ancient,  as  is  demonstrated  in  all 
the  olden  countries.  Engraving  on  metal  origi¬ 
nated  with  chasers  and  inlayers,  but  the  thought 
of  printing  from  the  plates  thus  engraved  did  not 
suggest  itself.  The  value  of  plate  engraving  as  a 
'means  of  printing  was  discovered  in  1440.  Aqua¬ 
tint  engraving  originated  in  1662.  Jacob  Perkins, 
of  Philadelphia,  in  1819  invented  engraving  in 
steel.  Wood  engraving  originated  in  cutting  of 
blocks  to  print  playing-cards,  and  by  1440  engrav¬ 
ing  on  wood  had  reached  the  dimensions  of  an  art. 

Decrease  of  Wood  Engraving. — Wood  engrav¬ 
ing  is  largely  supplanted  by  the  process  methods 
of  recent  years.  The  half-tone  process,  of  com¬ 
paratively  recent  introduction,  further  revolution¬ 
ized  former  methods  and  helped  to  greatly  expand 
the  opportunities  for  commercial  success. 

Steel  Plates. — No  better  comprehension  of  the 
growth  of  engraving  can  be  had  than  by  noting 
the  figures  which  record  its  growth.  The  number 
of  steel  and  plate-printing  establishments  in¬ 
creased  from  55  in  1880  to  134  in  1890  and  286 
in  1900.  The  value  of  these  products  increased 
from  $2,998,616  in  1880  to  $3,347,804  in  1890  and 
$5,068,558  in  1900.  The  number  of  workmen  en¬ 
gaged  increased  from  1,916  in  1880  to  2,296  in 
1890  and  3,299  in  1900. 

The  growing  demand  for  costly  publications 
and  for  illustrated  work  has  greatly  stimulated 
the  art  of  engraving,  especially  along  the  line  of 
trade  requirements,  catalogues  and  commercial 
and  literary  publications  of  rapidly  increasing 
variety  and  volume. 


Envelope  Making. 

A  Recent  Invention. — The  envelope  of  to*day  is 
of  recent  production.  Not  many  years  ago  letters 
were  sent  without  envelopes,  and  it  was  the  cus¬ 
tom  to  fold  them  in  a  peculiar  way  and  secure  the 
folded  edges  with  wax.  The  appearance  of  the 
receptacle  for  letters  was  gladly  welcomed,  espe¬ 
cially  by  the  commercial  interests,  and  in  a  very 
short  time  the  use  of  envelopes  became  general. 
The  letter  envelope  suggested  envelopes  of  larger 
size  and  also  led  to  the  suggestion  of  paper  bags 
for  a  great  variety  of  purposes. 

Special  Machinery. — It  has  only  been  within 
comparatively  recent  years  that  envelope  making 
developed  into  a  special  industry.  This  was 
brought  about  by  the  invention  of  special  ma¬ 
chines  for  the  rapid  manufacture  of  envelopes, 
and  through  these  machines  advantages  were  ob¬ 
tained  which  enabled  specially-equipped  manu¬ 
facturers  to  undersell  all  who  attempted  to  make 
envelopes  in  the  old  way. 

Plants  and  Prices. — The  model  envelope  manu¬ 
facture  presents  evidences  of  extraordinary  skill, 
and  with  the  appliances  used,  the  price  of  envel¬ 
opes  has  naturally  declined  with  their  greater  use. 
The  industry  has  broadened,  embracing  within  its 
folds  various  side  branches  for  the  sake  of  the 
economies  gained  by  control  over  all  elements  of 
the  industry. 


Comparative  Summary  of  the  Envelope  Industry. 


1880 

1890 

1900 

Number  of  establishments  .  . 
Capital  invested . 

12 

$923,800 

1,204 

$344,143 

$3,000,617 

41 

$3,218,466 

2,325 

$812,544 

$4,855,680 

51 

$5,612,509 

2,984 

$1,150,463 

$6,299,330 

Wage-earners . 

Wages  paid . 

Value  of  products . 

Explosives,  Manufacture  of. 

Growth  of  Industry. — The  number  of  establish¬ 
ments  in  the  United  States  manufacturing  explo¬ 
sives  increased  from  54  in  1880,  employing  capital 
represented  by  $6,585,185,  employing  1,340  men, 
producing  $5,802,029  worth  of  products,  to  97  in 
1900,  with  a  capital  of  $19,465,846,  employing 
4,502  men  and  producing  values  worth  $17,000,- 
000.  The  industry  was  thus  approximately 
trebled  in  two  decades. 

Gunpowder. — The  manufacture  of  gunpowder  is 
very  old,  it  having  been  used  in  the  battle  of  Crecy, 
in  1336.  The  modern  methods  of  manufacture 
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in  the  United  States  began  at  Wilmington,  Del., 
in  1802,  by  Du  Pont  de  Nemours.  A  recent  im¬ 
provement  consists  in  the  introduction  of  retorts 
for  the  burning  of  charcoal  and  the  manufacture 
of  saltpetre  by  conversion,  and  in  the  devising  of 
various  forms  of  press  mills.  The  manufacture 
of  potassium  nitrate  was  adopted  in  the  Du  Pont 
works  in  1868. 

Blasting  Powder. — In  the  manufacture  of  blast¬ 
ing  powder  the  expensive  potassium  nitrate, 
known  as  “India  saltpetre,”  has  been  replaced  by 
cheap  sodium  nitrate,  known  as  “Chile  saltpetre.” 
Immense  deposits  of  this  material  have  been  de¬ 
veloped.  The  ingredients  for  blasting  powder 
vary  widely.  The  average  composition  is  74  per 
cent,  sodium  nitrate,  16  per  cent,  charcoal  and 
10  per  cent,  sulphur. 

Nitro-glycerine. — The  number  of  establishments 
manufacturing  nitro-glycerine  increased  from  3  in 
1870  to  19  in  1880  and  22  in  1900.  This  product 
was  discovered  in  Italy  in  1847,  and  its  commer¬ 
cial  manufacture  was  entered  upon  in  1862  by 
Alfred  Nobel  in  Sweden.  In  1863  he  discovered 
that  nitro-glycerine  could  not  only  be  exploded 
with  certainty  by  means  of  a  copper  capsule  con¬ 
taining  mercuric  fulminate,  but  that  the  power 
developed  was  enormously  greater  than  could  be 
obtained  by  any  other  means.  This  marked  an 
epoch  in  the  history  of  nitro-glycerine.  It  is  man¬ 
ufactured  by  mixing  glycerine  with  a  mixture  of 
nitric  acid  and  sulphuric  acid.  Its  principal  use 
is  in  making  dynamite  and  blasting-gelatine. 

Gun-Cotton. — In  1900  there  were  ten  establish¬ 
ments  manufacturing  cellulose  nitrates,  of  which 
gun-cotton  is  one  form.  Cellulose  is  some  mul¬ 
tiple  of  6  parts  of  carbon,  10  parts  hydrogen  and  5 
parts  oxygen.  The  cellulose  nitrates  are  prepared 
by  immersing  purified  cotton  in  mixtures  of  nitric 
and  sulphuric  acid.  In  making  gun  cotton  the 
acid  mixture  consists  of  1  part  by  weight  of  nitric 
acid  of  1.5  specific  gravity  to  3  parts  by  weight  of 
sulphuric  acid  of  1.845  specific  gravity,  and  1 
pound  of  steam-dried  cotton  immersed  in  and 
digested  for  24  hours  with  12  pounds  of  this  acid 
mixture.  The  acid  is  then  wrung  out,  and  the 
gun-cotton  is  pulped,  washed  and  compressed  into 
blocks  for  use. 

Gun-cotton  is  used  in  military  mines  and  tor¬ 
pedoes,  and  for  destructive  purposes  generally. 

Dynamite.— In  1900  there  were  thirty-one  dif¬ 
ferent  establishments  manufacturing  dynamite, 
employing  $7,551,121  of  capital  and  1,758  wage 
earners.  Dynamite  was  invented  by  Alfred  Nobel 


in  1866.  In  1875  he  invented  an  explosive  made 
by  dissolving  soluble  cellulose  nitrate  in  nitro¬ 
glycerine  into  a  jelly-like  mass  known  as  blasting 
gelatine.  It  is  often  mixed  with  wood  meal  or 
wood  pulp,  producing  gelatine  dynamite. 

Smokeless  Powder. — Smokeless  powder  was 
manufactured  in  an  experimental  way  in  Philadel¬ 
phia  in  1850,  by  Charles  Lennig.  The  next  at¬ 
tempt  was  started  in  1870  at  Quincy,  Mass.  The 
first  factory  erected  for  the  commercial  manufac¬ 
ture  of  smokeless  powder,  and  operated  at  New¬ 
port,  E.  I.,  was  in  1889-90.  Earlier  attempts  were 
made  to  produce  smokeless  powder,  dating  as  far 
back  as  1800.  In  1898  the  government  adopted  a 
cellulose  powder,  the  nitro-cellulose  containing 
12.45  per  cent,  of  nitrogen. 

Defensive  Uses. — The  development  of  the  sci¬ 
ence  of  manufacturing  explosives  has  revolution¬ 
ized  the  methods  of  attack  and  defense  among  the 
nations  of  the  world.  Naturally  the  methods  and 
results  are  kept  secret  as  much  as  possible,  each 
government  seeking  to  obtain  some  advantage 
over  others  in  materials  used  and  in  the  methods 
of  use.  The  manufacture  of  small  arms,  as  well 
as  heavy  ordnance,  has  been  greatly  stimulated, 
and  the  efficiency  of  arms  has  been  vastly  in¬ 
creased,  especially  in  the  distances  at  which  de¬ 
structive  work  can  be  effected. 

A  New  Explosive. — A  late  report  from  our 
consul-general  at  Frankfort,  Germany,  announces 
that  the  latest  explosive  is  made  of  powdered  alu¬ 
minum  mixed  with  nitrate  of  ammonia,  and  which 
has  recently  been  put  upon  the  market  under  the 
name  of  “ammonial.”  This  explosive  is  said  to 
be  one  of  the  safest  and  surest  known,  as  it  can¬ 
not  be  exploded  by  friction  or  blow,  while  other¬ 
wise  containing  all  requisites  of  an  explosive.  The 
fact  that  aluminum  is  not  affected  by  nitric  acid 
gives  the  important  property  to  ammonial  of  not 
being  subject  to  disintegration,  as  it  is  not  affected 
by  frost;  accidents  which  so  often  occur  when 
thawing  out  frozen  dynamite  are  not  to  be  feared. 
It  is  not  affected  by  moisture,  and  the  explosion 
is  caused  by  an  ordinary  cap. 

Explosives  in  the  Industries. — The  use  of  ex¬ 
plosives  in  the  industries  has  become  a  permanent 
and  most  important  feature.  They  are  used  in 
coal  mining,  oil  boring,  quarry  blasting  and  blast¬ 
ing  out  obstructions,  also  in  marine  workand  in  nu¬ 
merous  other  directions  where  material  is  to  be 
broken  or  removed.  They  are  occasionally  used 
to  arrest  progress  of  serious  conflagrations.  The 
economic  advantages  of  explosives  have  been  well 
attested,  and  in  their  judicious  and  supervised  use 
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engineering  and  industrial  operations  are  much 
simplified. 

Comparative  Summary  of  the  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

54 

$6,585,185 

1,340 

$675,414 

$5,802,029 

C9 

$13,539,478 

2,353 

$1,240,502 

$11,352,615 

97 

$19,645,846 

4,502 

$2,383,756 

$17,125,418 

Wage-earners . 

Wages  paid  . 

Value  of  products . 

Fertilizers,  The  Making  of. 

Sources  of  Supply. — The  fertilizer  industry  has, 
within  the  past  decade  especially,  assumed  enor¬ 
mous  proportions,  because  of  the  extraordinary 
demand  for  fertilizing  material  to  meet  the  rap¬ 
idly  growing  agricultural  requirements.  The 
great  bulk  of  fertilizing  material  comes  from 
Tennessee,  Georgia,  South  Carolina  and  Florida. 
The  deposits  of  material  in  these  States  from 
which  fertilizer  supplies  are  obtained  cover  large 
sections,  and  they  are  being  actively  worked  by 
the  aid  of  mechanical  appliances  which  greatly 
increase  the  production  and  minimize  cost.  The 
decline  in  the  cost  of  fertilizing  material  has  been 
remarkable,  because  of  the  application  of  mechan¬ 
ical  and  chemical  methods  of  great  ingenuity  to 
economically  and  rapidly  handle  the  material. 

The  Menhaden  Industry. — The  menhaden  in¬ 
dustry  furnishes  a  large  supply  of  fertilizing  ma¬ 
terial  by  the  securing  of  supplies  of  menhaden 
fish  along  the  Atlantic  coast.  Owing  to  the  vigor 
with  which  the  menhaden  fish  is  sought,  the  sup¬ 
ply  is  gradually  declining,  having  fallen  off  from 
79  factories  in  1880  to  25  in  1900.  In  the  first- 
mentioned  year  366  sailing  vessels  and  82  steam¬ 
ers  were  engaged  in  the  industry,  employing  3,261 
men,  catching  that  year  776,000,000  fish,  from 
which  were  produced  2,035,000  gallons  of  oil  and 
19,195  tons  of  scrap.  The  production  of  oil  from 
that  source  in  1900  was  about  one-half  that  of 
1880. 

Phosphoric  Acid. — The  importance  of  phos¬ 
phoric  acid  was  early  recognized  in  fertilizing. 
The  manufacture  of  chemical  fertilizers  in  the 
United  States  began  about  1850.  In  1855  Peru¬ 
vian  guano  was  largely  used,  but  was  found  too 
stimulating  and  deficient  in  plant  food.  This 
source  of  supply  was  soon  practically  exhausted. 
Much  fertilizing  material  is  obtained  from  phos¬ 
phate  rock,  or  bones  treated  with  sulphuric  acid, 
by  which  superphosphate,  or  acid  phosphate, 
is  formed,  with  which  is  mixed  ammoniates  or 


potash,  or  both,  thus  producing  various  grades  of 
ammoniate  superphosphate,  superphosphates  with 
potash,  or  complete  fertilizer.  The  total  amount 
of  superphosphate  produced  in  1900  was  1,480,- 
414  tons,  which  is  made  by  mixing  equal  weights 
of  phosphates  and  sulphuric  acid.  Florida  rock 
contains  up  to  80  per  cent,  or  more  of  phosphate, 
which  is  mainly  shipped  abroad  to  supply  the  for¬ 
eign  demand,  while  our  manufacturers  mainly  use 
that  from  South  Carolina,  Florida  and  Tennessee. 
The  manufacture  of  phosphate  is  a  simple  process 
and  satisfactory,  although  its  percentage  of  sol¬ 
uble  phosphoric  acid  ranges  from  20  to  24  per 
cent.,  as  compared  with  concentrated  phosphate 
or  “double  super/’  which  sometimes  contains  as 
much  as  47  per  cent. 

Slag  Phosphate. — The  use  of  slag  phosphate, 
which  some  years  ago  was  quite  general,  has  al¬ 
most  completely  ceased  in  the  United  States, 
while  its  use  is  continually  extending  in  Europe. 

Stock  -  Yard  Fertilizer. — The  materials  from 
which  this  fertilizer  is  made  is  chiefly  derived 
from  the  rendering  and  cooking  tanks.  After 
being  thoroughly  cooked  it  is  passed  through  a 
drying  press,  to  reduce  the  water  contained  and 
secure  any  grease  possible,  which  adds  nothing  to 
the  fertilizing  properties.  The  drying  presses  are 
usually  square  boxes,  about  16  inches  long,  12 
inches  wide  and  3  inches  deep,  and  operated 
either  by  hydraulic  power  or  by  a  screw  press. 
After  rapid  drying  at  a  temperature  of  260  de¬ 
grees  Fahr.,  in  which  machines  of  various  kinds 
are  used,  the  product  is  put  in  bags  and  shipped 
to  manufacturers  of  fertilizer  compounds. 

Future  Source  of  Fertilizing  Material. — The 
gradual  but  ultimately  inevitable  exhaustion  of 
the  nitrate  deposits  of  South  America  lends  a 
growing  interest  to  the  methods  which  have  been 
devised  for  obtaining  a  supply  of  nitrogen  for 
fertilizing  purposes  from  the  inexhaustible  store¬ 
house  of  the  air. 

Calcium  Cyanide. — Dr.  Earlwein,  of  Berlin, 

Germany,  according  to  a  quite  recent  consular 
report,  has  brought  the  nitrogen  of  the  air 
into  combination  with  a  mixture  of  powdered 
charcoal  and  lime  in  an  electric  furnace.  The 
product  of  this  combination  is  a  black  substance 
containing,  besides  the  lime  and  carbon,  10  to 
15  per  cent,  of  nitrogen  in  perfect  condition 
to  be  used  as  a  fertilizer.  From  the  experiments 
thus  far  made  with  this  new  artificial  nitrate, 
which  is  known  in  commerce  as  calcium  cyanide, 
it  appears  that  its  nitrogen  acts  upon  plants  quite 
as  effectively  as  the  Chile  saltpetre.  Scientists 
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who  have  examined  this  process  are  confident  that 
the  problem  of  obtaining  nitrogen  for  fertilizing 
purposes  from  the  atmosphere  is  satisfactorily 
solved.  It  is  also  stated  that  works  are  being 
erected  at  Niagara  Falls  to  derive  the  free  nitro¬ 
gen  from  the  atmosphere,  with  the  aid  of  elec¬ 
tricity,  forming  nitric  acid  and  producing  nitrate 
of  soda.  The  next  point  to  be  determined  is 
whether  the  process  can  be  conducted  on  a  large 
scale  and  at  a  cost  which  will  make  it  economi¬ 
cally  available  for  general  agricultural  purposes. 


Comparative  Summary  of  the  Fertilizing  Industry. 


1880 

1890 

1905 

Number  .of  establishments  . . 
Capital  invested. . . 

364 

$17,913,660 

8,598 

$2,648,422 

$23,650,795 

390 

$40,594,168 

9,026 

$3,417,870 

$39,180,844 

422 

860,685,753 

11,581 

$4,185,289 

$44,657,385 

Wage-earners , . . 

Wages  paiti . . 

\Talu©  of  products. ..t..t... . 

Fire  Engines, 

Early  Eire-Extinguishing  Devices. — Fire-extin¬ 
guishing  devices  were  used  by  the  Romans  and 
during  the  time  of  the  Emperor  Trajan,  which 
were  leather  bags  to  which  pipes  were  attached 
and  from  which  water  was  expelled  by  hand- 
pressure.  Engines  were  also  used,  or  what 
passed  as  engines,  during  the  Middle  Ages, 
although  the  term  “fire  engine”  was  a  misnomer, 
as  steam  was  not  used  and  not  known.  Fire-ex¬ 
tinguishing  appliances  were  regularly  made  in 
England  in  1734.  As  early  as  1731  American 
mechanics  had  devised  and  successfully  intro¬ 
duced  appliances  which  were  useful  in  checking 
the  spread  of  fire. 

leather  Valves  Introduced.— Metallic  valves 
were  used,  and  were  not  superseded .  until  fifty 
years  later,  when  leather  valves  were  introduced. 
For  a  long  time  rotary  and  semi-rotary  pumps 
were  adopted  and  these  were  succeeded  by  various 
improvements.  The  first  fire  engine  operated  by 
steam  was  made  by  Braithwaite,  in  1830,  in  Eng¬ 
land.  John  Ericsson,  on  this  side,  produced,  a 
good  fire  engine,  but  it  did  not  attain  commercial 
importance. 

First  American  Steam  Fire  Engine. — The  first 
practically  successful  steam  fire  engine  was  made 
in  1850  by  A.  B.  Latta,  of  Cincinnati,  Ohio.  It 
was  in  that,  city  that  the  first  steam  fire  depart¬ 
ment  was  organized.  Other  cities  quickly  fol¬ 
lowed  and  in  a  few  years  steam  fire  departments 
were  organized  in  all  the  larger  cities.  American 
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ingenuity  addressed  itself  to  the  problem  of  build¬ 
ing  fire  engines  with  success.  In  1872  self-pro¬ 
pelled  fire  engines  appeared  on  the  streets  of 
nearly  all  cities,  and  between  that  year  and  1900 
engines  were  made  under  twenty  different  pat¬ 
ents. 

Chief  Farts  of  an  Engine. — The  main  parts  of 

a  steam  fire  engine  are  the  boiler,  engines,  pumps 
and  the  vehicle  upon  which  it  rests.  The  engines 
and  pumps  are  usually  vertical  and  double-acting 
and  in  duplicate.  A  few  are  built  horizontally. 
The  rated  capacity  ranges  from  400  gallons  to 
1,300  gallons  per  minute  and  the  weight  of  en¬ 
gine  is  from  10,000  to  20,000  pounds;  the  ex¬ 
treme  height  is  usually  10  feet;  length,  16£  feet; 
width,  7|  feet;  propelled  by  power  from  the  main 
crank  shaft  through  two  chains  running  over 
sprocket  wheels  on  the  main  rear  wheels.  There 
are,  however,  various  other  and  later  forms  of 
construction  showing  highly-developed  mechan¬ 
ical  skill. 

Capacity.  —  The  best  makes  have  two  sets  of 
pumps  and  deliver  3,000  gallons  and  upward  per 
minute  under  a  pump  pressure  of  180  pounds  per 
square  inch  and  upward.  By  removing  a  key  the 
road-driving  mechanism  is  disconnected  and  the 
power  goes  to  the  pumps.  The  best  fire-boats 
have  two  sets  of  vertical  expansion  pumping  en¬ 
gines,  with  14-inch  steam  and  8-inch  water  cylin¬ 
ders,  11-inch  stroke,  with  a  combined  capacity  of 
6,000  gallons  per  minute.  Besides  steam,  gaso¬ 
line  engines  are  sometimes  used  for  driving 
pumps  of  portable  engines. 

Chemical  Fire  Engines. — Chemical  fire  engines 
and  extinguishers  range  from  hand-force  pumps 
to  engines  on  wheels.  The  larger  include  a  gen¬ 
erating  tank  or  tanks  in  which  water  and  soda 
are  placed,  with  an  agitator  to  aid  in  dissolving 
the  soda,  the  acid-feeding  chamber  and  the  neces¬ 
sary  hose.  When  the  generating  apparatus  is  in 
duplicate  with  proper  hose  attachments,  continu¬ 
ous  streams  may  be  thrown.  The  water  serves  as 
a  medium  to  carry  the  gas  and  the  gas  is  the  mo¬ 
tive  power  for  the  water.  Smaller  quantities  of 
water  are  required  as  compared  with  fire  engines. 
These  engines  are  particularly  useful  to  cope 
with  incipient  fires. 

The  introduction  of  chemical  fire  extinguishers 
makes  slow  progress,  notwithstanding  their  recog¬ 
nized  efficiency  in  the  extinguishment  of  fires. 
They  are  used  to  a  limited  extent  in  all  cities  and 
towns,  and  are  found  to  be  a  valuable  complement 
to  the  steam  fire  engine.  At  present  there  are  only 
17  establishments  engaged  in  their  manufacture, 
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and  the  value  of  engines  turned  out  in  1900  was 
$217,883. 

Fire  -  Extinguishing  Apparatus.  —  Fire-extin¬ 
guishing  apparatus  is  used  to  force  water  charged 
with  some  gas  on  a  fire  in  which  carbonic  acid  gas 
is  generally  used.  It  consists  usually  of  a  con¬ 
venient  reservoir  of  water  in  which  are  two  small 
vessels,  one  containing  some  carbonate  and  the 
other  a  small  acid.  When  used,  the  contents  of 
the  smaller  vessels  are  emptied  into  the  water, 
the  carbon  dioxide  liberated  from  the  carbonate 
of  the  acid,  is  then  partly  taken  up  by  the  water 
and  the  pressure  created  by  the  confined  gas, 
which  forces  out  the  solution  in  a  strong  jet  when 
the  vessel  is  opened. 

Babcock  Fire  Extinguisher. — The  Babcock  fire 
extinguisher  is  a  cylindrical  vessel  filled  with  a 
solution  of  sodium  bicarbonate  over  which  is  sus¬ 
pended  a  vessel  containing  sulphuric  acid,  which 
is  made  to  tilt  over  and  discharge  its  contents 
into  the  solution  when  brought  into  use,  thus 
liberating  the  carbon  dioxide.  Large  cylinders 
containing  chemical  salts,  mounted  on  wheels, 
are  known  as  “chemical  fire  engines.” 


Fireworks,  Manufacture  of. 

Extent  and  Uses. — The  number  of  establish¬ 
ments  engaged  in  the  manufacture  of  fireworks 
increased  from  39  in  1880,  employing  735  work¬ 
men  and  producing  $1,391,132  worth  of  material, 
to  46  in  1900,  employing  1,638  workmen,  whose 
product  was  valued  at  $1,785,271.  The  major 
portion  of  these  products  are  used  in  connection 
with  the  celebration  of  the  natal  holiday,  the 
Fourth  of  July.  The  use  of  harmless  explosives 
by  the  youth  of  the  land  has  become  a  fixed  cus¬ 
tom  which  is  encouraged  by  public  sentiment. 
This  youthful  indulgence  in  mimic  pseudo  war¬ 
fare  is  approved  as  a  means  of  reminding  the 
young  of  the  Revolutionary  struggle  for  political 
independence  from  Great  Britain. 


Flags  and  Banners. 

Uses  of  Flags. — The  earliest  defensive  gather¬ 
ings  of  men  were  signalized  by  flags  which 
served  to  indicate  the  country  or  locality  from 
whence  they  came  or  the  leader  they  served. 
Each  people  or  nation  adopted  a  flag  of  special 
design,  color  or  peculiarity  as  an  emblem  of  sep¬ 
arate  nationality.  Flags  of  nationality  are  stand¬ 


ards,  ensigns  and  pennants.  Flags  of  occupation 
indicate  service,  as  war,  merchant,  dispatch,  pilot, 
yacht  squadron,  liners,  etc.  Flags  of  intelligence 
are  of  various  colors  and  of  three  shapes — square, 
pointed  and  burgee.  They  are  used  in  various 
combinations  to  transmit  messages  according  to' 
a  secret  code.  Each  of  the  countries  of  Europe 
and  Asia  and  the  republics  of  America  has  its 
national  standard,  bearing  a  device,  usually  of 
historical  significance  and  appealing  to  the  na¬ 
tional  pride. 

Manufacture  of  Flags. — There  are  36  establish¬ 
ments  in  the  United  States  which  make  flags, 
employing  between  500  and  600  workmen,  pro¬ 
ducing  goods  which  ip  1900  were  worth  over  one 
million  dollars.  The  use  of  flags  is  evidently  in¬ 
creasing,  as  the  value  of  the  flag  factory  products 
in  1890  was  $455,849,  and  in  1880,  $119,600. 

Colonial  Flags. — The  earliest  colonial  flag  was  a 
white  field  with  a  large  St.  George’s  cross,  with 
the  initials  J.  R.,  standing  for  James,  King,  sur¬ 
mounted  by  a  crown.  After  the  Battle  of  Lex¬ 
ington  the  Connecticut  Volunteers  placed  on 
their  flag  “qui  transtulit  sustinet”  (He  who 
brought  us  over  sustains  us).  The  flag  of  New 
Amsterdam,  or  New  York’s  first  name,  was  a 
beaver,  representing  the  fur  industry.  This  was 
typical  of  New  York  in  its  commercial  instincts. 
It  was  a  flag  of  commerce  rather  than  a  flag  of 
patriotism.  The  earliest  vessels  which  sailed 
from  American  ports  carried  a  flag  showing  a  pine 
tree.  Privateer  flags,  which  were  not  few  in  num¬ 
ber  in  those  days,  showed  a  mailed  hand  grasping 
thirteen  arrows. 

Revolutionary  War  Flags. — The  first  flag  used 
in  the  Southern  States  was  blue  with  a  white 
crescent,  with  the  words  “Liberty  or  Death.”  At 
Cambridge,  Mass.,  General  Washington  displayed 
a  flag  on  September  2,  1775,  which  was  blue 
with  white-ground  crescent  and  which  was  de¬ 
vised  by  Franklin,  Lynch  and  Harrison,  and  con¬ 
tained  thirteen  stripes  of  red  and  white  with  the 
Union  Jack  in  place  of  the  stars.  The  Rattle¬ 
snake  flag  was  often  seen  and  showed  thirteen 
rattles  on  the  coiled  snake. 

Origin  of  the  American  Flag.  —  On  June  14, 
1777,  the  Continental  Congress  enacted  that  the 
flag  of  the  United  States  should  consist  of  thir¬ 
teen  stripes  alternately  white  and  red;  that  the 
Union  be  designated  with  thirteen  stars,  white  on 
a  blue  ground.  Paul  Jones  raised  the  first  flag  at 
Fort  Stanwick,  near  Rome,  N.  Y.,  and  the  first 
flag  was  carried  in  battle  at  the  Battle  of  Brandy¬ 
wine,  near  Philadelphia,  September  11,  1777, 
and  was  carried  in  all  battles  and  marches  after. 
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Soon  after  the  resolution  of  Congress,  which 
determined  the  design  of  the  American  flag, 
General  Washington,  with  two  others,  visited 
Elizabeth  (Betsy)  Ross,  then  living  on  Arch 
street,  Philadelphia,  about  three  blocks  from  In¬ 
dependence  Hall,  and  engaged  her  services  to 
make  a  flag  in  accordance  with  the  design  or¬ 
dered.  Betsy  Ross  did  so,  and  this  flag  became 
the  pattern  from  which  all  other  flags  were  made. 
The  home  of  Betsy  Ross  still  stands  as  it  stood 
then  and  a  patriotic  association  proposes  to  se¬ 
cure  it  and  preserve  it  as  one  of  the  historic  spots 
connected  with  the  Revolutionary  struggle. 

Special  Flags. — Certain  officials  of  the  United 
States  have  flags  to  designate  their  position  and 
authority.  The  flags  of  flag  officers  of  the  United 
States  navy  are  blue  carrying  white  stars,  four 
for  an  admiral  and  two  for  a  rear  admiral.  The 
flag  of  the  Secretary  of  War  is  of  scarlet  bunting 
bearing  upon  it  an  eagle  with  outstretched  wings. 

Salutation. — Saluting  the  flag  consists  in  lifting 
it  three  times  and  then  hauling  it  down.  In  the 
navy,  when  the  flag  is  hoisted  at  “colors”  or 
hauled  down  at  sunset,  all  officers  and  men  salute! 
it,  and  all  patriotic  Americans  uncover  when  it  is 
unfurled  on  public  occasions. 


Floor  Making — Grist  Mill  Industry. 

Early  Flour  Making. — It  is  probable  that  be¬ 
fore  the  dawn  of  history,  while  man  was  in  a 
savage  or  semi-savage  state,  the  rudiments  of  agri¬ 
culture  were  practiced  and  the  cultivation  of 
cereals  among  the  first  efforts  of  the  people. 
Flour  was  for  ages  made  by  extremely  primi¬ 
tive  processes.  The  first  successful  flour  mill 
erected  was  in  London  in  1784,  where  millstones 
were  used  for  grinding. 

Mortar  and  Pestle.— Cereals  were  first  eaten 
raw  and  without  any  preparation  whatever.  It 
was  no  doubt  discovered  that  by  the  action  of 
fire  the  flavors  became  more  agreeable  and  easy  of 
mastication.  The  first  effort  at  grinding,  and 
which  still  prevails  in  some  parts  of  the  world, 
consisted  in  simply  breaking  the  cereals  into 
coarse  fragments.  This  developed  into  the  mortar 
and  pestle  method  of  grinding,  which  still  prevails 
in  isolated  localities.  Grain  consists  of  three  im¬ 
portant  constituents— the  hull,  the  germ  and  the 
matter  intervening  between  them,  consisting 
chiefly  of  starch  and  protein. 

Three  Types  of  Grinders.— The  first  type  is  the 
mortar  and  pestle;  second,  machines  for  crushing, 


which  may  be  either  of  stone  or  hardened  steel; 
the  third  system  is  the  roller  system  of  milling, 
in  which  the  grains  are  disintegrated  and  reduced 
to  successive  stages,  of  sub-division  by  passing 
through  rolls  smooth  or  corrugated,  in  which, 
from  one  series  to  another,  there  is  an  increasing 
approximation  of  the  surfaces.  The  rolls  may  re-* 
volve  at  the  same  peripheral  rate,  or  the  speed  of 
rotation  of  the  rolls  may  be  different,  thus  secur¬ 
ing  a  grinding  or  tearing  process  and  the  mash¬ 
ing  or  disintegrating  impact  of  the  rolls  them¬ 
selves.  The  third  method  is  now  almost  univer¬ 
sally  employed. 

Bolting  Cloths. — In  the  grinding  of  cereals  the 
different  parts  of  each  grain  break  up  into  frag¬ 
ments,  which  may  be  classified  into  large  and 
small,  of  different  shape  and  size.  The  starch  and 
protein  matter  are  usually  spherical,  while  the 
hulls  and  germs  are  usually  flattened.  In  order 
to  separate  these  two  sizes,  bolting  cloths  are  used 
which  permit  the  fine,  starchy  particles  and  the 
protein  particles  to  pass  through,  the  others  being 
retained.  Hence,  the  products  of  grinding  are  di¬ 
vided  into  three  classes — the  bran  or  outer  hull 
and  middlings  and  flour. 

High-Grade  Flour. — Wheat  may  be  good,  bad  or 
indifferent,  according  to  its  freedom  from  dirt, 
husks  and  other  impurities.  The  first  step  in  the 
milling  of  wheat  is  to  remove  these  foreign  sub¬ 
stances,  as  far  as  possible,  by  friction,  winnowing 
and  other  means.  Blasts  of  air  are  used  and  the 
purified  wheat  is  then  subjected  to  a  series  of 
operations,  which  consist  in  breaking  the  grain 
into  successive  portions.  These  portions  differ  in 
shape  and  composition. 

Since  1870  the  roller  mill  has  taken  the  place 
of  the  disk  mill  or  burr;  the  middlings  purifier 
next  appeared,  which  was  a  flat  bolt  or  shaker 
through  which  passed  an  upward  draft  of  air, 
lifting  the  bran  specks  and  fuzz  from  the  shaken 
material.  The  dust  collector  was  next  intro¬ 
duced,  which  collected  the  fine  flour  dust,  which 
had  frequently  produced  explosions.  The  prin¬ 
ciple  of  these  collectors  is  a  vertical  or  rotary 
current  which  masses  and  precipitates  fine  par¬ 
ticles  which  no  filter,  however  fine,  can  stop. 

Value  of  Flour  and  Corn. — The  total  quantity 
of  flour  used  in  the  grist  mill  industry  in  the 
United  States  during  the  census  year  was  489,- 
914,004  bushels,  worth  $317,913,277;  the  Indian 
corn  used  amounted  to  241,029,249  bushels,  worth 
$93,892,609.  Much  of  the  Indian  corn  is  used  aa 
feed  for  cattle. 
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Custom  Mills  and  Grist  Mills. — There  is  a 
marked  distinction  between  merchant  and  custom 
mills.  Custom  mills,  in  a  broad  sense,  are  those 
grinding  wheat,  corn,  rye  and  other  grain  fur¬ 
nished  from  farms  in  the  neighborhood,  and  are 
usually  termed  “grist  mills.”  Merchant  mills  are 
large  manufacturing  establishments  supplying  the 
home  market  and  exporting  flour  to  the  principal 
foreign  countries. 

Growth  of  the  Industry. — The  most  rapid  in¬ 
crease  in  the  number  of  establishments  was  in  the 
period  from  1860  to  1870;  the  milling  industry, 
like  every  other,  illustrates  the  well-established 
fact  that  greater  economy  in  manufacture  can  be 
secured  in  a  small  number  of  large  mills  than  in 
a  large  number  of  small  mills.  The  capital  in¬ 
vested  in  1900  shows  an  increase  of  only  5  per 
cent,  over  that  of  1890;  the  number  of  wage 
earners  in  1900  diminished,  owing  principally  to 
improved  processes  in  handling  the  grain  and 
products.  While  the  price  of  cereals  declined  dur¬ 
ing  the  past  decade  the  total  amount  paid  for  raw 
material  increased  9.6  per  cent,  because  of  the 
greater  quantity  used. 

Number  of  Mills. — The  largest  number  of  small 
mills  is  found  in  Pennsylvania,  and  mills  of  the 
greatest  capacity  in  Minnesota.  Minnesota  ranks 
first  in  everything  excepting  the  number  of  es¬ 
tablishments.  New  York  ranks  second  with 
capital  invested,  wage  earners,  wages  paid  and 
value  of  products.  Ohio  comes  third.  The  Min¬ 
neapolis  output  was  14.1  per  cent,  of  the  total. 
New  York  7.6  per  cent.,  Ohio  6.7  per  cent.  Of  the 
total  value  of  cereal  products  in  1900,  wheat  flour 
constituted  62.1  per  cent,  compared  with  68.3  per 
cent  in  1890.  The  ratio  of  com  meal  was  about 
the  same  as  to  value.  In  quantity,  wheat  flour 
increased  during  the  decade  26.7  per  cent.,  and 
cornmeal  8.5  per  cent. 

In  1815  a  flour  mill  was  erected  in  Cincinnati, 
Ohio,  with  a  capacity  of  700  barrels  per  week. 
The  first  merchant  mill  was  built  in  1854,  at 
Minneapolis,  Minn.  New  process  flour  manu¬ 
facture  necessitated  the  use  of  much  expensive 
machinery,  the  result  of  which  was  that  many 
small  and  scattered  mills  found  it  difficult  and 
frequently  impossible  to  maintain  more  than  a 
local  trade. 

The  Grain. — A  detailed  description  of  the 
numerous  operations  and  processes  to  which 
cereals  are  subjected  in  the  modern  flour  mill  is 
beyond  the  scope  of  this  review.  The  mechanical 
appliances  represent  a  high  order  of  inventive 
and  mechanical  ability.  The  objective  point  of 


all  appliances  is  to  deal  with  the  individual  grain. 
To  do  this  involves  more  than  blind  mechanical 
knowledge.  The  grain  is  a  perfect  little  organi¬ 
zation  and  demands  to  be  treated  according  to 
its  nature.  It  has  its  covering,  which  needs  to  be 
properly  removed.  The  interior  food  substance 
is  not  all  exactly  alike  and  in  securing  it  great 
mechanical  care  has  to  be  exercised. 

Two  grades  of  wheat  are  known  to  the  millers 
> — winter  wheat,  sown  in  the  fall,  which  comes 
up  in  the  spring,  and  spring  wheat,  which  is 
harvested  in  the  fall.  Winter  wheat  is  softer  and 
more  starchy;  spring  wheat  harder  and  richer  in 
gluten.  There  are  three  grades  of  process  flour — - 
namely,  high  grade,  baker’s  flour  and  low  grade. 
Graham  flour  contains  all  of  the  wheat  and  the 
husk.  Whole  wheat  flour  includes  only  part  of 
the  husk.  Gluten  flours  exclude  much  of  the 
starch  and  is  designed  for  use  by  persons  of  im¬ 
poverished  digestion.  Self-raising  flour  is  flour 
mixed  with  some  chemical-leavening  agent,  and 
its  constituents  usually  are  water,  13.30;  proteids, 
10.10;  moist  gluten,  .27;  dry  gluten,  9.65;  ether 
extract,  .70;  ash,  .4;  carbohydrate,  72.90. 

Cereal  Cultivation,  the  Basis. — The  industry  is 
the  basis  of  the  country’s  prosperity,  and  it  owes 
much  to  the  American  railway  system  in  provid¬ 
ing  means  for  transportation  to  markets.  Upon 
the  foundation  of  agriculture  an  enormous  super¬ 
structure  has  been  reared,  and  exhaustive  and  in¬ 
telligent  methods  have  been  applied.  Mechanical 
methods  have  been  introduced  wherever  possible 
to  lessen  labor  or  to  secure  the  greatest  possible 
return  from  a  given  effort.  In  no  country  in  the 
world  is  there  such  a  vast  extent  of  land  fit  for 
cereal  cultivation.  The  requirements  of  this  vast 
and  expanding  agricultural  community  are,  as  to 
mechanical  appliances,  supplied  by  the  imple¬ 
ment  and  tool-making  industry,  whose  volume  of 
products  runs  into  many  millions  of  dollars.  Agri¬ 
culture  is  the  chief  source  of  freight  traffic  for 
upward  of  fifty  thousand  miles  of  railroads  and 
affords  the  chief  source  of  employment  for  a  large 
number  of  lesser  industries  which  afford  remu¬ 
nerative  employment  to  many  artisans  and  work¬ 
men.  America  is  the  granary  of  the  world,  and 
its  cereal  products  are  being  increasingly  called 
for  in  all  parts  of  the  world.  The  possibility  of 
obtaining  good  food  is  encouraging  an  Asiatic  de¬ 
mand,  even  to  the  material  modification  of  the 
diet  of  a  considerable  number  of  people  of  Asia. 

The  American  Farmer. — America,  through  her 
farmers,  is  conducting  a  crusade  for  a  higher 
civilization  and  which,  unlike  the  crusades  of  the 
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dark  ages,  which  had  for  their  aim  and  end  only 
a  sentiment,  is  lifting  the  people  out  of  old  ruts 
and  is  attracting  them  to  higher  standards  and 
to  greater  activities  through  industry. 


Summary  of  the  Flouring  and  Grist  Mill  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 

24,338 

18,470 

25,258 

Capita:  invested . 

817', 361, 878 
58,407 

$208,473,500 

47,403 

$218,714,104 

Wage-earners . 

37,073 

Wages  paid . 

|  $17,422,316 

$18,138,402 

$17,703,418 

Value  of  products . 

$505,185,712 

$513,971,474 

i 

$560,719,063 

Food  Preparation. 

Growth  of  the  Industry.  —  The  production  of 
food  preparations,  of  which  for  a  large  part 
cereals  form  a  base,  has,  during  the  past  fifteen 
years,  reached  phenomenal  proportions.  Many 
of  the  plants  engaged  in  this  industry  are  located 
in  Ohio  and  Michigan  because  of  the  advantages 
secured  in  obtaining  raw  material  by  rail  and 
water  and  because  of  the  abundant  facilities  for 
quick  and  economic  distribution  of  products,  but 
the  industry  has  spread  over  a  large  area  of  the 
United  States.  These  preparations  are  variously 
known  and  are  regarded  as  pure  forms  of  food. 

Processes. — The  processes  by  which  these  vari¬ 
ous  foods  are  converted  into  condition  for  domes¬ 
tic  use  are  substantially  similar,  but  modified, 
however,  in  numerous  details  according  to  the 
nature  of  the  product.  The  object  of  these 
processes  is  to  utilize  all  the  nutritious  elements 
and  preserve  them  until  final  use. 

Other  Preparations. — There  are  numerous  valu¬ 
able  food  preparations  beside  cereal  preparations 
made  from  the  products  of  the  vineyard,  orchard 
and  garden  which  naturally  come  under  this  gen¬ 
eral  heading,  the  preparation  of  which  involves 
numerous  special  mechanical  processes  of  com¬ 
paratively  recent  invention.  Almost  all  garden 
and  orchard  products  are  now  converted  into 
food  preparations  which  are  wholesome,  nutri¬ 
tious  and  attractive  in  their  marketable  shape. 
The  science  of  food  preparation  is  endeavoring  to 
solve  the  problem  of  concentration  of  food  es¬ 
sences  into  solid  shape,  as  in  various  forms  of  tab¬ 
lets,  and  while  some  interesting  results  have 
been  reached  the  commercial  results  have  not 
assumed  the  anticipated  proportions  of  the  en¬ 
thusiastic  advocates  of  this  advanced  and  some¬ 
what  problematical  purpose  of  the  manufacturers. 


Economy  in  Housework. — Household  labor  and 
kitchen  administration  are  wonderfully  simplified 
by  these  preparations,  which  are  sold  at  a  price 
below  those  which  individual  household  prepara¬ 
tion  could  meet.  Hundreds  of  toothsome  and 
nutritious  articles  of  food  are  rendered  available 
for  ready  use  in  the  food-manufacturing  industry 
and  an  immense  and  steadily  growing  industry  is 
the  outcome. 

Extraordinary  Growth  of  Output. — The  whole¬ 
sale  preparation  of  foods  for  general  domestic 
consumption  might  almost  be  regarded  as  a  dis¬ 
covery.  In  1880  the  value  of  these  products  was 
$2,493,224.  In  twenty  years  the  value  of  the  out¬ 
put  had  increased  almost  sixteenfold.  House¬ 
holders,  hotel  keepers  and  others,  as  soon  as  they 
discovered  that  they  could  buy  prepared  foods, 
quickly  relinquished  the  labor  of  their  prepara¬ 
tion. 

Influence  of  Machinery. — The  extraordinary  de¬ 
mand  which  set  in  for  all  manner  of  food  prepa¬ 
ration  soon  attracted  the  attention  of  machinists 
and  inventors,  and  there  soon  appeared  a  number 
of  processes  and  mechanical  appliances  which 
transformed  and  revolutionized  methods  pre¬ 
viously  prevailing.  The  industry  rapidly  ex¬ 
tended  throughout  the  country  and  hundreds  of 
plants  soon  arose  equipped  with  machinery  of 
great  capacity  where  vast  quantities  of  products 
were  swiftly  converted  into  edibles. 

Chemistry  in  Food  Preparation.  —  One  of  the 
modern  developments  in  food  preparation  is  the 
increasing  knowledge  of  the  constituents  of  food 
with  relation  to  nourishment.  Chemistry  has 
done  much  in  facilitating  and  forwarding  this  in¬ 
vestigation  and  is  adding  its  influence  to  make  ab¬ 
solutely  necessary  a  knowledge  of  the  properties 
of  all  foods  and  their  best  preparation. 

National  Legislation. — National  legislation  has 
also  taken  hold  of  the  question  and  laws  have 
been  enacted  which  forbid  and  punish  food 
adulteration.  Adulteration  has  reached  alarming 
proportions  and  the  unchecked  manufacture  of 
foods  with  various  adulterants  has  reached  pro¬ 
portions  which  demand  the  exertion  of  the  power 
of  the  Federal  Government  to  suppress  it. 

Adulteration. — The  greater  part  of  the  adulter¬ 
ation  practiced  cannot  be  detected  by  eye  or  taste 
or  touch,  and  hence  the  rapidity  of  its  growth 
under  the  spur  of  competition  and  the  desire  of 
the  masses  to  obtain  necessities  at  the  lowest 
cost. 

The  evils  perpetrated  are  abundantly  testified 
to  by  experts,  physicians  and  others.  The  in- 
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creasing  dependence  of  the  masses  of  the  people 
on  prepared  foods  renders  it  of  the  greatest  im¬ 
portance  that  every  possible  measure  of  protec¬ 
tion  be  taken  to  secure  to  them  pure  foods  and 
honestly-made  goods. 


Comparative  Summary  of  the  Food  Preparation  Industry. 


1880 

1890 

1900 

jV umber  of  establishments. . . 
Capital  inr^fltad  t  ........... 

109 

$1,293,905 

1,333 

$318,253 

$2,493,221 

302 

$6,715,535 

3,478 

$1,222,913 

$14,105,485 

644 

$20,998,102 

8,151 

$3,051,718 

$38,457,651 

Wage-earners . 

Wages  paid . 

Yaluft of  products, ........ 

Foundries  and  Foundrymen* 

Foundry  and  Forge. — The  foundry  and  forge  of 
the  early  days  were  closely  related.  Prior  to  the 
introduction  of  the  stove,  the  early  foundrymen 
found  employment  in  the  production  of  minor 
utensils  and  appliances,  which  very  faintly  indi¬ 
cated  the  future  of  that  great  craft  whose  mythi¬ 
cal  founder  was  Tubal  Cain.  When  at  last  the 
stove,  as  we  know  it  to-day,  appeared,  the  foundry- 
man  saw  his  opportunity.  The  first  stove-plates 
were  cast  at  blast  furnaces. 

The  First  Stove. — What  was  probably  the  first 
stove  made  in  the  United  States  was  a  ‘"jamb 
stove,”  manufactured  by  Christopher  Sauer,  of 
Germantown,  Philadelphia,  somewhere  between 
1730  and  1740.  In  1742  Benjamin  Franklin  in¬ 
vented  a  stove,  which  became  the  standard  of  that 
day.  The  pieces  were  cast  at  the  Warwick  Fur¬ 
nace,  in  Eastern  Pennsylvania.  This  stove  re¬ 
vealed  foundry  possibilities,  and  foundries  and 
blast  furnaces  began  to  spring  up  in  the  train  of 
the  early  forges,  which  began  to  turn  out  minor 
equipment  for  the  early  machine  shops.  Troy, 
N.  Y.,  early  began  to  be  the  center  of  the  stove 
trade,  because  of  the  discovery  of  near-by  mold¬ 
ing  sand.  Albany  soon  after  became  a  stove  and 
foundry  center. 

Early  Products.  —  The  cannon-balls  used  by 
General  Jackson  at  the  battle  of  New  Orleans 
were  cast  in  a  foundry  in  Western  Pennsylvania 
in  1797,  and  were  transported  down  the  Ohio  and 
Mississippi  rivers.  Large  quantities  of  hollow- 
ware,  “Dutch”  ovens,  stoves,  sugar  kettles,  pots, 
grates,  irons  and  plow  castings,  latterly  termed 
“points,”  were  produced  in  the  ever-increasing 
foundries  in  ever-increasing  quantities.  These 
products  found  their  way,  by  rivers  and  lakes  very 


largely,  into  the  newly  opened-up  sections  South 
and  West  and  Northwest. 

Early  Foundries.  —  Furnaces  were  early  estab¬ 
lished  in  New  Jersey  at  Oxford,  Phillipsburg, 
Hackettstown,  Port  Oram  and  Stanhope,  because 
of  the  local  supplies  of  iron  ore.  These  furnaces 
attracted  rolling  mills  and  steel  works  to  Trenton, 
Dover,  Newark,  Boonton,  Phillipsburg,  Paterson 
and  Passaic.  Pennsylvania  offered  peculiar  oppor¬ 
tunities  to  the  early  founders  by  reason  of  its 
abundant  and  cheap  coal  and  charcoal  and  iron, 
and  they  thrived  decade  by  decade.  Pittsburg 
early  became  an  important  center  because  of  its 
water  communication  with  the  West,  and  its  Con¬ 
estoga  wagon  trains  eastward  over  the  mountains, 
and  later  the  State  canal,  which  afforded  easy  and 
cheap  transportation  to  the  springing-up  villages 
which  that  waterway  encouraged. 

Statistics. — A  reference  to  only  the  last  decade 
is  sufficient  to  indicate  the  remarkable  progress  of 
this  industry.  In  1890  there  were  886.  foundry 
establishments  in  Pennsylvania,  employing  38,247 
wage-earners,  who  produced  values  estimated  at 
$67,587,025.  In  1900  there  were  1,260  establish¬ 
ments,  employing  62,828  wage-earners,  whose 
products  were  worth  $127,292,440.  In  New  York 
the  increase  in  that  decade  was  from  1,081  estab¬ 
lishments  to  1,352,  from  39,133  workers  to  50,173, 
and  value  of  products  showed  an  increase  of  34.1 
per  cent.  Taking  Ohio  as  another  representative 
State,  it  appears  that  the  number  of  foundries 
increased  from  600  in  1890  to  861  in  1900,  num¬ 
ber  of  employes  from  24,975  to  41,799,  and  the 
value  of  products  from  $3,617,072  to  $72,399,632, 
an  increase  of  66  per  cent,  in  value  of  products. 
The  statistics  of  these  -three  States  will  suffice  to 
indicate  the  general  trend  of  the  industry. 

Some  Early  History.  —  The  foundry  industry 
may  properly  be  regarded  as  the  first  industry  in 
America.  Way  back  in  1646  the  Colony  Court  of 
Massachusetts  granted  a  monopoly  for  fourteen 
years  to  Joseph  Jenks  for  the  making  of  engines 
for  mills  “to  go  by  water,”  and  for  the  making  of 
“scythes  and  other  edged  tools.”  He  was  the  first 
founder  who  worked  in  brass  and  iron  on  the 
Western  Continent.  Wire  drawing  and  the  man¬ 
ufacture  of  wool  cards  soon  followed.  Out  of  the 
foundry  of  Hugh  Orr,  in  1748,  came  the  first  mus¬ 
ket  ever  made  in  America,  and  his  son  made 
shovels.  The  early  founders  learned  how  to  make 
nails,  and  it  was  in  the  Plymouth  Colony  that  they 
were  first  produced.  Jacob  Perkins,  of  Newbury- 
port,  invented  a  nail  machine  in  1795.  Founders 
at  Worcester,  Mass.,  learned  how  to  turn  out  hard- 
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ware,  tools  and  machinery.  The  production  of 
artisans’  tools,  which  laid  the  foundation  of  New 
England’s  industries,  soon  began.  The  founder 
had  to  be  a  tool-maker  and  machinist,  and  supply 
whatever  inventive  talent  and  skill  that  was  neces¬ 
sary. 

The  Blast  Furnace. — A  turning  point  in  the 
founders’  craft  was  the  production  of  iron  by  the 
modern  blast  furnace,  and  particularly  the  pro¬ 
duction  of  a  grade  of  iron  known  to  the  trade 
as  No.  2  foundry,  with  varieties  of  texture,  an 
iron  possessing  special  features  for  casting  into 
any  desirable  shape  by  use  of  molds.  Foundries 
became  the  necessary  accompaniment  of  the  ma¬ 
chine  shop,  and  constituted  the  basis  of  one  of 
the  greatest  industries  to  which  the  skill  of  man 
has  addressed  itself.  They  soon  spread  over  New 
England  and  the  Middle  States,  and  with  the  ex¬ 
pansion  of  Western  railroad  building  they  sprang 
up  in  cities,  towns  and  villages,  contributing  their 
cooperation  to  the  upbuilding  of  the  vast  and 
complex  industrial  superstructure. 

Relation  of  Steel  to  Foundry  Work.  —  An 
epochal  event  was  the  production  of  steel  at  low 
cost  and  in  large  quantities,  suitable  for  tools, 
machinery,  agricultural  equipments  and  shop  and 
factory  appliances.  This  resulted  in  an  expansion 
of  the  founders’  craft  beyond  its  original  and  cus¬ 
tomary  limits.  The  production  of  crucible  and 
open-hearth  steel  almost  wrested  the  control  of 
the  early  founder  from  him,  by  reason  of_  the  in¬ 
troduction  of  different  methods  of  manufacture 
and  for  a  vastly  increased  number  of  utilities 
which  were  beyond  the  scope  of  the  early  founders. 

Pipe  Making.  —  The  casting  of  pipe,  properly 
speaking,  is  an  allied  industry,  but  entitled  to  con¬ 
sideration  with  it.  The  cast-pipe  industry,  a 
branch  of  foundry  work,  has  reached  extraordi¬ 
nary  proportions  because  of  the  need  of  pipe  to 
convey  water,  especially,  for  municipal  require¬ 
ments.  The  growth  of  cities  and  the  springing  up 
of  towns,  each  needing  abundant  supplies  of 
water,  have  created  requirements  which  sustain, 
in  almost  uninterrupted  activity,  one  of  the  most 
important  branches  of  the  great  foundry  industry. 

New  Substitutes. — The  founders’  craft  is  being 
invaded  by  modern  improvements,  among  which 
are  house-heating  appliances,  furnaces,  heating  by 
gas,  oil,  etc.,  in  which  centralized  sources  of  heat 
predominate  over  isolated  sources.  But  the  field 
of  the  foundryman,  for  all  that,  is  enlarging  in 
other  directions,  notably  in  the  direction  of  re¬ 
quirements  of  communities  outside  of  dense  cen¬ 
ters  of  population,  where  individual  necessities 
still  call  for  attention. 


Receipt  for  Crucible  Making.  —  A  receipt  for 
making  fire-clay  crucibles  is,  2  parts  Stourbridge 
clay,  1  part  hard  gas  coke  finely  powdered.  To 
make  Berlin  crucibles,  take  8  parts  Stourbridge 
clay,  3  old  crucibles  ground  finely,  5  parts  coke,  4 
of  graphite  or  blacklead. 

To  make  blacklead  crucibles,  take  1  part  fire¬ 
clay  and  2  parts  graphite. 

Another  way  is  to  mix  3  parts  graphite,  1|  parts 
fire-clay,  with  water  into  a  paste;  press  in  molds 
and  dry,  but  do  not  bake  hard  in  a  kiln.  This 
compound  makes  good  small  furnaces. 

Useful  Foundry  Rules. — The  average  weight  of 
a  cubic  inch  of  cast  iron  is  .26  or  26-100  of  one 
pound,  or  l-100th  part  more  than  ^  pound.  Thus, 
if  your  product  is  in  cubic  inches,  multiply  by  .26, 
and  your  answer  will  be  the  weight  in  pounds. 
Consequently  the  weight  of  a  square  foot  1  inch 
thick  will  be  37.44  or  37.5 — that  is,  37^  pounds, 
as  there  are  144  square  inches  in  a  square  foot. 
But  for  convenience  and  allowing  for  fillets  and 
strains,  it  is  much  easier  to  call  a  square  foot  40 
pounds.  A  cubic  foot  weighs  450  pounds.  If 
these  items  are  committed  to  memory  it  will  be 
very  easy,  when  you  get  the  area  or  solidity,  to 
get  the.  exact  weight. 

To  find  the  area  of  a  surface  the  rule  is  to  mul¬ 
tiply  the  length  by  the  breadth.  Example:  If  a 
plate  measures  6X8  feet,  you  would  say  6  times 
8  =  48,  which  is  the  area.  If  the  plate  were  but  1 
inch  thick,  then  its  weight  would  be  48  X  40,  or 
1,920  pounds.  If  a  square  foot  of  iron  1  inch 
thick  weighs  40  pounds,  it  would  only  weigh  5 
pounds  if  it  were  ^  of  an  inch  thick  —  that  is, 
40  =  8  =  5  pounds.  Thus  we  have  the  rule,  for 
every  of  an  inch  in  excess  of  an  inch  in  the  thick¬ 
ness  of  a  plate  add  5  to  the  40  for  a  multiplier, 
and  conversely,  for  every  £  less  than  an  inch  sub¬ 
tract  5.  Thus,  if  the  plate  above  mentioned  were 
11  inches  thick,  you  would  multiply  by  50;  if  1£ 
inches,  by  60;  if  If  inches,  by  70;  or  2  inches,  by 
80;  if  it  were  $  of  an  inch  thick  you  would  mul¬ 
tiply  by  35,  and  so  on. 

To  find  the  area  of  a  round  plate  you  would 
proceed  a  little  differently,  for  to  find  the  area  of 
a  circle  you  square  the  diameter  and  multiply  the 
product  by  .7854.  Thus,  if  it  were  3  feet  in  diam¬ 
eter  it  would  be  3  X  3  X  .7854  =  7.0688  feet,  or  a 
very  small  fraction  over  7  square  feet.  Then  the 
weight  would  be  7  X  40  =  280  pounds,  if  it  were 
1  inch  thick. 

In  measuring  a  cylindrical  body,  like  a  pipe,  for 
example,  take  the  diameter  to  the  center  of  the 
thickness,  or  from  the  outside  on  the  one  side  to 
the  inside  on  the  opposite  side,  which  is  the  same 
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thing,  but  much  easier,  and  multiply  by  3.1416,  or 
by  3,  adding  thereafter  1  foot  for  every  22  in  the 
product.  This  will  give  you  the  width  of  a  flat 
plate  equal  in  width  to  the  circumference  of  your 
pipe.  Multiply  by  the  length  of  the  pipe,  and  you 
have  its  area,  and  can  proceed  as  already  described 
to  determine  its  weight.  Fot  example:  If  we  had 
a  plain  cylinder  whose  outside  diameter  was  12 
feet  and  inside  diameter  10  feet,  from  the  outside 
diameter  on  the  one  side  to  the  inside  of  the  other 
would  be  11  feet.  Then  11  X  3.1416  =  34.5576 
feet,  or  34  feet  6f  inches;  or,  adopting  the  other 
method,  11  X  3  =  33  plus  1  foot  for  every  22  =  33 
+  1|,  or  34§  feet.  Now,  if  the  height  of  the  cylin¬ 
der  were  10  feet,  you  would  say  34-|  X  10  =  345 
feet,  area  of  plate  which  forms  the  cylinder.  Again 
proceeding  as  in  the  case  of  a  flat  plate,  you  can 
readily  determine  the  weight. 

Rule  to  find  the  weight  of  a  round  ball:  Cube 
the  half  of  the  diameter  in  inches,  and  divide  the 
product  by  10  as  a  constant  and  add.  Example: 
If  the  diameter  of  a  ball  is  8  inches,  the  half  is  4; 
so  4  X  4  =  16,  16  X  4  =  64;  divide  by  constant 
number  10,  64  -4- 10  =  6.4.  Thus,  64  +  6.4  =  70.4 
pounds  cast  iron. 

Rule  No.  2:  Nine  times  the  cube  of  the  diame¬ 
ter  being  divided  by  64  will  express  the  weight  in 
pounds.  Example:  Find  the  weight  of  a  ball 
whose  diameter  is  5  inches.  5X5X5  =  125  = 
cube  of  ball’s  diameter.  Then  125  X  9  -f-  64  = 
17  37-64  pounds,  the  answer. 

To  find  how  much  iron  a  ladle  will  hold,  find 
the  diameter  at  the  top,  center  and  the  bottom, 
add  the  three  diameters  and  divide  by  3,  which 
will  give  you  the  average  diameter;  or  simply  take 
the  diameter  of  the  center.  Square  the  diameter 
and  multiply  by  .7854,  and  the  product  by  the 
depth,  which  will  give  you  the  cubic  capacity.  If 
the  result  is  in  inches,  multiply  by  .26,  or  if  the 
result  is  in  cubic  feet,  multiply  by  450,  and  the 
result  will  be  the  weight  in  pounds. 

To  find  the  strength  of  chains,  square  the  diam¬ 
eter  in  eighths,  and  divide  by  8.  Example:  Three- 
quarter-inch  chain  is  6-8,  then  6X6  =  36;  36 
8  =  4.5  tons.  In  some  cases  they  use  6  as  a  di¬ 
visor,  which  would  make  the  chain  a  6-ton  chain. 
The  United  States  Government  allows  10,000 
pounds  to  the  square  inch.  The  ton  referred  to 
here  is  the  standard  ton  (2,240  pounds). 

To  find  the  safe  working  load  for  common  ropes, 
square  the  circumference  in  inches,  and  multiply 
by  4;  the  answer  will  be  in  hundredweights. 


For  chains  and  ropes  that  are  in  everyday  use 
these  divisors  are  safe;  in  chains,  use  the  divisor  8. 

Weights  of  Useful  Metals. 


NAME  OF  METAL. 


Cast  iron . . 

Wrought  iron. . 

Steel  . 

Copper  (cast).. 
Gun  metal...  . 
Brass  (yellow) 
Lead  (cast).. . . 
Zinc  (cast). . . . 
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As  common  white  pine  is  sixteen  times  lighter 
than  cast  iron,  you  can  weigh  the  pattern,  provid¬ 
ing  the  pattern  is  solid,  and  multiply  the  product 
by  16. 


Comparative  Summary  of  Foundry  and  Machine  Shop  Products. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

4,984 

$155,021,734 

146,650 

$66,093,920 

$216,442,011 

6,500 

$383,257,473 

231,331 

$129,282,263 

$413,197,116 

9,324 

$665,058,245 

350,327 

$182,232,009 

$644,990,999 

Wage-workers  . , , . 

Wages  paid . . . 

Value  of  products . 

This  summary  includes,  as  is  observed,  machine 
shop  products,  the  Government  not  having  sepa¬ 
rated  machine  shop  products  from  foundry  prod¬ 
ucts  proper. 


Fountain  Pen  Manufacture. 

Twenty  Processes  to  Make  a  Pen. — In  the  man¬ 
ufacture  of  a  fountain  pen  there  are  about  twenty 
different  processes  between  the  raw  material  and 
the  finished  product.  The  turning  of  the  hard- 
rubber  handles  is  almost  exclusively  lathe  work, 
and  requires  expensive  tools.  These  tools  dull 
very  rapidly  in  turning  hard  rubber,  and  must  be 
frequently  sharpened  or  replaced.  The  cores  are 
turned  to  an  exact  size,  made  to  fit  precisely  in 
every  part,  and  are  highly  polished.  The  most 
complete  plants  make  their  own  gold  pens,  start¬ 
ing  with  gold  in  the  bar.  The  gold,  after  being 
melted  and  alloyed,  is  cast  into  a  brick  or  block, 
then  rolled  out  into  a  long,  thin  ribbon,  and  from 
this,  under  high-pressure  dies,  the  pens  are  cut 
in  various  sizes.  After  this  they  are  trimmed,, 
pointed,  split,  shaped,  polished  and  marked. 
When  the  pens  are  heated  to  a  malleable  point. 
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a  tiny  fragment  of  iridium,  so  small  that  the 
workmen  must  use  a  magnifying  glass  to  see  it, 
is  welded  on  the  point.  When  the  pen  is  later 
split,  this  fragment  of  iridium,  small  as  it  is, 
must  be  sawed  exactly  in  half.  This  delicate  op¬ 
eration  is  accomplished  by  a  small  disk  of  copper, 
revolving  like  a  circular  saw  at  high  speed.  After 
this  each  section  of  the  iridium  tip  is  ground, 
under  magnifying  glasses,  into  eight  equal  faces 
on  the  exposed  side  that  will  touch  the  paper. 
'This  requires  extremely  careful  workmanship,  and 
of  course  adds  to  the  cost  of  the  pens  of  the  better 
class. 

Ornamenting  Pens. — Many  pens  are  ornamented 
with  chasing,  and  in  the  more  elaborate  holders 
gold  and  silver  hands  or  embossing  are  added. 
The  security  of  the  pens,  however,  is  found  in  per¬ 
fect  adjustment  of  the  parts,  that  prevents  leak¬ 
ing  and  which  regulates  exactly  the  proper  flow  of 
ink.  Only  accurate  workmanship  on  the  rubber 
tubes  can  secure  this. 

Centers  of  Production. — The  fountain-pen  trade 
has  doubled  during  the  past  five  years.  From  the 
first  of  September  until  after  the  holiday  trade 
the  pen-makers  have  their  busiest  season.  Some 
plants  produce  as  many  as  30,000  pens  per  week. 
The  manufacture  of  rubber  cores  is  a  separate  in¬ 
dustry,  in  which  machinery  of  extreme  fineness 
and  exactness  is  used.  New  York  leads  in  the 
production;  Ohio  comes  second. 

Two  Systems  of  Pen  Making.— In  the  original 
design  of  fountain  pens  there  were  two  types, 
known  as  the  Schaeffer  and  the  Parker  hydraulic 
pen.  The  Schaeffer  had  a  reservoir  for  ink  in 
the  holder,  and  the  ink  was  admitted  to  the  pen 
by  the  pressure  of  the  thumb  on  a  projecting 
stud.  The  Parker  pen  also  had  a  reservoir  in  the 
holder,  which  contained  a  piston  operated  by  a 
screw  stem  and  a  nut  in  the  end  of  the  holder. 
The  lower  end  of  the  reservoir  being  dipped  in 
ink,  the  piston  was  drawn  up  by  rotating  the  nut, 
thus  filling  the  reservoir.  The  ink  was  rejected 
as  required  by  a  reverse  motion  of  the  thumb  nut. 

Early  Construction.— The  early  fountain  pens 
had  appliances  such  as  tubes,  ducts,  valves  or 
springs  operated  upon  by  the  action  of  the  nibs, 
which  forced  the  ink  from  a  feeding  pipe  upon  the 
pen,  assisted  by  air  admitted  to  the  top  of  the 
holder  to  take  the  place  of  the  exhausted  ink. 
After  many  experiments  to  secure  a  continuous 
and  properly  regulated  flow,  it  was  found  that  the 
best  results  were  obtained  by  the  use  of  a  tubular 
holder,  tightly  closed  at  its  upper  end  and  at  the 
lower  end  fitted  with  an  ordinary  nibbed  pen 


made  of  gold,  with  an  ink-feeder  lying  adjacent 
to  the  pen  to  attract  the  ink  from  the  reservoir. 
As  the  ink  in  the  process  of  writing  is  withdrawn, 
the  air  enters  at  the  lower  end  of  the  holder  and 
ascends  in  globules  through  the  column  of  ink  to 
fill  the  space  left  vacant.  During  the  past  ten  years 
185  patents  have  been  granted,  and  during  the 
same  time  29  patents  were  granted  for  “fountain 
pen  attachments,”  “fountain  pen  holders,”  “foun¬ 
tain  marking  pens,”  etc.,  and  several  patents  for 
“reservoir  pens.” 

Statistics.  —  In  1900  there  were  23  establish¬ 
ments  making  fountain  pens,  employing  318 
wage-workers,  to  whom  was  paid  in  wages  $141,- 
000,  producing  pens  with  a  factory  value  of 
$906,454. 


Fuel,  Artificial. 

ITse  of  Waste  Material. — Remarkable  improve¬ 
ments  have  been  made,  especially  during  the  past 
decade,  in  the  manufacture  of  artificial  fuel.  Quite 
a  number  of  methods  have  been  devised  to  manu¬ 
facture  fuel  to  suit  certain  requirements  and  to 
utilize  waste  material,  particularly  the  culm  and 
slack  of  coal  mines.  A  large  number  of  machines 
have  been  made  for  briquetting  fuel,  and  all  of 
these  machines  possess  features  which  commend 
them,  but  the  abundance  of  natural  fuel  obstructs 
their  use. 

Varieties. — There  is  a  great  variety  of  artificial 
fuels,  but  none  have  to  a  very  serious  extent  sup¬ 
planted  the  customary  fuels  on  the  market.  The 
cheapness  and  abundance  of  coal,  and  the  increas¬ 
ing  abundance  and  cheapness  of  oil  for  fuel  pur¬ 
poses,  are  obstructing  the  growth  of  specially 
made  artificial  fuels.  In  addition  to  this,  all 
steam-generating  appliances  are  either  built  for 
coal  or  are  readily  adaptable  to  the  use  of  oil  as 
fuel.  At  the  same  time,  there  is  a  growing  re¬ 
quirement  for  artificial  fuels,  and  the  minor  in¬ 
dustries  which  are  engaged  in  their  production  are 
meeting  with  a  fair  degree  of  encouragement. 


Furniture  Making. 

Groundwork  of  the  Industry.  —  The  furniture 

industry  in  the  United  States  has  assumed  extra¬ 
ordinary  proportions  during  the  past  twenty-five 
years  by  reason  of  the  convergence  of  several 
actuating  causes,  among  which  may  be  mentioned 
the  perfection  of  the  mechanical  appliances  for 
working  in  wood,  the  production  of  large  quan- 


1526 


OUR  MECHANICAL  WORKERS  AND  APPLIED  MECHANISM. 


tities  of  parts  by  the  same  machine,  the  reduction 
in  cost,  the  improvement  in  quality  and  appear¬ 
ance  of  work  and  the  growing  necessities  of  the 
people  for  domestic  conveniences  into  which  fur¬ 
niture  so  largely  enters.  As  a  separate  and  dis¬ 
tinctive  industry  it  has  not  had  a  very  long  ex¬ 
istence.  The  old-time  cabinet  makers  and  chair 
makers,  as  well  as  the  carpenters,  endeavored  to 
piece  out  the  requirements  of  householders  as 
best  they  could  with  their  kits  of  tools  and 
meagre  shop  facilities. 

Eise  of  the  Industry. — When  the  flood  of  me¬ 
chanical  appliances  appeared,  with  the  steam  en¬ 
gine  and  cheap  and  abundant  fuel,  a  new  industry 
was  born,  which  soon  assumed  extraordinary  pro¬ 
portions.  Some  of  the  credit  of  this  is  due  to  the 
planing  mill  manufacturers  who  made  the  work 
of  the  furniture  manufacturers  comparatively 
easy.  The  machinist  deserves  a  still  larger  share 
for  the  assistance  he  rendered  in  opening  the  way 
for  this  industry,  by  inventing  and  building  a 
number  of  wonderful  wood-working  appliances 
that  did  almost  everything  which  human  hands 
could  do.  The  furniture  industry,  as  an  industry, 
is  distinctly  of  American  origin,  although  vast 
quantities  of  furniture  has  been  made  for  the  past 
two  centuries  in  English,  French  and  German 
shops  and  some  of  their  workmanship  comes  down 
to  this  day  unequaled  in  beauty,  excellence,  en¬ 
durance  and  finish. 

Distinctive  Features. — The  distinctive  Ameri¬ 
can  feature  in  furniture  is  that  it  is  largely 
the  product  of  mechanism  operated  by  steam. 
The  excellence  of  the  work,  when  excellence  was 
sought  after,  coupled  with  the  comparatively  low 
price  of  the  cheaper  grades  of  work,  laid  a  broad 
foundation  for  the  industry.  The  abundance  of 
wood,  its  great  variety,  its  fine  texture,  its  capac¬ 
ity  to  take  fine  finish,  all  helped  to  expand  the 
industry  to  its  present  proportions. 

Conditions  and  Influences. — Another  direct  in¬ 
fluence  is  the  fact  that  most  American  houses 
have  a  great  similarity  in  construction  and  shape. 
Furniture  that  suited  one  house  is  likely  to  suit 
another.  Then  the  tastes  of  the  masses  of  the 
people  are  very  much  in  accord.  Manufacturers 
felt  secure  of  markets.  The  building  of  railroads, 
which  has  connected  every  city  and  town  and 
every  considerable  village,  opened  a  market  for 
furniture  products.  The  system  of  public  school 
education  has  helped  to  maintain  a  demand  which, 
calls  for  desks,  tables,  chairs  and  some  other  prod¬ 
ucts.  Household  requirements  are  to  a  very  large 
degree  similar,  and  hence  it  is  that  furniture  man¬ 


ufacturers  feel  safe  in  establishing  large  furniture 
manufacturing  plants. 

American  Styles. — The  American  public  have 
escaped  that  tendency  to  monstrosity  in  furniture 
which  has  manifested  itself  in  some  other  coun¬ 
tries.  It  has  also  escaped  very  largely  the  fever 
of  imitation  of  Oriental  or  mediasval  furniture, 
which  bears  no  proper  relationship  to  the  tastes 
and  wants  of  our  people.  Genuine  taste  now  very 
generally  prevails  in  the  selection  of  furniture  in 
most  homes,  and  gaudiness  and  extravagance  or 
inharmonies  in  design  are  generally  avoided. 

Material  Used. — While  much  furniture  is  pro¬ 
duced  at  remarkably  low  cost,  it  is  well  made  and 
endurable.  The  lumber  employed  is  properly  sea¬ 
soned  and  when  it  enters  the  finishing  depart¬ 
ment  it  is  subjected  to  skillful  hands  who  impart 
a  degree  of  finish  which  in  the  earlier  history  of 
the  industry  was  reserved  for  the  higher  grades. 
The  use  of  mahogany  has  increased  because  of  the 
increased  cost  of  cheaper  woods.  Cuba,  Yucatan 
and  Mexico  are  now  freely  called  upon  for  sup¬ 
plies,  as  well  as  other  countries.  Walnut  was  for 
a  long  time  much  prized  because  of  its  fine  grain, 
and  susceptibility  to  polish.  Quartered  oak  be¬ 
came  very  widely  used  in  the  production  of  what 
was,  for  a  while,  known  as  antique  furniture,  but 
it  is  now  used  for  a  great  variety  of  ordinary  uses. 

Imitation  Furniture. — A  stimulus  was  imparted 
for  a  while  by  imitation.  Expert  manufactur¬ 
ers  devised  methods  for  making  cheap  woods  ap¬ 
pear  as  rare  woods.  This  was  made  possible  by 
the  great  advance  in  the  art  of  varnishing  and 
staining.  Cabinet  makers  now  find  they  have  to 
depend  less  on  fine  woods,  but  the  wealthier  pa¬ 
trons  of  the  furniture  manufacturers’  art  discour¬ 
age  imitation  of  the  real  wood.  The  transforma¬ 
tion  effected  in  cheap  lumber,  such  as  pine,  chest¬ 
nut,  poplar,  etc.,  in  the  furniture  factory,  is  sur¬ 
prising  to  those  unfamiliar  with  the  extent  to 
which  the  art  of  imitation  has  been  developed. 

Decent  Trade  Tendencies. — The  trade  has  to  a 
considerable  extent  centered  in  certain  localities, 
where  immense  establishments  have  been  built 
up,  wherein  every  mechanical  device  is  found  to 
increase  and  cheapen  output,  but  no  locality  pos¬ 
sesses  exclusive  advantages.  Nearness  to  suitable 
lumber  is  the  essential  point,  and  next  to  this, 
facilities  for  reaching  the  great  distributing  cen¬ 
ters.  One  of  the  features  developed  in  furniture 
making  Is  the  folding  or  “combination”  feature, 
by  which  the  article  can  be  placed  in  more  com¬ 
pact  space  when  not  in  use.  Many  articles  are 
thus  imitated,  including  beds,  bookcases  and  writ- 
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ing  desks.  The  industry  is  being  developed  by 
the  steady  improvement  in  machinery  and  in 
quality,  while  the  cost  of  attractive  and  service¬ 
able  furniture  is  being  brought  within  the  reach 
of  an  increasing  number  of  buyers. 

Colonial  Furniture. — The  colonial  furniture  so 
much  prized  to-day  belongs  to  what  is  known  as 
the  late  colonial  period,  in  contradistinction  to 
the  early  colonial,  which  was  a  composite  assort¬ 
ment  of  quaint  furniture,  usually  of  Dutch  ori¬ 
gin,  and  Chinese  and  East  Indian  decoration. 

Design  of  Furniture. — Beauty  of  design  is  es¬ 
sential  in  furniture  making.  The  main  point  is  to 
secure  proper  proportion  in  the  dimensions  of  the 
different  parts  of  a  piece  of  furniture.  Some  fur¬ 
niture,  if  subjected  to  strains,  falls  to  pieces;  and 
frequently  too  much  of  the  strength  of  construc¬ 
tion  is  sacrificed  to  lightness  and  style.  The  drift 
of  fashion  is  latterly  toward  old-fashioned  massive 
construction. 

Finish. — The  first  essential  of  good  finish  is  a 
good  surface.  The  time  to  begin  is  as  soon  as  the 
stock  leaves  the  stock  cutter.  Unless  the  stock  is 
faced  straight  and  true,  the  planer  work  will  be 
poor;  if  the  piece  is  crooked,  warped  or  twisted 
when  it  is  planed,  it  will  remain  so  after  it  is 
planed. 

Sander  Work. — The  quality  of  sanding  deter¬ 
mines  the  quality  of  the  planing.  If  the  material 
comes  from  the  planer  gouged,  rough  or  crooked, 
it  is  next  to  impossible  to  get  a  perfectly  sanded 
surface,  for  the  gouges  and  marks  of  the  planer 
will  be  copied  by  the  sander,  sometimes  leaving  a 
mark  for  every  revolution  of  the  cylinder.  In 
high-priced  goods  the  surfaces  are  generally  hand- 
sanded,  which  is  followed  in  some  factories  by  a 
buffing  or  polishing  machine. 

Pressed  Wood  Pulp. — The  invention  of  pressed 
wood  pulp  has  materially  reduced  hand-carving, 
but  there  is  a  reaction  to  hand-work,  due  in  a 
measure  to  the  introduction  of  Chinese  wood 
carving,  particularly  as  shown  in  the  remarkable 
teakwood  sideboards  and  tiles  of  Chinese  handi¬ 
craft. 

It  is  becoming  the  fashion  once  more  to  own  a 
hand-carved  set  of  furniture  which  will  last  for  a 
lifetime,  rather  than  several  factory  sets  made  to 
suit  the  different  prevailing  styles.  The  advan¬ 
tage  of  hand-carved  furniture  is  appreciated  by 
the  wealthy,  who  wish  no  duplicate  of  their  arti¬ 
cles.  A  workman  who  can  make  enduring  the 
chair,  table,  sideboard  or  bookcase  by  giving  it  an 
artistic  effect  of  his  own,  is  a  benefactor  to  his 


trade.  He  has  established  a  permanent  influence 
in  a  home  which  will  be  felt  by  after  generations. 

Arts  and  Crafts  Furniture. — All  kinds  of  furni¬ 
ture  are  now  offered  under  the  name  of  Arts  and 
Craft,  from  freakish  exaggerations  to  those  pos¬ 
sessing  dignity  and  lasting  worth.  Before  select¬ 
ing  one  should  be  able  to  distinguish  the  .  good 
from  the  bad.  For  instance,  a  bed  with  heavy 
square  posts,  like  the  supporting  timbers  of  a 
bridge,  beneath  a  canopy  top  frame  solid  enough 
for  a  house,  suggests  a  mausoleum  rather  than 
a  bed.  While  for  a  man’s  room  of  severe  design 
the  weathered-oak  furniture  and  finish  may  be 
good,  the  heavy  and  clumsy  in  design  is  certainly 
out  of  keeping  in  a  bedroom. 

The  Arts  and  Crafts  pieces  are  most  suitable 
for  halls,  libraries  and  dens,  especially  when  com¬ 
bined  with  rich  tones  of  Spanish  leather.  Its  rich 
color  is  lasting  and  giver  opportunities  for  con¬ 
trast. 

Dainty  Guest  Sets. — The  guest-chamber  writ¬ 
ing  desk  sets  now  manufactured  are  exceedingly 
dainty.  These  are  covered  in  linen  taffeta,  of 
light  flowered  design.  Other  styles  of  desks  are 
of  pale  gray  with  a  design  of  wreaths  of  pink  roses 
tied  with  lovers’  knots  of  blue  ribbon. 

Fine  Linings.  —  Besides  the  writing-desk  sets, 
glove  and  veil  boxes,  lined  with  satin  to  harmon¬ 
ize  with  the  linen  taffeta  covering,  and  a  shirt¬ 
waist  box  are  added  to  this  attractive  guest  cham¬ 
ber  outfit.  Then,  if  a  seat  is  upholstered  to 
match,  and  the  overhangings  at  the  windows  and 
doors  are  of  the  same,  the  result  is  all  a  house¬ 
wife’s  heart  could  desire. 


Comparative  Summary  of  the  Furn'ture,  Cabinet-Making  and 
Upholstery  Industry. 


1880 

1890 

1909 

Number  ot  establishments. .. 
Capital  invested. . . 

6,088 

$47,831,529 

62,662 

$25,048,414 

$85,004,618 

6,973 

$93,642,147 

83,687 

$40,816,566 

$135,627,832 

7,972 

$117,982,091 

100,018 

$42,638,810 

$153,168,309 

W age-earners . . 

Wages  paid  .  . . 

Value  of  products . . 

Furs  and  Fur  Manufacture. 

Supremacy  of  the  United  States. — The  United 

States  leads  all  the  countries  of  the  world  in  the 
marketing  of  furs,  shipments  amounting  to  nearly 
one-half  of  the  world’s  production.  Three-fourths 
of  our  enormous  supplies  are  derived  from  ani¬ 
mals  that  live  in  the  water.  The  most  important 
fur-bearing  animal  is  the  muskrat,  our  contribu¬ 
tion  amounting  to  over  4,000,000  skins,  largely 
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utilized  to  produce  imitations  of  more  valuable 
iurs. 

American  Supplies. — The  supply  of  aquatic  furs 
in  1902,  which  represents  a  fair  average  in  com¬ 
parison  with  the  world’s  supply,  was  80  per  cent, 
of  muskrat,  70  per  cent,  of  mink,  35  per  cent,  of 
otter,  30  per  cent,  of  fur  seal  and  12  per  cent,  of 
beaver.  Canada  averaged  about  one-half  these 
percentages.  The  muskrat  furnishes  about  one- 
half  of  all  the  skins  marketed. 

Furs  Long  Ago. — During  the  Middle  Ages  and 
up  to  as  late  as  1600,  Kussia  was  the  chief  source 
of  the  world’s  supply.  The  opening  up  of  North 
America  transferred  the  world’s  chief  source  to 
this  side  of  the  Atlantic,  and  New  York  City, 
under  the  commercial  genius  of  John  Jacob 
Astor,  early  became  the  center  of  collection  and 
distribution,  as  well  as  dressing,  dyeing  and  fin¬ 
ishing  of  furs. 

More  Valuable  Furs. — Among  the  more  valua¬ 
ble  animals  for  fur  purposes  may  be  mentioned 
the  muskrat  and  the  nutria  or  “coypri,”  a  small 
beaver-like  animal  found  chiefly  in  South  Amer¬ 
ica,  where  2,000,000  are  secured  annually.  The 
most  valuable  aquatic  fur  is  that  of  the  sea  otter, 
but  it  is  exceedingly  scarce.  Previous  to  1890  the 
fur  seal  was  in  larger  supply,  but  to-day  mink  pre¬ 
dominates. 

The  Hunters  and  Trappers. — The  world  owes  its 
supplies  of  furs  to  bands  of  indefatigable  hunters 
and  trappers,  who  spend  their  outwardly  dreary 
lives  in  remote  regions,  where,  with  a  sort  of 
sportsmanlike  enthusiasm,  they  secure  fur-yield¬ 
ing  animals  through  skillful  efforts.  The  skins 
are  far  from  attractive  when  first  presented  to 
fhe  merchant,  and  only  faintly  suggest  the  wide 
difference  between  the  original  and  the  prospec¬ 
tive  users. 

Muskrat  and  Mink.— The  supply  of  muskrat 
skins  in  1902,  which  shows  a  fair  average,  reached 
4,000,000.  During  the  last  century  it  is  estimated 
that  the  United  States  and  Canada  furnished 
250,000,000  skins,  which,  if  spread  out,  would 
cover  nearly  seven  square  miles.  The  fur  is  dense 
and  soft,  somewhat  like  the  beaver,  but  shorter 
and  less  fine,  and  partly  concealed  by  brown  over- 
hair  on  the  back  and  sides.  Climatic  conditions 
in  the  Chesapeake  and  Delaware  bays  on  the 
Atlantic  coast  impart  a  dark  color  to  the  fur,  to 
which  the  name  “black  muskrat”  is  applied,  and 
-which  is  highly  valuable,  while  in  Alaska  the  fur 
is  of  a  light  silver  color. 

Methods  of  Manufacture.— The  skins  are  first 
made  soft  and  pliable;  with  the  fur  seal  the  over¬ 
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hair  is  removed  to  show  the  beautiful  undercoat. 
The  pelts  are  then  soaked  in  water,  scraped  with 
a  dull  knife  or  piece  of  hard  wood  to  break  up 
the  texture  of  the  skin,  and  made  pliable;  if  to» 
thick,  it  is  shaved  thin. 

The  Tubbing  Process. — The  skins,  after  being 
placed  in  proper  receptacles,  are  trodden  by  the 
bare  feet  of  workman  or  by  machinery,  next 
placed  in  a  revolving  drum  with  sawdust,  to  re¬ 
move  grease,  then  beaten  to  remove  the  sawdust, 
and  combed  with  a  steel  comb. 

Dyeing  of  Furs. — Fashion  steps  in  with  its  im¬ 
perious  demands,  and  various  shades  are  produced, 
one  of  which  is  the  lustrous  blackish  brown  in 
the  sealskin,  unknown  to  nature.  Beaver  and 
otter  are  silvered  by  a  solution  of  sulphuric  acid; 
a  golden  tint  is  produced  by  peroxide  of  hydrogen. 
Dyed  furs  are  usually  deteriorated  by  the  process, 
but  expert  chemists  are  gradually  overcoming  this 
defect. 

Mink  Furs. — Few  furs  surpass  the  mink  in  rich¬ 
ness  of  coloring,  quality  and  durability.  Thirty 
years  ago  mink  enjoyed  the  stamp  of  fashion’s 
approval,  but  declining  supply  forced  the  accept¬ 
ance  of  other  skins.  Mink  sells  to-day  at  one- 
sixth  the  price  of  forty  years  ago.  Efforts  to  rear 
the  animals  in  captivity  failed. 

Old-Time  Use  of  Aquatic  Furs. — During  the 
seventeenth  and  eighteenth  centuries  aquatic  furs 
were  largely  used  in  Europe  to  manufacture 
“beaver”  hats.  Beaver  fur  is  still  utilized  to  make 
very  soft  and  light  hats,  which  wholesale  at  up¬ 
ward  of  $100  per  dozen* 


Comparative  Statement  Showing  the  Condition  of  the  Industry  in  the 
United  States. 


Years. 

No.  of 
Establish¬ 
ments. 

Wage- 

earners. 

Wages  Paid. 

Value  of 
Products. 

1900  . 

994 

8,588 

$4,273,192 

$27,735,264 

1890  . 

484 

6,947 

3,477,148 

20,526,988 

Gas  Engine,  The.  Illuminants  and  Apparatus. 

Development.  —  During  the  summer  of  1903 
there  was  completed  in  the  city  of  Cleveland, 
Ohio,  two  gas  engines  of  4,000  horse-power. 
When  the  Westinghouse  Company  announced  its 
purpose,  a  few  years  ago,  to  construct  a  gas  en¬ 
gine  of  1,500  horse-power,  it  was  regarded  by 
many  as  impossible  of  execution.  Large  unit  gas 
engines  have  been  developed  in  the  United  States, 
where  they  are  used  for  a  variety  of  purposes,  in- 
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eluding  the  pumping  of  natural  gas  by  the  Stand¬ 
ard  Oil  Company  and  other  oil  companies. 

Uses  of  Gas  Engines. — The  function  of  the  gas 
engine  is  to  convert  into  power  the  impulse  of  an 
explosion  of  a  mixture  of  fuel  gas  and  air.  With 
the  poorer  gases  it  is  necessary  to  compress  them 
first  before  satisfactory  ignition  and  combustion 
can  be  effected.  The  action,  therefore,  of  the  gas 
engine  is  the  drawing  or  forcing  into  the  engine 
cylinder  of  a  mixture  of  gas  and  air,  and,  after 
the  completion  of  the  stroke,  the  expulsion  of  the 
gases  of  combustion.  As  a  result  of  the  explosion 
there  is  a  marked  rise  in  the  temperature,  which 
might  prove  dangerous  to  the  life  of  the  engine. 
Elaborate  cooling  is  therefore  necessary,  and  the 
parts  must  be  so  designed  that  they  will  not  suffer 
from  temporary  exposure  to  hot  gases. 

Kinds  of  Engines. — The  most  interesting  of  the 
European  gas  engines  to  American  iron-makers, 
where  blast-furnace  gases  are  used,  is  the  Koert- 
ing,  in  which  the  mixture  of  gas  and  air  is  sup¬ 
plied  by  two  auxiliary  pumps  driven  by  a  crank 
from  the  main  shaft,  and  operated  by  one  rod. 
The  preference  in  Europe  is  given  to  the  open 
double-acting  cycle  engine  for  from  300  to  400 
horse-power.  For  larger  machines  the  double- 
acting  four-cylinder  engine  and  two-cycle  engines 
are  preferred.  For  very  large  horse-powers,  up  to 
and  over  1,000  horse-power,  two-cycle  engines  are 
recommended. 

Small  Engines. — It  is  with  the  smaller  gas  en¬ 
gines,  from  one  horse-power  up  to  fifty  and  more, 
that  the  greatest  interest  is  felt.  These  small  and 
easily  operated  and  absolutely  safe  engines  exer¬ 
cise  a  remarkable  influence  in  manufacturing. 
They  are  built  in  enormous  numbers  by  many 
firms,  and  are  adapted  to  a  vast  variety  of  uses. 
The  cost  of  operation  is  low,  and  they  can  be 
utilized  in  a  multitude  of  cases  where  steam-power 
is  scarcely  available. 

Place  of  Gas  Engines. — The  building  of  gas  en¬ 
gines  has  developed  a  special  class  of  mechanics, 
who  possess  skill  in  building  engines  made  to  he 
run  without  skilled  labor.  While  the  fundamen¬ 
tal  principle  in  all  engines  is  the  same,  there  is 
a  great  variety  of  mechanical  adaptations  which 
confer  on  them  special  value  for  specific  purposes. 
Their  use  is  rapidly  extending,  and  they  are  to-day 
performing  no  inconsiderable  percentage  of  the 
shop-work  of  the  country.  Their  cleanliness,  avail¬ 
ability,  safety  and  economy  are  steadily  broaden¬ 
ing  their  field  of  use,  and  it  is  safe  to  say  that  the 
field  of  the  gas  engine  may  extend  even  faster 
than  that  of  its  big  brother,  the  steam  engine. 


Engine  Types. — The  large  increase  in  the  use 
of  internal-combustion  engines  during  the  past: 
few  years  is  due  to  a  number  of  influences  and  con¬ 
ditions.  These  engines  are  capable  of  quite  a1, 
multiplication  of  types.  Remarkable  improve¬ 
ments  in  construction  have  been  made,  and  the 
efficiency  has  been  increased  to  a  wonderful  de¬ 
gree.  The  application  of  the  principle  of  the  gas: 
engine  to  units  of  great  size  is  a  mere  matter  of 
mechanical  construction.  The  gas  engine  using 
ordinary  illuminating  gas,  igniting  either  by  a  hot- 
tube  or  an  exposed  flame,  which  constituted  its 
features  ten  years  ago,  has  been  transformed  in. 
a  more  marked  degree  than  in  any  other  heat 
engine.  Gas  engines,  as  they  are  known,  are  novr 
constructed  for  operation  with  illuminating,  nat¬ 
ural  or  producer  gas,  or  with  gasoline,  kerosene  or 
alcohol.  The  electric  spark  has  largely  taken  the- 
place  of  the  hot  tube  or  exposed  flame  for  ignition 
of  the  explosive  gaseous  mixture  in  the  cylinder. 

Largest  Engines. — In  1893  the  largest  gas  en¬ 
gine  exhibited  at  the  World’s  Columbian  Exhi¬ 
bition  at  Chicago  was  a  35  horse-power,  while  at. 
Paris  in  1900  a  1,000  horse-power  engine  was 
shown,  actuated  with  ordinary  illuminating  gas. 
Since  then,  1,500  horse-power  engines  have  been 
erected,  and  the  latest  pending  increase  of  ca¬ 
pacity  contemplates,  it  is  said,  the  exertion  of  en¬ 
ergy  equal  to  4,000  horse-power. 

Small  Shop  Engines. — There  has  been  an  ex¬ 
traordinary  stimulus  imparted  to  the  construction 
of  engines  of  from  3  to  40  horse-power,  which  are 
wonderfully  compact  in  construction  and  econom¬ 
ical  in  operation.  The  operations  of  small  shops 
are  conducted  satisfactorily  by  these  engines,  and 
small  boats  and  yachts  are  propelled.  A  Holland 
submarine  boat  is  propelled  by  a  190  horse-power 
engine,  and  in  yachts  steam  power  has  been  sup¬ 
planted  by  gas  power. 

Fuel  and  Water.  —  With  plants  of  250  horse¬ 
power  or  more,  under  every-day  working  condi¬ 
tions,  one  brake  horse-power  per  hour  is  produced 
from  1.25  to  1.50  pounds  of  bituminous  coal,  and 
the  consumption  of  water  does  not  exceed  2; 
pounds  per  brake  horse-power  per  hour. 

Power. — The  steam  from  a  good  boiler  plant: 
represents  about  70  per  cent,  of  the  heat  devel¬ 
oped  by  the  combustion  of  coal.  A  good  steam 
engine  is  able  to  deliver  about  14  per  cent,  of  the: 
heat  of  the  steam  as  power,  giving  a  total  effi¬ 
ciency  of  about  10  per  cent.  The  gas  from  a 
power  gas  plant,  on  the  other  hand,  contains  over 
80  per  cent,  of  the  heat  of  the  coal.  A  gas  engine 
delivers  25  per  cent,  of  this  power,  making  a  total 
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efficiency  of  20  per  cent.  The  most  notable  phase 
of  gas-engine  development  is  in  the  utilization  of 
waste  gases  from  blast  furnaces  for  the  operation 
of  large  engines  or  near-by  rolling  mills. 

Statistics.  —  In  1900  there  were  in  operation 
18,531  gas  or  internal-combustion  engines,  with 
an  aggregate  horse-power  of  164,662,  representing 
a  value  of  $5,579,398. 

Acetylene  Gas. — Acetylene  gas  is  a  combination 
of  2  parts  carbon  and  2  parts  hydrogen.  It  was 
discovered  in  1836  by  Edmund  Davy,  and  was  fol¬ 
lowed  in  1861  by  the  combination  of  carbon  with 
calcium.  Its  production  upon  a  commercial  scale 
was  due  to  the  adoption  of  the  electrical  furnace 
in  order  to  effect  chemical  reaction.  The  reaction 
is  a  very  simple  one.  Lime  and  carbon  mixed  are 
subjected  to  the  heat  of  an  electrical  arc,  the  car¬ 
bon  combines  with  the  calcium  of  the  lime  and 
forms  calcium  carbide.  Over  500  patents  have 
already  been  granted  for  acetylene  gas  apparatus. 

Commercially  Produced. — Acetylene  is  now  pro¬ 
duced  commercially  by  the  mutual  decomposition 
of  water  and  calcium  carbide,  the  latter  giving  off, 
when  brought  into  contact  with  water,  acetylene 
gas,  which  rises  in  bubbles.  In  the  reaction  the 
carbon  of  the  carbide  unites  with  a  portion  of  the 
hydrogen  of  the  water,  producing  acetylene  gas, 
known  chemically  as  C2H2,  while  the  calcium  of 
the  carbide  unites  with  the  oxygen  of  the  water 
and  the  remaining  portion  of  the  hydrogen,  and 
forms  calcium  hydrate,  or  slacked  lime. 

Wilson  Process. — In  the  Wilson  process,  in¬ 
vented  in  1893-95,  a  mixture  of  lime  and  carbon 
is  subjected  to  the  heat  of  an  electric  arc,  and  the 
carbon  combines  with  the  calcium  of  the  lime  to 
form  calcium  carbide.  This  very  simple  and  eco¬ 
nomic  method  has  greatly  stimulated  its  manu¬ 
facture.  This  useful  product  is  now  largely  manu¬ 
factured  at  Spray,  N.  C.;  Niagara  Falls,  Sault  Ste. 
Marie  and  one  or  two  other  localities. 

Variety  of  Methods.— In  the  different  apparatus 
there  is  a  variety  of  methods  applied  to  bring  the 
water  and  carbide  into  contact.  Some  of  the  de¬ 
vices  discharge  a  regulated  quantity  of  powdered 
calcium  carbide  into  the  water,  while  in  others  the 
water  is  discharged  upon  the  calcium  carbide. 

Carburetted  Air.  —  Carburetted  air  is  another 
form  of  illuminating  gas,  which  consists  simply  of 
air  forced  through  some  light  hydrocarbon,  such 
as  naphtha,  benzine  or  gasoline,  and  saturated 
with  the  vapors  of  these  volatile  substances,  be¬ 
comes  an  inflammable  mixture. 

Pintsch  Gas. — Pintsch  gas  is  made  from  oil,  and 


is  compressed  in  storage  cylinders  by  means  of 
pumps  for  portable  use,  under  a  pressure,  some¬ 
times,  as  high  as  150  pounds  to  the  inch.  At  the 
burners  this  pressure  is  reduced  by  pressure  regu¬ 
lators. 

Welsbach  Burner.— The  Welsbach  burner  has 
taken  a  high  place  among  illuminants.  It  utilizes 
the  Bunsen  burner  principle,  and  makes  a  very 
perfect  combustion  of  the  gas  with  the  greatest 
possible  heat  and  least  smoke.  This  burner  was 
brought  out  in  1885,  and  is  a  development  of  the 
Drummond  light,  invented  in  1826. 

In  the  Welsbach  burner  the  light  seen  does  not 
proceed  directly  from  the  combustion  of  the  gas, 
but  from  the  white-hot  mantle.  This  light  is  a 
pure  white  one,  and  does  not  distort  or  falsify 
colors.  The  coating  of  the  mantles  with  paraffine 
or  similar  material  toughens  them  and  prevents 
breaking  in  transportation  and  packing. 

Statistics  of  Illuminating  Gas. — The  number  of 
establishments  manufacturing  illuminating  and 
heating  gas  increased  from  742  in  1890  to  877  in 
1900,  invested  capital  from  $258,771,795  to  $567,- 
000,506,  number  of  wage-workers  from  12,996  to 
22,459,  wages  paid  from  $8,499,625  to  $12,546,- 
296,  and  value  of  gas  from  $56,987,290  to  $72,- 
716,693. 

Gas  and  Oil  Stoves. — The  number  of  establish¬ 
ments  making  gas  and  oil  stoves  increased  in  the 
same  decade  from  24  to  35,  capital  invested  from 
$1,199,528  to  $3,766,065,  wage-workers  from  923 
to  2,471,  wages  paid  from  $506,726  to  $1,138,442, 
and  value  of  stoves  from  $2,137,944  to  $4,579,700. 

Gas  and  Lamp  Fixtures. —  The  number  of  es¬ 
tablishments  engaged  in  the  manufacture  of  gas 
and  lamp  fixtures  increased  as  follows: 


1880 

1890 

1900 

Number  of  establishments.. . 
Capital  invested . 

35 

83,248,400 

3,069 

81  469,287 
84,329,656 

108 

87,218,964 

5,014 

82,879,813 

87,825,672 

223 

810,009,239 

7,642 

83,504,301 

812,577,806 

Wa^e- workers . 

Wages  produced . 

Value  of  products . . 

Comparative  Summary  of  Gas  Machines  and  Meters. 


1880 

1890 

1900 

Number  of  establishments. . 
Capital  inVftst,ed  .  , , ,  . 

34 

81,147,000 

853 

8397,108 

81,334,991 

38 

81,603,426 

998 

8625,902 

81,838,644 

114' 

84,605,624 

2,167 

81,185,959 

84,392,730 

Wao-e-eamers . 

Wages  paid . 

Value  of  production . 
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Gas  Machine  and  Meter  Industry. 

Statistics. — The  very  general  use  of  gas  has  in- 
•reased  the  number  of  establishments  engaged  in 
the  manufacture  of  meters  and  gas  machines  from 
34  in  1880  to  114  in  1900,  in  which  were  em¬ 
ployed  in  those  years  853  and  2,167  wage-workers 
respectively.  The  capital  invested  increased  from 
$1,147,000  to  $4,605,624  between  those  dates,  and 
the  value  of  products  expanded  from  $1,334,991 
to  $4,392,730  in  1900. 

Gas-Meter  Device. — The  gas  meter  is  a  simple 
device,  operated  by  gas  pressure,  admitting  a  given 
quantity  of  gas,  the  consumption  of  which  per¬ 
mits  refilling.  The  pressure  of  gas  is  controlled 
both  at  the  central  office  and  at  the  point  of  con¬ 
sumption.  The  meter  is  a  most  convenient  device 
for  determining  the  amount  of  consumption  and 
as  a  mechanical  bookkeeper  is  presumably  with¬ 
out  error,  though  householders  frequently  attack 
its  reliability  and  truthfulness. 

Ingenuity.  —  Gas  machines  are  increasing  in 
number  and  capacity,  and  represent,  in  their 
more  recent  forms  of  construction,  a  high  degree 
of  mechanical  ingenuity  which  makes  them  adapt¬ 
able  to  an  increasing  number  of  valuable  indus¬ 
trial,  household  and  manufactory  uses. 

The  Slot  System. — One  of  the  latest  develop¬ 
ments  in  the  gas  world  has  been  the  introduction 
of  “prepayment”  or  “eoin-in-the-slot”  gas  meters. 
They  have  met  with  great  favor  in  England,  and 
many  thousands  are  in  use  in  the  United  States. 

These  meters  open  many  avenues  for  the  sale 
of  gas,  and  secure  much  additional  business  for 
gas  companies.  The  advantages  are  many  and 
well  known.  Complaining  consumers  are  satisfied 
when  the  gas  is  paid  for  in  small  sums  at  a  time, 
and  when  they  are  not  required  to  go  to  the  gas 
office  every  month  to  settle  bills;  consequently, 
more  gas  is  consumed.  There  are  many  houses 
along  the  lines  of  mains  in  every  city,  where  gas 
is  not  used  or  where  services  are  idle.  The  occu¬ 
pants  will  not  or  cannot  make  a  deposit,  and  with¬ 
out  which  it  is  not  safe  to  supply  gas.  This  busi¬ 
ness  may  be  secured  with  the  prepayment  meter. 

The  inlet  and  outlet  openings  are  located  as  on 
ordinary  meters,  and  regular  meter  repairs  can  be 
made  when  required  without  affecting  the  pre¬ 
payment  attachment.  The  money-box,  made  of 
cast  iron,  cannot  be  picked,  and  it  is,  as  well  as  all 
other  parts,  strong  and  durable.  A  special  dial 
shows  the  amount  of  unconsumed  gas  paid  for, 
and  before  the  supply  is  cut  off  the  lights  are 
lowered  as  a  warning.  The  meters,  which  are 
made  in  3,  5,  10  and  20-light  sizes,  are  furnished 


for  25-cent  pieces  and  set  for  any  price  of  gas. 
Adjustments  can  be  easily  made  to  suit  altered 
rates. 

Consumption  of  Gas. — The  consumption  of  gas 
for  illuminating  and  heating  purposes  increased, 
as  measured  by  value,  during  the  past  decade  from 
$56,987,290  in  1890  to  $72,716,693  in  1900,  all  of 
which  was  measured  by  meters  with  exactness. 
Considering  that  the  raw  material  cost  only  $20,- 
605,356,  the  margins  afforded  were  quite  liberal. 
But  the  capitalization  of  gas  companies  is  high, 
being  placed  at  $567,000,506,  on  which,  as  a  rule, 
good  dividends  are  paid.  The  officials  of  gas  com¬ 
panies  are  well  paid  for  their  services,  the  total 
amount  for  1900  being  $5,273,500,  which  is  con¬ 
siderably  in  excess  of  the  usual  rate  of  compensa¬ 
tion  to  officers  of  industrial  companies. 


Gas  Manufacturing:. 

History. — The  gas  industry  dates  from  1806, 
when  David  Melville,  of  Newport,  R.  I.,  lighted 
his  premises  by  means  of  coal  gas  which  he  manu¬ 
factured.  This  took  place  nine  years  after  the 
first  gas-making  experiments  in  England.  In  1813 
gas  was  made  for  a  cotton  mill  at  Watertown, 
Mass.,  and  was  used  in  Providence,  R.  I.,  in  1817. 
In  1816  a  company  was  chartered  to  manufacture 
gas  in  Baltimore,  Md.,  and  in  1822  another  plant 
was  established  in  Boston,  Mass.  New  York  City 
adopted  gas  lighting  in  1823;  New  Orleans,  in 
1835.  As  an  illuminant,  gas  has  a  number  of 
competitors,  among  them  kerosene  and  improved 
oil  lamps. 

The  Lowe  Process. — The  introduction  of  water 
gas  by  Lowe  introduced  a  new  era  in  the  industry. 
Water  gas  is  manufactured  by  a  process  in  which 
hydrogen  and  the  oxides  of  carbon,  produced  by 
the  action  of  steam  upon  carbon  at  a  higher  tem¬ 
perature,  are  mixed  and  then  combined  with 
richly  carburetted  gases,  usually  from  petroleum, 
thus  producing  the  power  of  illumination.  The 
first  plant  using  the  Lowe  process  was  erected  at 
Phoenixville,  Pa.,  in  1873.  Subsequently  the 
water-gas  process  was  very  largely  adopted  in 
cities  and  towns  throughout  the  United  States. 

Influence  on  Gas-Engine  Industry. — A  new  op¬ 
ponent  to  gas  appeared  later  on  in  the  form  of 
electricity,  which  resulted  in  the  introduction  of 
stoves  for  cooking  and  heating  purposes.  The 
economic  manufacture  of  gas  built  up  the  gas- 
engine  industry  and  added  a  very  important  de¬ 
partment  to  the  production  of  the  engine  industry. 
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Welsbach’s  Method.— By  far  the  most  potent 
factor  in  enabling  gas  to  compete  with  electric 
light  was  the  invention  of  Welsbach,  which,  with 
the  incandescent  mantle,  is  now  in  general  use. 

Oil,  crude  and  refined,  is  the  largest  single  item 
of  material  used  in  the  manufacture  of  gas. 


Comparative  Summary  of  the  Gas  Industry. 


1890 

1900 

742 

877 

$258,771,795 

12,996 

$567,000,506 

22,459 

$8,492,797 

$12,436,296 

$56,987,290 

$72,716,693 

Gas  Stoves  and  Lamps, 

Utility  and  Economy. — Quite  an  important  in¬ 
dustry  has  developed  during  the  past  two  decades 
in  the  manufacture  of  gas  stoves,  as  well  as  of 
lamps  in  which  gas  is  used,  in  which  artistic 
features  are  made  to  blend  with  the  recognized 
utilitarian  features.  The  making  of  stoves  and 
lamps  for  gas  is  confined  mainly  to  the  large 
cities,  where  congested  conditions  render  gas 
stoves  especially,  an  important  adjunct  to  the 
home.  The  processes  of  gas  stove  manufacture 
are  simple,  and  the  production  has  grown  to  large 
proportions  because  of  their  portability,  con¬ 
venience  and  economy.  The  gas  stove,  in  stimu¬ 
lating  the  demand  for  gas,  has  aided  in  no  small 
degree  in  extending  the  capacity  of  gas  plants,  no 
inconsiderable  percentage  of  the  supply  being 
used  in  these  stoves.  They  dispense  with  the 
cumbrous  appliances  for  the  generation  of  heat 
through  coal  and  eliminate  many  of  the  unde¬ 
sirable  features  incident  to  that  system  of  supply¬ 
ing  heat.  They  also  contribute  indirectly  to  that 
tendency  in  these  times  of  multiplying  separate 
domiciles  under  one  roof  and  enable  families  to 
conduct  minor  housekeeping  with  moderate  satis¬ 
faction  and  much  convenience. 

The  Gas  Lamp. — The  gas  lamp  industry  of  late 
years  has  taken  on  large  proportions  because  of 
the  evident  advantages  of  cleanliness,  freedom 
from  odors  and  an  always  ready  light  which  can 
be  used  whenever  desired,  without  the  dangers 
incident  to  the  handling  of  oil.  A  total  of  13,458 
patents  have  been  granted  for  oil  and  gas  burners 
and  their  accessories. 

Railroad  Lamps. — One  of  the  larger  sources  of 
demand  for  lamps  is  the  railroad  system,  where 
practical  utility  is  the  supreme  consideration. 
Railroad  signal  lamps  are  made  to  conform  to 


numerous  exigencies  in  which  has  to  be  consid¬ 
ered  ventilation,  size  of  the  focusing  lens,  the 
burner,  material  used  in  construction,  accessibility 
of  parts  and  their  interchangeability.  The  proper 
focusing  is  the  most  difficult  part  of  the  work. 
To  get  the  best  results  with  a  given  flame,  the 
brightest  part  of  the  flame  must  come  within  the 
focus  of  the  lens.  To  obtain  the  most  economical 
results,  the  brightness  of  the  flame  in  the  focus 
must  be  increased,  and  that  part  outside  of  the 
focus  reduced  as  much  as  possible.  Recent  pho¬ 
tometric  tests  of  the  light  from  various  burners, 
when  placed  behind  a  5f-inch  lens,  were  as  fol¬ 
lows,  the  flat  side  of  the  flame  being  presented  to 
the  lens: 

Tests.  —  Callender  burner,  1.8  candle-power 
flame,  23  candle-power  light;  A.  &  W.  or  Dressel 
burner,  2.2  candle-power  flame,  48  candle-power 
light;  Zenith  burner,  5.1  candle-power  flame,  88 
candle-power  light. 

Efficiency. — The  small,  round  flame  of  the  long¬ 
time  burner,  giving  a  light  of  ^  candle-power  and 
consuming  one-fifth  the  oil  of  the  flat-flame  burn¬ 
ers,  gives  a  light  equal  to  63  candles  when  put 
behind  the  lens.  An  electric  light  of  1  candle- 
power,  but  with  small  filament,  all  of  which  is  in 
the  focus  of  the  lens,  will  give  a  light  equal  to  100 
candles.  A  16  candle-power  electric  lamp,  with 
but  a  small  part  of  the  filament  in  the  focus  of 
the  lens,  will  give  a  light  of  only  40  candles. 

Arrangement  of  Flame. — If  the  flame  be  placed 
edgewise  to  the  lens,  a  part  £  inch  in  diameter  by 
•|  inch  long  will  be  within  the  focus,  and  more 
light  rays  will  be  bent  in  the  proper  direction  by 
the  lens,  the  light  from  one  part  passing  through 
the  other  part  of  the  flame  with  but  little  loss.  In 
proof  of  this,  tests  show  that  the  increased  effi¬ 
ciency  obtained  by  turning  the  flame  edgewise  to 
the  lens  is  about  50  per  cent.,  the  Dressel  burner 
then  giving  a  light  equal  to  103  candles,  and  the 
Zenith  burner  179  candles. 

But  two  style  burners  need  to  be  used  with  the 
lamps — the  flat  burner  and  the  lofig-time  burner. 
But  two  oil-pots  will  be  required,  the  long-time 
burner  being  shorter  than  the  flat  burner,  and 
having  to  be  raised  to  bring  the  flame  in  the  focus 
of  the  lens. 

Statistics. — In  1890  there  were  24  manufac¬ 
tories  of  gas  stoves  and  lamps  in  operation  in  the 
United  States,  and  in  1900,  35.  In  1890  there 
were  923  wage  earners  employed  in  the  business, 
to  whom  $506,720  were  paid;  in  1900,  2,471  wage 
earners,  to  whom  $1,138,420  were  paid.  The 
value  of  the  products  in  1890  was  $2,137,944,  and 
in  1900,  $4,579,700. 
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Glass  and  Glassmakers, 

Glass  in  Early  Times. — Glass  was  known  in 
Egypt,  and  was  represented  on  many  monuments  as 
early  as  1740  B.  G.  Specimens  of  glass  have  been 
found  in  the  ruins  of  Egyptian,  Assyrian,  Greek, 
Boman  and  Etruscan  cities.  The  ancients  used  it 
for  bottles,  and  all  down  through  the  Middle  Ages 
glass  was  in  more  or  less  common  use  for  a  variety 
of  purposes.  In  the  fourth  century  churches  had 
colored  glass  windows.  In  1557  it  began  to  be 
manufactured  in  England.  Pliny  speaks  of  glass 
found  at  the  base  of  Mount  Carmel,  in  Palestine, 
made  by  heating  sand  and  salt  together. 

Glass  is  a  chemical  and  mechanical  product. 
The  essential  basis  of  common  glass  is  silica  as  the 
acid  element,  soda  or  potash  as  the  alkaline  base, 
and  lime  and  the  oxide  of  lead  as  the  alkaline 
earths,  including  baryta  and  alumina.  There  is 
no  chemical  formula  for  glass. 

The  Start  of  the  Industry. — The  first  known 
effort  at  glass  making  in  this  country  was  in 
1608,  in  the  colony  of  Virginia,  by  a  party  of 
eight  Poles  and  Germans,  who  w'ere  brought  with 
the  original  colonists  to  make  pitch,  tar,  glass  and 
similar  products.  They  started  to  work  imme¬ 
diately,  and  sent  samples  of  their  skill  back  to 
England  on  the  returning  ship.  It  was  probably 
bottle  glass,  as  the  window  glass  used  by  the  colo¬ 
nists  was  imported.  In  1621  funds  were  supplied 
in  London  for  the  erection  of  a  glass  house  to 
make  beads  for  the  Indian  trade.  A  few  Italian 
workmen  were  added.  History  leaves  no  record 
of  the  progress  of  the  industry  until  1787,  when 
10,000  pounds  of  glass  were  exported  to  England. 
At  that  time  500  hands  were  employed. 

Early  Factories. — A  glass  house  was  erected  in 
Salem,  Mass.,  in  1639,  and  in  1787  a  larger  one  in 
Boston.  A  glass  factory  was  built  in  Hew  York  in 
1654,  and  another  a  few  years  later,  and  still  an¬ 
other  in  1786.  A  German  built  a  factory  in 
Salem,  H.  J.,  between  1760  and  1765,  and  ten 
years  later  the  workmen,  on  account  of  its  failure, 
moved  to  Glassboro,  H.  J.,  where  are  located  the 
Whitney  Works,  the  oldest  continuously  operated 
plant  in  the  country.  William  Penn  spoke,  in 
1683,  of  a  glass  factory  in  Pennsylvania.  In  1762 
Baron  Steigel  built  works  near  Lancaster;  ten 
years  later  another  was  built  in  Philadelphia.  The 
glass  industry  was  planted  in  Pittsburg  in  1797, 
and  by  1837  thirteen  factories  were  in  operation; 
in  1857  thirty-three,  and  in  1865  forty-five,  with 
an  annual  product  worth  $6,000,000.  Pittsburg 
has  since  become  the  great  glass  center  of  the 
United  States,  although  the  development  of  natu- 
98 


ral  gas  in  Ohio  and  Indiana  has  stimulated  great 
glass-manufacturing  enterprise  in  these  States. 

Varieties  of  Glass. — The  varieties  of  glass  now 
manufactured  in  the  United  States  may  be  enu¬ 
merated  as  follows:  Plate  glass  in  several  condi¬ 
tions— rough,  rolled,  ribbed  and  polished  plate; 
window  glass;  flint,  including  table  and  other 
glassware,  both  blown  and  pressed;  bottles  and 
vials,  green  glass,  water  glass,  incandescent  glass. 

The  working  of  glass  is  by  blowing,  casting  and 
pressing.  Varieties  of  glass  may  be  classified  as 
flat,  hollow,  pressed  and  colored.  Flat  includes 
crown,  sheet  and  plate;  hollow  glass  includes  flint, 
blown,  Bohemian,  Venetian,  bottle,  tube  and 
gauge  and  slag  glass;  pressed  includes  flint,  opti¬ 
cal,  rod  glass,  marbles  and  beads;  colored  includes 
opaque  and  enameled,  mosaics  and  hot-cast  por¬ 
celain,  though  this  definition  does  not  include  all 
varieties. 

Natural  Gas. — The  most  important  event  in  the 
glass  industry  was  the  introduction  of  natural  gas 
as  fuel,  the  first  works  using  it  being  located  at 
Creighton,  near  Pittsburg,  in  1883.  A  valuable 
export  trade  in  glass  soon  developed,  and  Pitts¬ 
burg  glass  in  a  few  years  became  known  through¬ 
out  the  world.  The  success  of  the  industry  was 
largely  due  to  the  abundant  supply  of  cheap  fuel. 
The  first  glass  works  west  of  the  mountains  were 
built  by  Albert  Gallatin  at  Hew  Geneva,  on  the 
Monongahela  river,  probably  in  1797. 

Window  Glass. — The  chief  product  of  the  in¬ 
dustry  is  window  glass,  the  use  of  which  has  ex* 
panded  with  rapid  strides.  This  glass  was  manu¬ 
factured  by  hand.  The  workmen  inserted  the  hol¬ 
low  tool  into  the  molten  glass,  and  by  rotation 
attached  a  certain  quantity  of  the  material  to  the 
end,  then  withdrew  it,  and  by  blowing  through 
this  pipe  gradually  produced  a  cylindrical  shape, 
which  on  cooling  was  cut  lengthwise  and  subse¬ 
quently  flattened,  after  which  it  was  cut  into  de¬ 
sired  sizes  for  packing.  Within  a  very  recent 
period  this  hand  method  or  “blowing”  method  has 
been  largely,  and  soon  will  probably  be  com¬ 
pletely  disused,  by  reason  of  the  introduction  of 
purely  mechanical  methods  of  production.  By 
these  methods  much  larger  quantities  can  be  pro¬ 
duced  and  at  much  less  cost.  Another  less  recent 
improvement  was  the  introduction  of  the  “tank” 
furnace  instead  of  the  “pot,”  which  resulted  in 
very  important  economies. 

Window  Glass  Production. — There  are  100  win¬ 
dow  glass  establishments,  with  165  furnaces,  with 
a  total  pot  capacity  of  2,429.  There  are  36  tank 
furnaces,  with  a  pot  capacity  of  1,327,  and  129 
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pot  furnaces  with  1,102  pots.  About  75  per  cent, 
of  the  total  capacity  is  controlled  at  Pittsburg,  the 
headquarters  of  the  American  Window  Glass 
Company.  Since  1900  over  600  pots  have  been 
built.  The  average  normal  consumption  of  win¬ 
dow  glass  in  the  United  States  is  estimated  at  5,- 
400,000  boxes  a  year,  some  of  which  comes  from 
Belgium.  Much  glass  is  produced  in  the  State 
of  Indiana,  where  there  is  an  abundant  supply  of 
natural  gas.  The  raw  material  of  glass  making 
consists  of  glass  sand,  soda  ash,  salt  cake,  nitrate 
of  soda,  limestone,  lime,  arsenic,  manganese,  lith¬ 
arge,  potash  and  pearlash,  grinding  sand  and  fire¬ 
clay. 

Cut  Glass. — The  manufacture  of  glass  for  sur¬ 
gical,  therapeutical  and  drug  purposes  has  become 
a  very  extensive  and  profitable  industry,  and  is 
conducted  on  a  large  scale  in  Philadelphia  and 
elsewhere.  The  “cut”  glass  industry  progresses 
at  slower  pace,  owing  to  the  excellence  of  pressed 
ware,  to  which  it  bears  a  superficial  resemblance. 
The  production  of  glass  is  now  conducted  in  many 
States,  wherever  glass  sand  and  fuel  are  economi¬ 
cally  available,  and  the  industry  has  been  much 
centralized  under  trusts  or  large  corporations. 

Economy  of  Production. — Calculations  which 
have  been  made  of  the  cost  of  production  by  this 
process,  compared  with  human  blowers  and  fin¬ 
ishers,  show  that  bottles  can  actually  be  made  at 
a  price  of  6  cents  per  gross,  as  against  $1.50  per 
gross  after  the  old  method.  It  will  produce  quart 
and  pint  sizes,  and  experts  in  glass  making  believe 
that  it  could  be  utilized  in  the  manufacture  of 
fruit  jars,  etc.,  with  a  few  changes. 

The  greatest  advance  made  in  the  American 
glass  industry  in  the  past  decade  has  been  in 
melting  furnace,  in  the  substitution  of  the  tank 
for  the  pot  furnace  and  the  open  pot  furnace  for 
window  glass,  bottles  and  jars,  and  which  vary  in 
length  according  to  the  number  of  pots,  usually 
from  6  to  10,  placed  in  two  rows.  In  the  regen¬ 
erative  gas-fired  furnace,  the  regenerators  are  so 
placed  that  in  the  event  of  a  pot  breaking  the 
molten  glass  cannot  reach  them  and  obstruct  the 
draft.  The  first  successful  gas-fired  glass-melt¬ 
ing  pot  furnace  was  developed  abroad  in  1861. 
The  application  of  gas  is  one  of  the  chief  improve¬ 
ments  in  modern  glass  making. 

Plate  Glass.  —  The  introduction  of  a  device 
known  as  the  continuous  lehr  for  the  annealing 
of  plate  glass  was  an  epoch  in  the  industry.  It 
displaced  the  slower  and  more  expensive  anneal¬ 
ing-kiln  system.  Previous  to  the  introduction  of 
the  lehr,  the  annealing  of  plate  glass  was  done  in 


a  tedious  manner.  Some  annealing  lehrs  average 
about  200  feet  in  length,  and  start  from  the  cast¬ 
ing-table  as  a  continuous  connected  series  of  five 
kilns;  the  whole  of  the  interior  of  the  lehr  in  a 
first-class  plate-glass  factory  is  brilliantly  lighted 
by  electricity,  and  the  heat  is  controllable  to  the 
utmost  nicety  by  the  use  of  pyrometers.  The  plate 
passes  from  station  to  station  through  decreasing 
temperatures  for  a  period  of  three  hours,  when  the 
annealing  process  is  complete  and  the  plate  is 
ready  for  the  grinding  process,  as  against  three 
days  by  the  old  system  of  annealing. 

The  American  Plate  Glass  Company  have  a  lehr 
which  is  working  satisfactorily  with  plates  of  from 
75  to  80  square  feet. 

Flate  Glass.  —  The  manufacture  of  plate  glass 
was  attempted  at  Cheshire,  Mass.,  in  1852,  and  a 
later  attempt,  in  1856,  was  made  at  Lennox, 
Mass.  In  1865  the  invention  of  a  polishing  plate 
firmly  established  the  industry.  The  first  pro¬ 
nounced  success  was  in  1869,  at  ISTew  Albany,  Ind., 
and  works  were  afterward  established  at  Taren- 
tum.  Pa.;  Louisville  and  Jeffersonville,  Ind.;  Crys¬ 
tal  City,  Mo.,  and  elsewhere. 

The  Marsh  Table. — The  Marsh  patent  table  is  a 
valuable  device  for  reducing  the  temperature  of 
the  glass  while  being  ground  and  polished,  by  the 
circulation  of  a  constant  flow  of  water  under  the 
table.  This  cooling  device  permits  the  operation 
of  the  grinders  or  polishers  to  be  conducted  at  a 
much  higher  rate  of  speed  than  without  it.  The 
transfer  table  is  movable,  thus  making  it  possible 
to  grind  and  polish  one  side  of  a  plate  without 
turning  it. 

Larger  Sizes  and  Better  Quality. — All  of  the 

improvements  made  in  the  manufacture  of  plate 
glass  during  the  past  twenty-five  years  have  been 
for  the  purpose  of  increasing  the  size  of  the  plates 
and  the  quality  of  the  glass.  The  liability  of 
breakage  during  the  finishing  process  has  resulted 
in  a  very  great  reduction  in  the  average  size  of 
finished  plates.  In  the  manufacture  of  plate  glass 
the  use  of  tank  melting-furnaces  in  connection 
with  fining-pot  furnaces  will  soon  appear  under 
the  stimulation  of  necessity  and  spur  of  invention, 
and  then  the  size  of  plates  cast  will  be  regulated 
at  will.  The  introduction  of  the  continuous  lehr 
has  largely  reduced  the  high  ratio  formerly  exist¬ 
ing  between  the  cost  of  construction  and  the  ca¬ 
pacity  of  plate-glass  factories. 

Cathedral  Glass. — The  quality  of  cathedral 
glass,  which  is  largely  manufactured  in  the  United 
States,  has  been  brought  to  such  perfection  that 
not  only  has  the  domestic  market  been  freely 
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supplied,  but  a  valuable  export  trade  has  been  de¬ 
veloped  in  Europe.  Europeans  acknowledge  the 
superiority  of  our  colors,  and  this  glass  is  in  de¬ 
mand  in  leading  foreign  art  centers. 

Wire  Glass. — Wire  glass  is  made  by  casting  two 
sheets  of  glass  with  a  wire  net  imbedded  between 
them,  and  it  is  found  to  be  a  perfect  fire  retarder. 
It  is  specially  adapted  for  partitions,  fire  shutters, 
skylights  and  glazing  in  all  places  subject  to  the 
stress  of  storm  or  fire. 

Skylight  Glass.  —  Skylight  glass  is  made  m 
plate-glass  establishments,  and  much  of  it  is 
shipped  to  Europe.  The  production  of  bent  glass 
for  store  fronts  and  show-cases  is  also  an  impor¬ 
tant  item.  Within  a  few  years  the  manufacture 
of  tile  glass  has  been  introduced  on  an  extensive 
scale.  It  is  used  as  a  sanitary  protection  for  walls, 
ceiling  and  floor  material. 

Opal  Glass.— Decorated  opal  or  porcelain  glass¬ 
ware,  made  into  small  piece  sets  in  an  endless  vari¬ 
ety  of  novelties  and  toilet  articles,  is  coming  into 
increasing  favor. 

Pressed  and  Blown  Glassware.  —  Pressed  and 
blown  lead  and  lime  glassware  manufactured  m 
the  United  States  is  characterized  by  purity  ot 
color,  excellence  of  design  and  finish  and  cheap¬ 
ness  of  cost.  It  is  based  upon  the  idea  of  pressing 
molten  glass  into  any  desired  shape.  In  1864  a 
method  was  discovered  for  making  lime  glass  to 
rival  in  purity  and  brilliancy  the  most  expensive 
lead  glassware  that  had  been  made.  It  was  made 
by  the  substitution  of  bicarbonate  of  soda  for  soda 
ash  and  a  better  proportion  of  the  materials  in  the 
vats.  The  ornamental  articles  which  are  manufac¬ 
tured  of  lime  glass  equal  in  beauty  the  finest  lead 

gl  An  epochal  event  in  the  glass  industry  was 
the  invention  of  the  pressed  glass  process  The 
first  article  was  a  tumbler  made  at  Sandwich, 
Mass.,  by  a  machine  invented  by  a  carpenter,  and 
first  exhibited  at  the  Philadelphia  Centennial 
Exhibition.  This  process  resulted  in  the  eco¬ 
nomical  production  of  an  amazing  variety  of  work, 
and  enabled  manufacturers  to  offer  for  common 
use  glassware  of  a  grace  of  form  and  beauty  ot 
design  which  formerly  only  the  wealthy  could 

01  The  pressed-ware  trade  has  been  strengthened 
by  increased  rapidity  of  production  by  the  use  ot 
the  improved  press  and  continuous  tank.  These 
improvements  have  increased  the  production  of 
common  tumblers  and  jelly  glasses,  cheap  unfin¬ 
ished  tableware  and  common  lamps.  By  the  tank 
process  very  much  larger  quantities  of  glass  are 
transformed  into  products  in  a  given  time. 


Tumblers.  —  Thin  blown  tumblers  have  been 
made  by  machinery  for  many  years,  also  lamp 
chimneys.  While  the  high-speed  machine  is  a  suc¬ 
cess  in  ordinary  ware,  both  pressed  and  blown,  the 
manufacture  of  high-grade  ware  still  requires  the 
sympathetic  touch  of  the  skilled  workman. 

Factory  Improvements. — Great  strides  have 
been  made  in  the  improvement  of  factory  equip¬ 
ment  for  handling  glassware.  Lehrs  are  operated 
by  electricity,  electric  conveyors  take  the  ware 
from  the  lehr  to  the  packer,  and  then  to  the  stock- 
room  or  car.  Finishing  operations  have  also  been 
greatly  improved.  The  manufacturer  of  pressed 
and  blown  shades,  globes,  electric  bulbs  and  glass¬ 
ware  for  gas  and  electric  lighting  rank  third  in 
this  branch  of  the  industry.  Although  the  in¬ 
creased  use  of  gas  and  electricity  has  curtailed  the 
use  of  the  oil  lamp,  there  is  a  growing  tendency 
toward  the  use  of  fancy  lamps  with  highly  deco¬ 
rated  or  ornamented  shades  and  globes,  which  is 
stimulating  this  branch  of  the  industry  to  produce 
work  of  high  artistic  merit. 

Latest  Bottle  Machine.— The  latest  automatic 
bottle-making  machine,  known  as  the  Owens  ma¬ 
chine,  is  mounted  upon  a  traveling  platform, 
which  allows  it  to  be  moved  at  the  will  of  the 
operator  by  means  of  an  electric  motor  with  which 
it  is  connected.  Adjacent  to  it  is  a  tank  furnace, 
as  well  as  an  annealing  oven.  Although  the  appa¬ 
ratus  appears  somewhat  complicated,  its  operation 
is  comparatively  simple.  Taking  the  molten  glass 
from  the  continuous  tank  which  serves  it,  it  gath¬ 
ers  its  glass,  forms  the  blank,  transfers  the  blank 
from  the  gathering  to  the  blow  mold,  then  blows 
the  bottle.  Each  machine  has  a  capacity  for  gath¬ 
ering  and  blowing  nine  pint  or  quart  bottles  every 
minute.  As  fast  as  blown,  the  bottles  are  deliv¬ 
ered  to  the  annealing  oven  by  means  of  an  auto¬ 
matic  conveyor,  adjusted  so  that  it  takes  away  the 
product  as  fast  as  manufactured.  As  is  well 
known,  the  majority  of  bottles  now  manufactured 
by  hand  require  extra  processes  in  order  to  finish 
them  at  the  lip  and  neck,  for  which  small  fur¬ 
naces,  heated  by  oil  or  gas,  are  used.  This  me¬ 
chanical  bottle-maker,  however,  finishes  the  ware 
so  completely  that  none  of  the  extra  labor  referred 
to  is  required,  as  the  blank  bottle  comes  from  the 
fathering  to  the  blow  mold  with  lip  and  ring 
already  finished.  As  it  can  be  worked  continu¬ 
ously,  a  single  machine  has  a  capacity  of  nearly 
13,000  bottles  every  twenty-four  hours. 

Tank  Capacity.— The  glass-melting  capacity  of 
continuous  tanks  is  about  one-half  the  total  glass¬ 
making  capacity  of  the  United  States.  In  1900 


1536 


OUR  MECHANICAL  WORKERS  AND  APPLIED  MECHANISM. 


4,300  pots  were  in  action.  Day  tanks  of  a  capacity 
equivalent  to  818  pots,  and  continuous  tanks  of  a 
capacity  equal  to  3,775  pots,  were  also  reported. 
The  window  tank  is  oblong — four  or  five  times  as 
long  as  the  width — with  a  capacity  varying  from 
18  to  60  pots.  A  modification  of  the  continuous 
tank  for  window  glass,  styled  a  blow-over  tank,  was 
introduced  in  1900,  which  possesses  several  advan¬ 
tages,  and  the  results  obtained  will  probably  lead 
to  its  general  introduction.  It  acts  as  a  fuel-saver, 
and  the  heat  is  more  constant  and  uniform  than 
with  a  blow  furnace. 

An  Immense  Window-Glass  Plant. — The  Amer¬ 
ican  Window  Glass  Company  added,  in  January, 
1904,  ten  additional  mechanical  blowers  to  their 
plant  at  Hartford  City,  Ind.  Each  machine  has 
an  output  equal  to  that  of  eight  blowers,  eight 
gatherers  and  eight  snappers.  The  sixteen  ma¬ 
chines  in  place  at  that  date  had  108  pots’  ca¬ 
pacity.  At  an  estimated  cost  of  $20,  six  of  these 
machines,  on  a  test,  made,  in  fourteen  hours,  1,444 
20-foot  rollers  and  100  pieces  which,  when  cut, 
made  over  200  boxes,  which  represents  the  labor 
of  three  workmen  for  a  month,  resulting  in  an 
estimated  reduction  in  labor  cost  on  this  amount 
of  work  of  about  $300. 

At  first  glance  this  remarkable  invention  might 
appear  to  be  able  to  undermine  the  value  of  the 
glassblower  and  to  threaten  remunerative  wages; 
but  no  such  ruinous  consequences  have  as-  yet 
overtaken  the  wage-workers  in  any  branch  of  in¬ 
dustry,  and  it  is  not  probable  that  the  glassblowers 
will  suffer  from  glass-blowing  machinery. 


Comparative  View  of  the  Glass-mating  Industry  in  the  Un  ited  Sates. 
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' 

1890 

1900 

Number  of  establishments . . 
Capital  invested . 

211 

$19,844,699 
24,177 
$9, 144,100 
$21,154,571 

294 

$40,966,850 

44.892 

$20,855,961 

$41,051,004 

S55 

$61,428,903 

$27,084,710 

$56,539,712 

WagMKkiaB  . . 

Wages  paid . 

Value  of  product. . . . 

Glass  Staining:  and  Ornamenting:. 

Staining. — The  painting,  staining  and  ornamen¬ 
tation  of  glass  has  for  centuries  engaged  the  at¬ 
tention  and  study  of  artisans.  The  magnitude  of 
the  industry  in  the  United  States  is  represented 
by  a  value  of  products  exceeding  $8,000,000  an¬ 
nually.  Stained  glass  is  glass  on  the  surface  of 
which  patterns  and  figures  are  painted  with  min¬ 
eral  pigments,  and  afterward  fused  and  fixed  by 


the  application  of  heat.  Glass  painting  is  some¬ 
what  analogous  to,  but  is  distinguished  from  glass 
staining,  the  former  having  a  design  painted  upon 
it,  with  colors  burned  in.  The  latter  receives  its 
color  in  the  process  of  manufacture,  or  the  sepa¬ 
rate  pieces  are  colored  after  having  been  cut  the 
required  shapes  out  of  white  glass.  In  one  case 
it  is  the  painting  of  enameled  colors  on  sheets  of 
glass,  in  the  other  it  is  a  painting  made  up  of 
pieces  having  the  required  colors  fitting  together 
and  held  by  deaden  eames. 

Methods.  —  There  are  four  methods:  (1)  The 
mosaic,  the  earliest;  (2)  the  mosaic  stain;  (3)  the 
enamel;  (4)  the  mosaic  enamel.  In  the  mosaic 
stain,  the  window  is  made  up  of  detached  pieces, 
as  in  the  mosaic;  the  shades  are  given  by  a  stain 
of  brown,  which  seems  to  have  been  the  first  color 
which  the  artists  succeeded  in  firing  on  to  the 
pieces  of  glass.  In  the  enameling  process,  all  the 
required  colors  are  painted  upon- the  same  piece 
of  glass  and  fired  in  the  kiln,  producing  the  effect 
of  an  oil  painting.  In  the  mosaic  enamel  process, 
colored  glass  is  used  as  a  groundwork  to  paint  on, 
instead  of  on  white. 

Various  Processes.  —  Among  the  processes  to 
which  glass  is  subjected  are  etching,  drawing, 
frosting,  gilding,  platinizing,  silvering,  stenciling, 
lacquering,  engraving,  enameling,  ornamenting, 
staining,  coating  metals  and  many  other  processes. 
The  fundamental  process  is  virtually  the  same. 
The  almost  innumerable  processes  employed  are 
the  result  of  long  investigation  and  experiment. 
One  method  of  ornamentation  is  effected  by  a  ma¬ 
chine  which  causes  the  vessel,  attached  to  a  blow¬ 
pipe,  to  revolve  more  evenly  and  rapidly  than  can 
be  accomplished  by  unaided  and  individual  skill. 

If  a  bulb  of  molten  glass  be  rolled  upon  vari¬ 
ously  colored  powdered  glasses,  flakes  of  mica  or 
leaves  of  gold,  silver  or  platinum,  it  will  adhere 
to  it,  and  by  continuous  rolling  will  amalgamate. 

Another  Method. — Glass  may  be  stained  by 
painting  its  surface  with  a  fusible  colored  glass, 
ground  to  a  fine  powder  and  mixed  up  with  gum 
water  or  turpentine,  and  after  drying,  heating  the 
painted  glass  in  a  furnace  until  the  coating  fuses. 
A  colored  wash  for  white  glass  may  be  made  of 
collodion,  shellac  or  spirit  copal  varnishes,  colored 
with  one  of  the  coal-tar  dyes. 

Pigments. — The  pigments  commonly  employed 
for  decorating  glass  and  porcelain  have  been  pre¬ 
pared  either  by  melting  metallic  salt  in  rosin  or  by 
decomposing  soluble  rosin  soaps  with  the  solutions 
of  these  salts,  forming  an  insoluble  resinate, 
which  is  first  dried,  then  dissolved.  With  carbolic 
acid  these  pigments  can  be  easily  prepared. 
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Enameling. — Enamel  paints  for  glass  are  vari¬ 
ously  made.  The  early  enamelers  ground  up 
some  of  the  glass  they  were  using  and  the  glass  to 
which  it  was  applied  at  the  actual  melting  heat  of 
the  glass;  hut  now  the  paint  is  “fixed”  by  using 
glass  much  more  fusible  than  the  glass  used  for 
glazing.  This  may  be  had  by  using  borax  in  the 
fluid  glass. 

Etching. — Glass  is  etched  by  hydrofluoric  acid; 
the  glass  is  warmed,  not  enough  to  melt  the  wax, 
then  covered  with  a  layer  of  white  wax  by  rub¬ 
bing  it  on;  when  cold,  the  design  is  cut  out  of 
the  wax  with  a  graver.  Photographs  can  he  etched 
on  glass.  Any  photographic  film  will  protect  the 
glass  where  the  etching  is  not  to  act.  Designs  or 
pictures  may  therefore  he  easily  formed,  capable 
of  resisting  the  action  of  hydrofluoric  acid.  Glass 
which  is  faced  with  a  surface  of  color  or  opal  may 
he  worked  with  great  ease,  and  the  acid,  coming 
in  contact  with  the  unprotected  surface,  dissolves 
away  the  facing  and  leaves  either  a  design  in  the 
transparent  glass  or  one  in  color,  according  as  a 
negative  or  positive  has  been  made  use  of  to  pro¬ 
duce  the  mask  upon  the  glass.  A  dilute  acid  is 
employed  for  etching  in  preference  to  a  strong 
one. 


Comparative  Summary  oj  the  Glass  Cutting  and  Staining  Industry. 
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"Capital  inyepte^*  . . . 

170 

8945,180 

1,586 

8706,768 

82,535,009 

279 

82  504,089 
3,320 

81,954.560 

86,090^378 

417 

84,019,534 

4,931 

82,403,591 

88,776,006 

Wa.g6-©&rners . . . 

TVages  paid . 

Yftbjft  of  products . . 

Gloves  and  Glove  Manufacturers. 

Early  Uses  of  Leather.— Leather  constituted  a 
part  of  the  dress  of  the  human  family  from  time 
immemorial.  It  formed  a  part  of  the  costume  of 
prehistoric  cave-dwellers.  Leather  was  known  to 
the  earliest  nations,  and  its  manufacture  was  de¬ 
veloped  by  the  Persians,  Greeks  and  Romans.  Its 
use  was  confined  mainly  to  the  higher  orders,  par¬ 
ticularly  to  the  clergy  and  the  military.  The  early 
literature  of  the  Anglo-Saxon  race  contains  fre¬ 
quent  allusions  to  its  use.  During  the  Middle 
Ages  it  formed  a  part  of  the  regalia  of  kings, 
princes  and  their  attendants.  It  was  said  by  an 
old  proverb,  for  a  glove  to  be  good  three  nations 
must  make  it:  Spain  to  dress  the  leather,  France 
to  cut  it  and  England  to  sew  it. 

Gloves  as  Regalia.— Charlemagne,  about  the 
year  790,  allowed  the  monks  in  certain  districts 


in  his  dominions  to  hunt,  to  obtain  skins  for 
gloves  and  girdles  and  to  cover  the  books  which 
they  wrote.  For  centuries  the  glove  continued 
to  be  an  essential  adjunct  to  the  regalia  of  roy¬ 
alty,  and  was  particularly  worn  at  the  corona¬ 
tion  of  kings  and  at  their  funeral  ceremonies. 
Gloves  were  also  worn  at  the  consecration  of  bish¬ 
ops,  and  were  placed  on  their  hands  at  burial. 
Their  use  and  elegance,  however,  became  so  ex¬ 
travagant  that  the  Church  was  compelled  to  pass 
sumptuary  restrictions  limiting  their  use,  as  a  re¬ 
striction  to  vanity.  The  Germans  were  probably 
the  first  to  adopt  the  custom  of  wearing  gloves  for 
common  use.  Those  worn  by  ladies  were  of  fine 
material  and  workmanship,  usually  adorned  on 
the  back  with  a  number  of  stones  or  jewels. 

Gloves  in  England. — In  England  gloves  were  in¬ 
troduced  as  ornaments  by  the  Normans,  and  in 
the  fourteenth  century  they  were  adopted  by 
ladies  of  rank.  The  eheveril  gloves  were  in  com¬ 
mon  use  in  the  sixteenth  century,  and  were  made 
from  the  skin  of  the  French,  goat,  which  was 
called  chevre.  By  1550  the  manufacture  of  gloves 
had  been  so  cheapened  that  they  were  used  by  all 
classes  and  conditions  of  men.  The  cuffs  were 
frequently  adorned  with  magnificent  embroideries 
for  the  use  of  royalty,  ornamented  with  flowers, 
butterflies  and  even  a  little  goldfinch  in  the  mid¬ 
dle.  Fine  silk  was  used  to  furnish  a  wide  range 
of  colors.  The  entire  length  of  the  glove  was  13 
inches,  of  which  the  cuff  was  4$  inches,  often 
lined  with  crimson  silk  and  with  side-bands  of 
cloth-of-gold  ribbon  edged  with  gold  fringe. 

Gloves  in  Ireland  and  France.— In  Ireland  the 
glove  industry  early  developed,  and  the  Limerick 
glove,  made  from  the  skin  of  a  very  young  calf, 
lamb  or  kid,  was  of  exquisite  texture.  One  of 
these  gloves  could  be  placed  within  a  walnut  shell. 
In  France  the  glove  industry  was  conducted  at 
Paris,  Grenoble,  Nicot  and  Montpelier. 

Gloves  in  the  United  States.— The  industry  was 
established  in  the  United  States  about  1760,  near 
Fulton,  New  York.  The  first  gloves  made  were 
really  mittens,  and  a  large  trade  was  soon  estab¬ 
lished  for  them.  In  1825  Elisha  Johnson,  of 
Gloversville,  N.  Y.,  carried  a  load  of  gloves  to 
Boston  in  a  lumber  wagon,  making  the  journey 
in  six  weeks;  the  gloves  created  quite  a  furore 
in  Boston  society,  because  of  their  fine  quality 
and  home  origin. 

The  Sewing  Machine  in  the  Glove  Industry. — 

The  sewing  machine  revolutionized  glove  making. 
The  first  sewing  machines  were  used  only  in  the 
stitching  of  the  thin  binding  on  the  tops  of  gloves 
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and  mittens.  In  1851  a  machine  was  introduced 
to  stitch  the  laps  and  bindings,  and  in  1856  a  ma¬ 
chine  was  introduced  which  made  light  goods 
throughout.  The  wax  thread  was  used  in  1858. 
Steam  power  was  introduced  in  running  sewing 
machines  in  glove  making  in  1875. 

Skins  Used. — Many  varieties  of  skins  are  now 
used  which  for  a  long  time  were  thought  valueless. 
The  deer-skin  glove  early  became  a  favorite.  Buck¬ 
skin  in  its  various  forms  was  used  for  heavy  gloves. 
The  finer  gloves  for  street  wear  are  made  from 
skins  of  the  goat,  kid,  lamb,  antelope,  calf,  colt, 
Arabian  sheep.  South  American  kid,  chamois  and 
reindeer.  Deer  skins  are  largely  supplied  by  Mex¬ 
ico,  Central  and  South  America,  and  to  some  ex¬ 
tent  by  the  United  States.  The  skin  of  the  mocha, 
a  sheep  found  in  Arabia  and  Abyssinia,  is  also 
much  used. 

Tanning  of  Skins. — Early  in  the  history  the  tan¬ 
ning  of  skins  for  gloves  was  done  by  using  the 
brain  of  the  deer;  later,  the  brain  of  the  hog  was 
used.  At  the  present  time  sheep  and  lamb  skins 
receive  what  is  termed  “salt  pickle,”  and  are 
placed  in  an  alum  bath  for  twelve  hours.  They 
are  then  “staked,”  which  consists  of  drawing  the 
skin  over  a  thin  round  face  iron,  partly  by  the 
hand  and  partly  by  the  knee  of  the  operator; 
hence  the  term  “knee  staking.”  The  various 
processes  to  which  this  leather  is  subjected  are 
complicated  and  interesting. 


Comparative  Statement  of  the  Glove  and  Mitten  Industry. 


1880 

1890 

1900 

No.  of  establishments . 

800 

324 

397 

Capital  Invested . 

83,879.648 

$5,977,820 

'8,187 

$2,670,344 

$10,103,821 

$9,089,909 

No  of  Wage-earners . 

7,697 

$1,(556,695 

$7,379,605 

14,345 

Wages  paid  . 

$4,182,518 

Vahie  ^f  products  . 

$17,048,656 

Of  the  above,  in  1900,  the  leather  glove  indus¬ 
try  represented  a  value  of  product  equal  to  $16,- 
721,234,  or  98.1  per  cent,  of  the  entire  output. 


Glove  and  Mitten  Making. 

Materials  Used. — The  making  of  mittens,  while 
not  a  distinct  branch  of  the  greatly  diversified 
textile  industry,  is  an  important  one  nevertheless. 
Tans,  including  all  kinds  of  domestic  sheep  skins, 
form  the  principal  material  from  which  mittens 
and  gloves  are  manufactured.  The  mochas  are 
largely  used,  as  well  as  horse  and  cow  hides  and 
deer  skins,  also  the  skins  of  seals,  hogs  and  dogs. 


Mocha  and  imported  kid  are  used  for  men,  women 
and  children;  fine  lined  and  unlined  are  made 
into  gloves  and  mittens.  Deerskins  are  cut  into 
men’s  gloves  and  mittens,  while  horse  and  cow 
hides  and  goat  and  seal  skins  are  used  as  a  substi¬ 
tute  for  deer  skins  in  men’s  imitation  mittens 
and  buck  gloves.  It  is  only  recently  that  silk  lin¬ 
ings  of  the  highest  grades  have  come  into  use. 

Made  at  Home. — During  the  early  history  of  the 
industry  of  the  United  States,  mittens  only  were 
made  about  the  year  1810;  the  demand  for  gloves 
developed  soon  after.  They  were  made  at  first 
in  families  and  not  in  factories.  The  maker 
threaded  a  square-pointed  needle  with  heavy 
linen  thread,  double  tied  a  knot  in  the  end,  waxed 
it  nd  placed  a  strip  of  buckskin  between  the 
edges  as  a  welt,  and  sewed  up  the  seams. 

On  the  introduction  of  the  sewing  machine 
nearly  all  the  operations  of  mitten  and  glove 
making  were  turned  over  to  these  machines  and 
the  industry  expanded  steadily. 

Present  Demand.  —  Mittens  continue  to  be 
largely  made,  but  mostly  for  feminine  require¬ 
ments,  and  are  made  of  silk,  lisle  thread,  cotton 
and  wool.  The  extent  of  the  mitten  industry 
itself  cannot  be  separately  known  as  the  statistics 
are  combined  with  glove  making.  The  totals  of 
both  are  shown  in  the  following  figures: 


Comparative  Summary  of  the  Glove  and  Mitten  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

300 

$3,379,648 

7,697 

$1,655,695 

$7,379,605 

324 

$5,977,820 

8,187 

$2,670,344 

$10,103,821 

394 

$9,089,909 
14,845 
$4, Is 2,518 
$16,926,156 

Wage-earners . . . . . 

\Vao-es  paid  , , . , , .  T  f  -  -  t .  ♦  t  - 

"VAlno  of  products . . 

Glucose  Manufacture. 

Glucose  is  a  variety  of  sugar  occurring  in  nature 
very  abundantly,  as  in  ripe  grapes  and  in  honey, 
and  is  produced  in  great  quantities  from  starch 
and  other  vegetable  products  by  the  action  of  heat 
and  acids.  It  is  only  about  half  as  sweet  as  cane 
sugar,  and  is  known  by  various  names,  such  as 
dextros,  grape  sugar,  diabetic  sugar  and  starch 
sugar.  It  is  obtained  as  an  uncrystallized  residue 
in  the  manufacture  of  glucose  proper,  and  is  used 
as  a  cheap  adulterant  of  syrups,  beers,  etc.  The 
industry  is  limited  to  7  or  8  large  establishments 
at  the  present  time,  which  employ  over  3,000 
workmen,  whose  wages  amount  to  about  $2,000,- 
000  annually.  The  capital  invested  at  the  present 
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time  amounts  to  $40,000,000,  in  round  figures, 
and  the  value  of  the  output  in  1900  was  $21,693,- 
656,  or  three  times  the  amount  ten  years  previ¬ 
ous,  or  an  increase  of  fivefold  over  the  produc¬ 
tion  of  1880. 


Glue  and  Mucilage  Making. 

Process  of  Making. — The  substances  designed 
for  glue  making  are  usually  macerated  with 
milk-of-lime  for  fourteen  days  and  dried  by  ex¬ 
posure  to  the  air.  This  process  is  repeated  and 
then  the  substances  are  submitted  to  various 
operations.  Powdered  chalk,  brick  dust  or  saw¬ 
dust  added  to  glue  makes  it  hold  with  more  than 
ordinary  firmness. 

Common  Glue. — Common  glue  is  extracted  from 
horns,  hoofs  and  cuttings  of  the  hides  of  various 
animals.  In  the  smaller  plants  the  materials  are 
first  steeped  in  water,  then  boiled  to  the  con¬ 
sistency  of  a  thick  jelly,  passed  through  ossier 
baskets,  then  poured  into  flat  frames  or  molds 
and  then  cut  into  pieces. 

Elastic  Glue. — Glue  loses  much  of  its  strength 
by  being  melted  often.  Elastic  glue  is  made  by 
dissolving  glue  in  a  water  bath  and  evaporated  to 
a  thick  fluid  to  which  equal  weights  of  glycerine 
are  added,  evaporation  and  stirring  continuing, 
when  it  is  run  on  a  marble  slab  to  cool. 

Glue-Making  Materials.  —  Glue  is  an  inferior 
grade  of  gelatine,  and  it  is  largely  used  as  “siz¬ 
ing”  in  textile,  paper  and  allied  industries.  The 
best  glue-making  material  is  the  corium  or  true 
skin  of  the  animal,  which  lies  under  the  outer 
skin  or  epidermis.  Glue  extracted  from  bone  is 
less  adhesive.  The  raw  material  of  most  glue 
factories  consists  of  the  waste  of  slaughter  houses 
and  leather  factories,  but  the  slightest  trace  of 
tannic  acid  renders  the  material  useless. 

Process. — Glue  made  from  hides  is  limed  for 
from  10  to  40  days,  or  caustic  soda  may  be  used. 
Heat  is  then  applied  in  the  later  processes  by  the 
use  of  steam  in  closed  or  perforated  pipes,  or  it  is 
blown  by  high  pressure  directly  into  the  vessel 
containing  the  mixture.  After  boiling,  the  glue 
settles  or  is  strained  through  linen  bags.  The 
waste  is  used  as  fertilizer.  _  Formerly  this  product 
was  dried  in  the  open  air  but  now  the  glue  is 
dried  in  rooms  under  controlled  humidity  and 
temperature,  in  shallow  wooden  molds:  It  is  then 
cut  on  smooth,  moistened  tables  by  wires. 

Bone  Glue. — Bone  glue  is  made  by  boiling  bones 
after  the  removal  of  the  contained  calcium  phos¬ 
phate  by  hydrochloric  acid. 


Liquid  Glue.  —  Liquid  glue  is  made  by  using 
nitric  or  acetic  acid  to  form  a  solution  of  glue. 

Great  Plants  Have  Their  Own  Methods. — In  the 

greater  glue-making  establishments  of  the  United 
States  independent  and  original  processes  are 
adopted  as  the  result  of  long  and  practical  ex¬ 
perience,  by  which  numerous  economies  are  sub¬ 
served  and  the  country  is  supplied  with  all  man¬ 
ner  of  glue  products  at  prices  which  the  smaller 
and  cruder  factories  are  unable  to  meet. 

Mucilage. — Mucilage  is  largely  used  for  labels, 
which  is  made  by  macerating  gum  in  water  in 
certain  proportions,  then  adding  rock  candy  and 
gum  arabic.  Artificial  -or  British  gum  is  made  of 
crush  malt  and  potato  starch  mixed  with  water 
and  raised  to  the  boiling  point. 

Processes. — There  are  many  processes  for  muci¬ 
lage  making,  all  of  them  depending  upon  the  use 
of  fundamentally  similar  material,  subjected 
practically  to  like  processes.  It  is  made  of  vari¬ 
ous  vegetable  gums  or  of  dextrin.  It  is  also  made 
by  dissolving  gum  arabic  in  hot  water,  filtering 
the  solution  and  adding  some  antiseptic  to  pre¬ 
vent  fermentation  and  the  formation  of  mold. 


Comparative  Summary  of  Mucilage  and  Paste  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 

4 

55 

117 

Capital  invested . 

$3,100 

$748,826 

$1,265,426 

Wage-earners . 

9 

309 

480 

Wages  paid . 

$3,090 

$119,782 

$295,082 

Value  of  products . 

$16,700 

$1,276,611 

$2,629,299 

Comparative  Summary  of  the  Glue-Making  Industry  in  the  United  States 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested.  . . 

82 

$3,916,750 

1,801 

$600,018 

$4,324,072 

62 

$4,869,266 

1,697 

$676,089 

$4,270,460 

s  §  § 

W  age-earners . 

Wages  paid. . ....  . . . 

Value  of  products . . 

GoldiBeatmg  Industry. 

Facts  and  Figures. — A  single  grain  of  gold  can 
be  drawn  out  into  a  wire  500  feet  long,  which  is 
sufficient  to  gild  over  two  miles  of  fine  silver  wire; 
a  grain  can  be  beaten  out  to  cover  56f  square 
inches.  Ordinary  solvents  do  not  affect  it.  It 
forms  two  salts — aurous  and  auric.  It  is  rendered 
brittle  by  tin  or  antimony.  It  is  used  medicinally 
in  scrofula.  The  world’s  production  of  gold  in 
1903  was  about  $327,000,000,  and  it  is  estimated 
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that  it  may  reach  $400,000,000  in  1904.  Its 
abundance  as  the  basis  of  a  circulating  medium  is 
a  most  powerful  stimulant  to  commerce  and  trade, 
by  reason  of  its  value  as  a  medium  of  exchange. 
Gold  was  first  coined  in  England  in  1257.  The 
standard  of  coinage  in  the  United  States,  France 
and  Germany  is  9  parts  gold  to  1  of  alloy.  In 
England  the  standard  is  11  parts  gold  to  1  of  alloy. 

Gold  Beating. — Gold  for  heating  is  made  by 
Adding  a  small  percentage  of  silver  and  copper,  to 
the  extent  of  1^  per  cent.  The  ingot  is  rolled 
into  a  ribbon  between  rolls  to  of  an  inch, 
equal  to  a  surface  of  500  square  inches  to  an  ounce 
of  gold.  It  is  then  cut  into  pieces  of  about  an 
inch  square,  placed  between  pieces  of  gold-beaters’ 
skin  four  inches  square,  and  beaten  with  a  pon¬ 
derous  hammer  on  a  smooth  marble  slab  until  the 
gold  has  thinned  and  expanded  to  the  size  of 
vellum.  Each  piece  of  gold  is  then  again  divided 
into  four,  placed  between  pieces  of  gold-beaters’ 
skin  as  before,  and  again  beaten  until  it  expands 
to  the  size  of  the  skin.  A  third  and  a  fourth 
beating  follow,  until  the  gold  has  been  reduced  to 
the  necessary  thinness.  The  hammers  vary  in 
heaviness. 

Statistics. — The  value  of  gold  and  silver  leaf 
and  foil  produced  in  the  United  States  in  1900 
was  $2,666,224,  compared  with  $3,977,791  in  1890 
and  $1,614,040  in  1880. 


Gold,  Civilization  and  Prosperity. 


The  World’s  Gold  Supply. — By  way  of  showing 
the  growth  of  the  gold  supply  of  the  world  for 
over  400  years,  the  following  figures  are  ap¬ 
pended: 

World's  Gold  Production  per  Year. 


1493 

1545 

1600 

1650 

1700 

1750 

1800 

1850 

1900 

1901 

1902 
1908 


$4,000,000 

5.656,000 

4,905,000 

5,828,000 

7,154,000 

16,356,000 

11.823,000 

84,845,000 

200,000,000 

260,877,420 

295,412,700 

327,049,750 


Of  the  amount  for  1902,  the  United  States 
produced  $80,006,000,  and  slightly  more  for  1903. 

Methods  of  Extraction. — Gold  is  extracted  from 
its  ore  either  by  direct  washing  or  by  combining 
it  with  mercury,  lead,  silver  or  copper,  or  by 
bringing  it  into  aqueous  solution.  Extraction  by 
washing  is  done  only  when  ores  carry  natural 
gold,  of  which  fanning  is  the  swiftest  method. 


The  Dry  Process. — This  process  consists  in  al¬ 
loying  the  gold  with  lead  and  cupeling.  It  may 
be  done  by  introducing  ores  in  a  bath  of  lead. 

Amalgamation.  —  Amalgamation  consists  in 
combining  the  gold  with  mercury.  Amalgama¬ 
tion  without  previous  crushing  of  the  gold-bear¬ 
ing  material  is  practiced  with  auriferous  sands 
and  gravel,  and  was  extensively  used  in  some 
parts  of  California.  In  most  cases  gold-bearing 
ores  are  crushed  in  stamp  mills  and  a  portion  of 
the  gold  is  caught  by  the  mercury  in  the  stamp 
boxes. 

Aqueous  Solution.  —  Two  methods  prevail  for 
obtaining  gold  by  aqueous  solution,  viz.:  the 
Plattner  or  chlorination  process  and  the  Mc- 
Arthur-Eorrest  or  cyanide  process.  The  chlorine 
process  consists  in  calcining  the  ore,  which  con¬ 
verts  all  the  metals  except  gold  and  silver  into 
oxides.  Chlorine  gas  is  then  applied  to  the  cal¬ 
cined  ores  in  vessels,  resulting  in  the  formation 
of  chloride  of  gold,  which  is  leached  out  of  the 
ore  by  means  of  water.  Sulphate  of  iron  or  char¬ 
coal  in  them  precipitates  the  gold. 

Cyanide  Process. — In  the  cyanide  process  the 
crushed  ore  is  treated  with  a  solution  of  potassic 
cyanide.  Zinc  then  precipitates  the  gold. 

Silver. — As  much  gold  ore  contains  silver,  their 
separation  becomes  an  important  matter.  There 
are  three  methods,  the  dry  way,  the  wet  way  and 
by  electrolysis. 

In  the  dry  way  silver  is  converted  into  a  sul¬ 
phide  or  chloride  and  thus  parts  company  with 
gold.  In  the  wet  way  nitric  acid  is  used  in  which 
silver  is  soluble  and  gold  is  not. 

The  Electrolytic  Process.  —  In  the  electrolytic 
process  silver  passes  from  the  anode,  which  con¬ 
sists  of  a  bar  of  gold-silver  alloy  to  the  cathrode 
when  the  two  poles  are  immersed  in  an  acidu¬ 
lated  solution  of  nitrate  of  silver.  These  two 
latter  processes  are  generally  used.  About  one- 
fourth  of  the  annual  production  of  gold  is  em¬ 
ployed  in  coinage;  the  rest  is  absorbed  in  the 
arts. 

Power  of  Gold. — The  relation  between  the  vol¬ 
ume  of  gold  and  the  prosperity  of  the  people  oi 
the  world  has  always  been  a  subject  of  study  by 
economists  and  statisticians.  The  more  gold  the 
greater  the  prosperity  is  their  philosophy  re¬ 
duced  to  a  nutshell.  It  was  only  a  few  years  ago 
that  even  the  United  States  passed  from  possi¬ 
bilities  of  a  dual  medium,  with  its  attendant  un¬ 
certainties,  and  still  more  recently  the  lesser  na¬ 
tions  of  the  globe  have  transformed  their  finan¬ 
cial  systems  to  a  gold  basis. 


GRINDSTONES,  MAKING  OF. 


1541 


Gold  and  Prosperity. — If  the  volume  of  gold  has 
a  direct  bearing  upon  national  prosperity,  the 
people  of  the  United  States  have  the  force  of  that 
reason  for  anticipating  a  prolonged  period  of  ac¬ 
tivity.  Apparently  it  is  a  fair  contention  to 
make,  that  an  abundant  supply  of  an  unfluctuat¬ 
ing  medium  of  exchange  is  a  source  of  industrial 
and  commercial  power,  as  well  as  of  enormous 
activities.  The  ratio  of  increase  in  the  gold  sup¬ 
ply  of  the  world  has  been  practically  as  20  to  30 
and  33  during  the  past  three  years.  At  this  ratio 
of  increase  in  two  years  the  world’s  annual  sup¬ 
ply  of  gold  will  exceed  $400,000,000  annually. 
These  figures  therefore  seem  to  indicate  a  long 
period  of  activity,  though  the  gold  factor  alone 
does  not  solve  the  problem  of  prosperity.  Over¬ 
production  of  commodities  has  wrought  commer¬ 
cial  disaster  in  the  past  periodically. 

Control  of  Competition.  —  The  organization  of 
industrial,  capital  and  commercial  forces  into 
huge  trusts  has,  it  seems,  apparently  brought 
about  one  permanent  improvement,  namely,  the 
control  of  competition  and  the  keeping  of  com¬ 
petition  within  reasonable  limits  where  enlighten¬ 
ment  and  Christian  brotherhood  will  guide  our 
activities  instead  of  a  blind  and  half  insane  rush 
of  production  controlled  by  a  larger  number  of 
incompetent  business  interests.  The  mighty  cen¬ 
tralization  which  has  been  effected  through  the 
agency  of  trusts  and  combinations  is  acting  in  a 
disciplinary  manner  over  all  the  business  interests 
and  is  preventing  thousands  of  business  men  who 
know  how  to  manufacture,  but  who,  perhaps,  do 
not  know  how  so  well  to  practice  far-seeing  com¬ 
mercial  oversight,  to  keep  from  doing  themselves 
harm  and  upsetting  that  harmony  of  interest  and 
evenness  of  expansion  and  solidarity  of  interests 
which  should  be  ever  kept  in  sight  and  which  can 
he  maintained  if  only  reason,  experience  and 
wisdom  prevails.  Of  course,  the  centralized  pow¬ 
ers  are  conducting  their  vast  combinations  for 
the  greatest  profit  and  to  secure  the  greatest 
possible  control  irrespective  of  the  public  good, 
hut  it  seems  to  he  so  ordained  in  the  nature  of 
things  that  even  selfishness  is  made  to  serve  the 
great  ulterior  purposes  of  good. 


Greases  and  Lubricants* 

Purpose  of  Lubrication. — Lubricants  constitute 
a  very  important  factor  in  machinery,  the  use  of 
which  greatly  subserves  industrial  requirements. 
In  practically  all  mechanism  parts  rub  against  or 


over  other  parts,  and  hence  the  necessity  of  some 
material  which,  while  not  offering  any  recogniza¬ 
ble  resistance  to  the  mechanical  action  of  the  parts 
of  machinery,  will  prevent  destructive  friction. 
Heat  disintegrates  and  crystallizes,  as  well  as  ex¬ 
pands  the  parts,  and  in  such  expansion,  especially 
where,  from  the  nature  of  the  parts  of  the  machin¬ 
ery,  it  is  unequal,  obstructs  free  and  necessary  ac¬ 
tion.  In  fact,  without  proper  lubrication,  machin¬ 
ery  would  be  racked  to  pieces. 

Kinds  of  Lubricants. — The  kinds  of  lubricants 
for  the  varying  requirements  call  for  special  care 
not  pnly  of  the  material  itself,  but  care  as  to  the 
material  from  which  it  is  made. 

Essential  Features. — The  essentials  of  lubri¬ 
cants  are  sufficient  “body”  to  keep  the  surfaces 
from  coming  into  contact,  minimum  of  friction, 
greatest  safe  fluidity,  maximum  capacity  for  re¬ 
ceiving  and  distributing  heat,  freedom  from  tend¬ 
ency  to  gum  or  oxidize,  absence  of  acid,  high  va¬ 
porization  and  decomposition  temperatures  and 
low  solidification  temperatures,. and  freedom  from 
foreign  matters. 

The  Best  Composition. — It  is  the  conclusion  of 
experts  that  the  safest,  most  efficient  and  most 
economical  lubricants  for  all  manner  of  bearings 
are  produced  from  a  judicious  mixture  of  animal 
or  vegetable  with  good  mineral  oils. 


Comparative  Summary  of  Lubricating  Industry. 


1880 

1890 

19C0 

Number  of  establishments. . . 
Capital  invested . 

156 

$2,566,779 

1,091 

$556,015 

$13,780,003 

233 

$4,336,193 

1,470 

$763,888 

$7,474,911 

289 

$7,080,692 

2,046 

$1,069,683 

$11,669,821 

Wage-earners . 

Wages  paid . 

Value  of  products., . . . 

Grindstones,  Making  of. 

Grindstones  in  the  Industries. — Grindstones 
constitute  a  very  important  feature  in  a  large 
number  of  industries;  during  the  past  decade  tht3 
production  increased  fivefold.  Grindstones  have 
been  used  in  all  ages,  and  perhaps  were  the  earli¬ 
est  instruments  used  for  grinding  and  sharpening 
when  population  began  to  gather  into  communi¬ 
ties.  Their  use  is  frequently  referred  to  in  the 
old  books  as  means  for  sharpening  and  polishing 
tools  and  grinding  grains.  Hew  methods  have 
been  more  recently  introduced  which  lessen  the 
dependence  on  this  original  method  of  grinding. 

Material  and  Cost. — Grist  mills  and  many  others 
of  the  lesser  industrial  establishments  making  use 
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of  grindstones  and  the  modern  appliances  for  their 
propulsion,  have  made  them  increasingly  valuable 
as  industrial  appliances.  One-half  of  the  cost  of 
production  is  in  wages  paid  to  labor.  The  raw 
material  is  cheaply  and  easily  obtained,  although 
it  requires  quite  an  expert  eye  to  detect  those 
qualities  of  stone  which  are  most  serviceable  for 
the  purposes  to  which  grindstones  are  subjected. 


Comparative  Summary  of  the  Grindstone  Industry 


1880 

1890 

1900 

Number  of  establishments... 

14 

9 

25 

Capital  invested . 

$12o,261 

$75,750 

$903,748 

Wage-earners..  . 

231 

124 

1,167 

Wages  paid . 

$57,040 

$51,776 

$407,153 

Value  of  products . ' 

$184,555 

$122,240 

$1,088,909 

Guns  and  Gunnery. 

Science  of  Killing  by  Machinery. — The  science 
of  killing  people  by  machinery  has  been  developed 
to  a  high  state  of  perfection  in  this  Christian 
country.  There  are  278  patents  for  breech-load¬ 
ing  mechanism  alone,  70  patents  for  compressed- 
air  ordnance  and  4715  patents  for  firearms.  There 
are  also  880  patents  for  projectiles  of  various 
kinds. 

Improvements  in  Breech  Locks. — An  important 
improvement  in  breech  locks  consists  of  a  single 
movement  of  the  lever  to  open  or  close  the  breech, 
the  expended  shell  being  expelled  by  the  same 
mechanism.  By  far  the  most  popular  principle 
of  the  breech  lock  is  that  known  as  the  inter¬ 
rupted  thread,  in  which  the  plug,  when  closed,  has 
its  axis  in  alignment  with  the  axial  bore  of  the 
gun.  Its  threads  are  interrupted  by  longitudi¬ 
nally  arranged  channels,  and  the  breech  of  the 
gun  has  corresponding  threads  and  channels.  In 
one  form  or  another  this  construction  enters  into 
almost  all  modern  breech  mechanisms,  among 
which  are  the  Driggs-Seabury,  the  Dashiell  and 
the  Vickers-Maxim. 

Rapid-Fire  Guns. — Rapid-fire  guns  represent  the 
most  modern  form  of  modern  ordnance.  These 
small  guns  throw  a  shell  six  miles,  and  the  strik¬ 
ing  energy  of  their  projectiles  at  the  muzzle  is 
equal  to  the  penetration  of  iron  plate  21  inches 
thick  or  steel  16  inches  thick.  When  the  gun  is 
loaded  it  is  held  in  the  forward  position  by  coil 
springs  inclosed  in  cylinders  and  holding  a  recoil 
seat  for  the  trunnions,  and  also  has  two  pistons 
traveling  in  cylinders  filled  with  glycerine.  When 
the  gun  is  fired  the  recoil  causes  it  to  slide  back. 


carrying  the  pistons,  and  the  recoil  is  checked  by 
the  resistance  of  the  glycerine  traveling  through 
an  opening  past  the  pistons.  After  full  recoil,  the 
gun  automatically  returns  to  its  former  position. 
The  disappearing  gun  was  invented  in  1835;  fur¬ 
ther  improvements  followed  one  another  in  succes¬ 
sion.  The  machine  gun  of  Dr.  R.  J.  Gatling  made 
a  commotion  in  the  world  when  it  appeared.  In 
it  the  cartridges  are  automatically  and  successively 
fed  into  the  chambers  of  the  barrel,  and  its  several 
hammers  are  so  arranged  in  connection  with  the 
barrel  that  the  whole  operation  of  loading,  closing 
the  breech,  discharging  and  expelling  the  empty 
cartridge  cases  was  conducted  while  the  barrels 
are  kept  in  a  continuous  revolving  movement,  by 
turning  the  hand-crank. 

Dynamite  Gun. — The  next  powerful  gun  was  the 
Zalinski  dynamite  gun,  introduced  in  1889,  which 
covered  a  method  of  exploding  a  charge  of  powder 
in  one  gun  barrel  and  causing  it  to  compress  the 
air  in  front  of  it  and  force  it  into  another  barrel 
behind  the  dynamite  cell,  so  that  this  relatively 
cool  body  of  air  is  interposed  between  the  hot  pow¬ 
dered  gases  and  the  dynamite. 

Ordnance  Making. — The  science  of  ordnance 
making  now  avoids  the  former  necessity  of  cutting 
away  50  per  cent,  of  the  thread  of  the  breech  clos¬ 
ure.  In  an  improvement  of  May  1,  1900,  the 
entire  thread  is  retained,  thus  reducing  the  weight 
and  length  of  the  breech-block  without  weakening 
the  breech  closure.  It  is  now  proposed  to  make 
heavy  ordnance  purely  automatic,  whereas  hereto¬ 
fore  six-pounders  have  been  the  largest  to  which 
the  automatic  principle  has  been  applied. 

Formerly  the  firing  mchanism  was  automatically 
cocked  by  the  opening  of  the  breech.  It  was  neces¬ 
sary  to  reopen  the  breech  to  recock  in  case  of  fail¬ 
ure  to  fire,  which  would  be  a  dangerous  operation. 
It  is  now  proposed  to  use  a  firing  lever,  a  pull  of 
which  first  arms  the  main-spring,  then  releases  the 
firing-pin  or  hammer,  and  on  release  is  automat¬ 
ically  reengaged  for  another  pull  without  disturb¬ 
ing  the  breech  mechanism. 

The  Pneumatic  Gun.  —  The  pneumatic  gun, 
which  was  once  highly  regarded,  has  been  super¬ 
seded  owing  to  the  development  of  high  explosives 
for  charging  shells  which  are  insensitive  to  the 
shock  of  the  gun  discharged. 

Gas  Checks. — Valuable  improvements  have  been 
made  in  gas  checks  for  ordnance,  whereby  the  full 
force  of  the  powder  is  directed  against  the  base  of 
the  projectile. 

Gun  Mounts. — Advances  have  been  made  in  the 
manner  of  handling  the  gun,  in  its  elevation  and 
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depression,  and  to  enable  it  to  take  up  its  recoil 
on  tiring.  The  gun  on  recoil  is  caused  to  travel  in 
the  arc  of  a  circle  and  to  disappear  behind  em¬ 
brasures  or  to  be  lowered  into  a  pit.  These  appli¬ 
ances  are  considered  of  great  value  in  gunnery. 

To  Offset  Rolling  and  Pitching. — Another  in¬ 
vention  automatically  maintains  a  gun  in  an  abso¬ 
lute  position  regardless  of  the  rolling  of  the  gun 
platform  in  a  seaway.  A  device  is  in  drill  use 
which  imitates  the  rolling  and  pitching  of  a  naval 
gun  platform,  for  the  practice  of  gunners  in  port 
or  ashore.  A  number  of  improvements  in  mounts 
for  disappearing  guns  has  recently  appeared. 

Hoisting  Ammunition.  —  Numerous  improve¬ 
ments  have  been  made  in  ammunition  hoists,  by 
which  ammunition  is  kept  close  at  hand  from  the 
magazine.  Geared  rammers  are  superseding  hy¬ 
draulic  rammers.  There  are  also  remarkable  im¬ 
provements  in  automatic  range-finding  sights 
which  work  on  a  vertical  base-line,  and  which  are 
improvements  on  older  methods. 

Firearms. — The  improvements  of  recent  years 
in  firearms  involve  greater  rapidity  of  fire,  a  flat¬ 
ter  protectory,  increased  effective  firing  distance, 
greater  penetration  of  bullet,  decreased  weight  of 
gun,  a  smaller  caliber  and  a  lighter  projectile.  The 
devices  for  operating  the  firing  of  small  arms  have 
also  taken  a  new  departure,  in  which  breech  mech¬ 
anism  is  manipulated  by  the  recoil  of  the  gun 
against  the  shoulder,  to  fire  it,  to  expel  the  ex¬ 
pended  cartridge-shell,  to  withdraw  a  fresh  cart¬ 
ridge  from  the  magazine  in  the  gun  and  to  place 
it  in  position  in  the  barrel  of  the  gun  for  another 
discharge.  This  operation  is  automatically  re¬ 
peated  until  the  last  cartridge  in  the  magazine  is 
exhausted. 

Explosion  of  Gas  in  Breech  Mechanism. — An¬ 
other  novel  means  of  firing  small  arms  has  been 
developed,  consisting  in  the  use  of  the  explosion 
of  gas  to  operate  the  breech  mechanism.  Others 
are  operated  by  an  electric  battery  in  the  stock, 
the  cartridge  being  exploded  in  closing  the  circuit 
by  a  pull  of  the  trigger.  Compressed  air  and  also 
liquefied  carbonic  acid  gas  have  been  utilized  as 
a  motive  power  to  operate  the  breech  mechanism 
of  small  arms  to  great  advantage. 

Novelties. — Novelties  have  also  been  patented 
which  involve  means  for  discharging  in  alterna¬ 
tive  succession  two  barrels  of  a  double-barreled 
fowling-piece,  and  which  supplant  older  methods. 

Single  Trigger. — Inventions  in  single-trigger 
mechanism  have  been  directed  to  overcoming  the 
liability  of  firing  the  second  barrel  by  the  involun¬ 


tary  pull  following  the  first  discharge.  There  are 
convenient  devices,  also,  which  consist  in  a  clip 
or  packet  adapted  to  hold  a  few  cartridges,  which 
may  be  inserted  in  the  magazine  of  a  gun,  so  that 
when  the  magazine  is  exhausted  a  fresh  supply 
may  be  ready  for  use. 

Patents. — There  are  687  patents  for  explosives. 
Most  of  the  smokeless  powders  contain  nitrate  cel¬ 
lulose  and  nitro-glycerine,  or  both,  rendered  plas¬ 
tic,  coherent,  homogeneous  and  convertible  into 
hard,  horny  rods  or  into  grains  of  free-running 
powders. 

Projectiles. — The  recent  improvements  in  pro¬ 
jectiles  overcome  the  danger  of  premature  explo¬ 
sion  due  to  the  shock  of  concussion  created  by  the 
change  of  a  mass  of  powder  from  a  solid  form  to 
that  of  a  gas,  for  the  propelling  of  the  projectile 
from  the  gun. 

Penetration. — Improvements  have  also  been 
made  which  enable  projectiles  to  penetrate  armor 
plate  without  fracture.  The  very  best  armor  plate 
yet  made  has  been  successfully  pierced  by  pro¬ 
jectiles.  Shells  carrying  high  explosives  are  made 
to  penetrate  the  best  armor  plates  and  to  explode 
after  penetration. 

Shell  Fuses. — A  notable  advance  has  been  made 
in  safety  devices  for  shell  fuses,  by  which  an  acci¬ 
dental  explosion  of  the  detonator  is  rendered 
harmless. 

A  Better  Arm  Wanted. — The  greatest  efforts  of 
inventive  talent  are  now  being  directed  to  the  pro¬ 
duction  of  a  superior  firearm  which  will  be  effect¬ 
ive  at  long  distances  beyond  the  limits  of  sighting. 
The  Krag- Jorgensen  gun,  adopted  by  the  United 
States  Government,  and  the  Lee,  adopted  for  the 
navy,  are  both  magazine  guns,  although  of  differ¬ 
ent  types  and  of  different  caliber.  All  the  greater 
governments  of  the  world  are,  through  their  ex¬ 
perts,  making  most  strenuous  efforts  to  devise  fire¬ 
arms  that  will  render  each  superior  in  attack  to 
enemies. 

The  New  Springfield  Rifle. — The  new  Spring- 
field  rifle  now  (1904)  being  issued  to  the  United 
States  army  is  conceded  to  be  the  most  serviceable 
and  most  powerful  military  rifle  in  the  world.  It 
embodies  the  best  features  of  the  Krag- Jorgensen 
and  the  Mauser  rifles,  and  weighs  9.47  pounds, 
against  10.64  pounds  for  the  Krag,  and  its  barrel 
is  24  inches,  while  the  Krag  is  32  inches.  Over 
all,  the  new  piece  measures  43  inches,  against  49 
inches  for  the  Krag.  The  bullets  for  both  rifles 
are  the  same,  while  the  charge  of  smokeless  pow¬ 
der  in  the  Springfield  is  43.3  grains,  against  37.6 
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for  the  Ivrag,  which  gives  the  former  a  muzzle 
velocity  of  2,300  feet  per  second,  which  is  300  feet 
per  second  faster  than  the  Krag,  and  a  greater 
muzzle  energy,  in  the  proportion  of  1,952  foot 
pounds  to  2,582.  The  new  Springfield  has  a 
range  of  5  miles,  and  can  be  sighted  3,000  yards, 
or  nearly  2  miles.  At  1,000  yards  a  line  of  men 
resembles  a  broad  line;  at  1,200  yards  cavalry  is 
distinguished  from  infantry;  at  2,000  yards  bodies 
of  troops  can  he  distinguished.  At  a  distance  of 
53  feet  the  new  Springfield  has  penetrated  54.7 
feet  of  pine  boards,  and  6.3  feet  at  1,500  yards. 
There  is  no  recoil  in  the  Springfield,  and  a  weh 
belt  is  used,  carrying  100  or  more  rounds.  Twenty 
rounds  have  been  fired  with  the  new  Springfield 
by  experts  in  15f  seconds. 

To-day  the  muzzle  velocity  per  second  of  the 
different  guns  used  by  the  various  governments 
is  as  follows: 

The  United  States  Springfield,  2,300  feet  per 
second. 

French  Lebel,  2,073. 

English  Lee-Metford,  2,000. 

Spanish  Mauser,  2,388. 

Italian,  2,100. 

German  Mauser,  2,034. 

The  high  power  of  the  modern  rifle  has  led  to 
the  invention  of  the  cuirass  or  jacket  and  rifle 
shield,  but  they  are  no  protection  at  fighting 
range. 

Some  of  the  great  powers  of  Europe  are  looking 
for  a  still  more  deadly  arm,  and  are  experimenting 
with  an  automatic  magazine  rifle,  or  one  in  which 
the  energy  of  recoil  is  used  to  reload  the  rifle. 

The  South  African,  Spanish- American  and  Chi¬ 
nese  wars  show  that  the  wounds  inflicted  by  the 
high-powered  small-caliber  bullets  are  of  a  mer¬ 
ciful  nature,  producing  hut  little  shock,  and,  un¬ 
less  in  a  vital  part,  the  wounds  yield  readily  to 
treatment  and  recovery. 

The  manufacture  of  ammunition  has  increased 
almost  sevenfold  during  the  past  two  decades, 
with  a  corresponding  increase  in  invested  capital. 
The  statistics  of  the  industry  are  as  follows: 


Comparative  Summary  of  Fire  Arms  Industry. 


1880 

1890 

19C0 

Number  of  establishments. . . 
Capital  invested . 

39 

$8,115,489 

4,862 

$2,700,281 

$5,736,936 

34 

$4,672,424 

2,660 

$1,575,931 

$2,922,514 

32 

$6,916,281 

4  482 
$2  542,368 
$5,444,659 

W ago-earners  . . . . 

W  ages  paid  . . 

Value  of  Products . . . . 

Comparative  Summary  of  Ammunition  Manufacture. 


1880 

1890 

1900 

Number  of  establishments. . . 

Capital  in  rested . 

Wage-earners  - . . 

4 

$824,000 

1,066 

35 

$4,368,529 

2,158 

33 

$6,719,081 

5.231 

Yf ages  paid . . 

$361,778 

$1,904,966 

$909,951 

$2,560  954 

Value  of  products . 

$6,538,959 

$13,027,635 

Hand-knit  Goods. 

Early  Hand  Knitting. — The  art  of  hand  knit¬ 
ting  cannot  be  traced  farther  back  than  the  year 
1500.  It  was  known  in  Scotland  about  that  time. 
It  consisted,  as  then  practiced,  in  the  construc¬ 
tion  of  a  looped  fabric  in  which  for  the  first  row 
a  succession  of  loops  were  cast  on,  or  preferably 
knitted  onto  a  needle  and  in  succeeding  rows, 
each  loop  was  passed  through  the  loop  of  each 
succeeding  row.  It  differs  distinctly  from  braid¬ 
ing,  netting  and  weaving. 

Crocheting. — Crocheting  comes  under  the  gen¬ 
eral  heading  of  hand  knitting,  although  it  in¬ 
volves  more  care  and  special  knowledge  of  the 
art.  Much  crocheting  is  done  in  the  household, 
and  the  production  in  the  aggregate  forms  quite 
an  important  percentage  in  the  total  knitted 
product.  A  great  many  handsQme  designs  are 
used  in  the  production  of  varieties  of  delicate 
goods  in  various  shades  and  colors,  and  the  art  is 
being  stimulated  by  the  ready  absorption  of  these 
fine  products. 

Displays  of  Hand  Work. — Hand  knitting,  how¬ 
ever,  is  declining  steadily  under  the  progressive 
improvements  made  in  mechanical  appliances  for 
knitting,  and,  excepting  as  a  household  pastime, 
it  is  threatened  with  becoming  a  lost  art.  Splen¬ 
did  specimens  of  hand  knitting,  however,  con¬ 
tinue  to  he  shown  in  exhibition  of  woman’s  deft¬ 
ness  with  fine  yarns,  and  it  is  probable  that  there 
will  always  continue  a  limited,  and  it  might  be 
termed  an  aesthetic,  demand  for  these  exhibitions 
of  feminine  taste  and  skill. 


Comparative  Summary  of  Hand  Knit  Goods  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

39 

$152,700 

1,814 

$137,720 

$446,354 

28 

$78,468 

186 

$35,852 

$205,775 

86 

$205,488 

304 

$75,870 

$352,226 

Wage-earners . 

Wages  paid . . 

Value  of  products . 

HARNESS  AND  HARNESS  MAKERS. 
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Harness  and  Harness  Makers; 

Use  of  Harness.  —  Harness,  or  what  answered 
the  purpose,  has  been  in  use  from  earliest  times 
in  connection  with  beasts  of  burden.  In  later 
times  its  manufacture  has  become  greatly  diversi¬ 
fied  in  the  large  establishments  where  machinery 
is  employed  in  numerous  ways  to  prepare  and  use 
the  material,  which  is  chiefly  leather. 

Parts  of  Harness.  —  A  mere  enumeration  of 
the  parts  of  saddlery  and  harness  manufacture 
shows  the  magnitude  of  the  industry  and  the  de¬ 
gree  to  which  it  has  been  diversified  for  economic 
and  mechanical  reasons.  The  parts  of  harness 
may  be  enumerated  as  follows:  Traces,  hames, 
choke-straps  and  billets,  crupper,  turnback,  mar¬ 
ket  tugs  and  billets,  inside  skirt,  inside  chape,  out¬ 
side  skirt,  outside  billet,  outside  girth,  reins,  rein 
billets,  hand  parts,  crown  piece,  crown  layer,  gag 
straps,  throat  straps,  checks,  winker  brace,  nose 
band,  nose-band  lining,  check  rounds,  check  bil¬ 
lets,  check  centers,  pads,  fronts,  bits,  blinds,  ro¬ 
settes,  post  hooks,  terrets,  ring  swivels,  trace  loops, 
ovals,  monograms,  roller  buckles  and  harness 
buckles  and  rings,  loop  trace  buckles,  metal  loops, 
twist-link  breast  chains  and  collar  links  and  rings. 
All  of  these  parts  are  usually  to  be  found  especi¬ 
ally  on  Victoria  harness.  The  variety  of  harness 
is  adapted  to  the  various  vehicles  to  be  drawn. 

Harness  Centers.  —  While  there  are  very  few 
well-defined  harness  centers,  there  are  many  cities 
where  the  industry  is  extensively  conducted,  such 
as  New  York,  Newark,  N.  J.;  Philadelphia,  Cin¬ 
cinnati,  Chicago,  St.  Louis  and  elsewhere.  The 
manufacture  of  the  metal  parts  has  developed  a 
number  of  large  plants  where  all  the  numerous 
processes  from  pressing  to  plating  are  carried  on. 

Use  of  Chrome  Leather. — One  of  the  recent  de¬ 
partures  in  the  harness  industry  has  been  the  use 
of  chrome  leather  in  a  limited  way.  This  leather 
is  lighter  and  is  not  as  much  affected  as  the  vege¬ 
table-tanned  leathers  by  neglect,  wet,  atmosphere, 
heat  or  sweat  of  the  horse.  Chrome  leather  is 
more  freely  used  in  England  for  dray  and  van 
work,  and  is  found  to  stand  the  strain  better  than 
ordinary  tannages. 

Harness  Stock.  —  A  problem  now  confronting 
the  harness  manufacturer  is  the  buying  of  ready- 
cut  harness  stock.  No  matter  how  careful  the 
cutting  into  the  material  is  done  in  the  harness 
shop,  there  is  an  average  loss  of  three-eighths  of 
a  pound  to  a  side.  The  effort  is  now  being  made 
to  supply  harness-makers  with  harness  leather 
stock  ready  cut,  in  order  that  this  loss  in  the  shop 
]jaay  be  reduced. 


Saddlery  Hardware.  —  Saddlery  hardware  is 
closely  related  to  harness  making,  though  a  sepa¬ 
rate  industry.  The  industry  has  assumed  large 
proportions  during  the  past  decade,  under  the 
steady  increase  in  demand  for  horse  service. 

Harness  Mountings. — There  is  a  strong  tend¬ 
ency  toward  heavy  metal  mountings,  especially 
metal  terrets,  hooks,  trace  and  buck  band  buckles 
and  rings,  which  are  covered  but  not  lined.  A 
light  mounting,  celluloid-covered,  is  made  up  in 
white  and  russet.  Three  standard  grades  of  light 
harness  are  now  made.  Aluminum  bronze  is  now 
preferably  used  on  solid  metal,  and  close  plate 
silver  on  white  metal.  All  small  buckles  are 
leather  covered.  With  single  harness  patent- 
leather  folds  are  used  on  the  breast  collar,  breech¬ 
ing  and  neck-strap  bodies.  Most  owners  prefer 
traces  to  buckle  on  the  body,  as  the  adjustment 
of  the  length  of  the  traces  can  be  made  without 
the  use  of  three  or  four  dart-holes  at  the  rear  end. 

The  Saddle. — The  latest  saddle  is  made  on  a  3 
or  3^-inch  tree,  the  deep  seat  being  preferred  to 
the  flat.  In  medium-grade  harness  some  recent 
improvements  are  shown  in  the  amount  of  stitch¬ 
ing  and  quality  of  mountings.  Traces,  back  straps 
and  the  body  of  the  turnbacks  are  lined.  Hame 
tugs  are  made. with  short  safes;  double  harness 
has  rubber-covered  hames;  terrets  and  draft-eyes 
are  solid.  Hooks,  terrets  and  trace  buckles  alumi¬ 
num  bronze  or  silver-plated,  and  pads  straight 
without  ends.  The  sides  are  patent  skirting  with 
patent  or  plain  leather  trace-bearers.  The  turn- 
bucks,  except  at  the  body,  single  strap;  cruppers 
stitched  on.  Steel  hooks  are  used  at  the  bit  ends 
of  the  reins,  and  are  bent  before  the  reins  are 
made  up. 

Grades. — Of  the  three  grades  which  manufac¬ 
turers  divide  light  harness  into,  the  third  grade 
meets  with  largest  sale  and  is  sold  at  low  prices. 
This  grade  is  cut  of  ordinary  stock.  In  double  har¬ 
ness  of  this  grade,  japanned  of  imitation  rubber- 
covered  electroplate  draft  eyes  and  terrets  and 
half  patent  leather  are  used.  The  bridles  are 
of  the  same  style  as  the  tyo  higher  grades,  but 
flat-strapped,  all-creased,  split-leather  winkers, 
pipe  loops  and  plain  leather  fronts,  with  patent- 
leather  top,  harness-leather  sides;  trace-bearers, 
plain  harness  leather,  hame  tugs,  sages  under 
buckles  only;  box  loops,  traces  stitched  single  row; 
stitching  from  ten  to  twelve  to  the  inch;  turn¬ 
back,  single;  cruppers  stitched  on.  Mountings 
are  of  brass,  nickel,  imitation  or  Davis  hard  rub¬ 
ber;  small  buckles  and  rings  are  of  imitation  rub¬ 
ber.  Single  harness  in  this  grade  has  breast  collar 
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and  breeching  folds  of  plain  harness  leather,  lap 
stitched  one  row;  saddle,  grade  to  suit;  split  skirt¬ 
ings,  hip  straps  single;  strap  creased;  turnback 
single  strap,  creased;  crupper  buckled  on  traces, 
wave  stitched.  Mountings  are  the  same  as  on 
double  harness. 

Correct  Appointments.  —  Correct  harness  and 
saddlery  are  more  important  than  ever.  No  mat¬ 
ter  how  well  harness  is  made,  it  loses  part  of  its 
value  if  it  is  not  well  trimmed  and  correct  in  form. 


Comparative  Summary  of  the  Saddlery  and  Harness  Industry. 


I860 

1890 

1900 

Number  of  establishments. . . 
Capital  invited .  .  t .  _ . . 

7,999 

816,508,019 

21,446 

87,997,752 

838,081,643 

7,931 

835,346,620 

22,672 

810,908,918 

852,970,801 

12,934 

843,354,136 

24,123 

810,725,647 

862,630,902 

Wage-earners . . 

Wages  paid . . 

Value  of  products. 

Comparative  Summary  of  the  Saddlery  Hardware  Industry. 


1880 

1890 

1900 

Number  of  establishments.. . 
Capital  ipyested. . . 

64 

81,655,550 

2,815 

8960,432 

83,651,021 

102 

83,376,356 

2,917 

81,260,325 

84,118,195 

80 

83,335,356 

2,940 

81,217,202 

84,149,489 

W age-earners  , ,  ,,Tf  t . 

i/aiiip  of  nroducts.. ••••••••• 

Hardware,  The  Making  of. 

Early  Hardware  Makers.  —  Hardware  in  its 
more  primitive  forms  filled  quite  an  important 
place  in  domestic  economy.  Ancient  records 
mention  a  variety  of  uses  to  which  iron  was  put 
by  means  of  the  anvil  and  hammer.  The  early 
blacksmith  was  the  maker  of  most  of  the  hard¬ 
ware  in  use,  though  the  ancient  wheelwright,  car¬ 
penter  and  even  stone  mason  frequently  found 
themselves  called  upon  to  use  their  skill  in  the 
production  of  some  device  out  of  metal  which 
would  answer  some  domestic  need.  The  hard¬ 
ware  industry,  as  an  industry,  found  its  origin  in 
the  shop  of  the  armor-maker,  where  implements 
of  warfare  were  designed  and  carved.  The  re¬ 
quirements  of  early  travel  and  transportation 
created  demands  which  the  early  craftsman  found 
it  difficult  to  make  with  the  crude  instruments 
and  crude  materials  at  command. 

Samples  of  Early  Workmanship. — But  the  sam¬ 
ples  of  workmanship  which  have  come  down  to 
us  entitle  these  early  workmen  to  a  high  meed  of 
praise  for  their  ingenuity  and  excellent  workman¬ 
ship.  As  the  early  industries  developed,  the 


worker  in  hardware  gradually  found  his  craft  as¬ 
suming  a  distinctive  feature.  The  workers  in. 
wood  and  the  workers  in  leather  called  upon  him. 
for  tools  to  prosecute  their  work;  in  fact,  the  first 
developments  of  all  the  industries  were  materially 
assisted  by  these  ingenious  workmen. 

First  Decided  Start. — When  the  early  forges 
were  planted,  the  opportunity  arose  for  the  worker 
in  metals  to  take  his  place  among  the  craftsmen 
whose  secrets  led  to  the  formation  of  guilds  in  the 
Middle  Ages.  Bands  of  iron  to  protect  horses’ 
feet  are  early  spoken  of,  although  for  a  long  time 
they  obtained  extremely  limited  use,  because  of 
the  difficulty  of  obtaining  materials.  The  early 
forges,  however,  afforded  these  craftsmen  wonder¬ 
ful  assistance;  they  were  called  upon  to  furnish 
hinges  for  doors  in  place  of  leather,  to  furnish 
devices  for  locks  to  serve  the  purpose  which  keys 
subsequently  filled.  With  the  introduction  of 
tools,  a  broad  field  opened  before  the  hardware 
industry.  While  tools  always  existed,  their  use 
was  limited,  and  almost  all  operations  were  per¬ 
formed  by  manual  labor;  but  as  tools  increased 
in  number,  the  work  of  the  hardware  craftsmen 
increased. 

Separate  Hardware  Industry. — It  is,  however, 
to  Americans  that  the  hardware  industry  as  a 
separate  industry  owes  its  importance.  Consid¬ 
erable  hardware  was  laboriously  turned  out  in 
Germany  and  England  for  centuries,  but  it  all 
lacked  those  characteristics  which  were  subse¬ 
quently  developed  by  Yankee  inventiveness.  The 
establishment  of  the  iron  industry,  and  later  the 
steel  industry,  opened  up  the  wide  field  for  hard¬ 
ware  which  it  has  since  occupied.  The  multi¬ 
plicity  of  uses  to  which  it  is  applied  is  synony¬ 
mous  with  industrial  progress.  Appliances  and 
devices  without  number  have  been  brought  into 
use,  which  have  practically  laid,  or  helped  to  lay, 
the  foundation  of  other  important  industries. 
Hardware  is,  in  a  sense,  the  connecting  link  be¬ 
tween  a  host  of  industries  without  which  it  is  dif¬ 
ficult  to  conceive  their  existence.  It  made  car¬ 
pentry  a  craft,  and  it  enters  into  the  production 
of  a  vast  variety  of  articles. 

The  Industry  Specialized. — The  industry  as  it 
exists  to-day  has  been  divided,  subdivided  and 
specialized  until  its  widely  divergent  branches 
seem  to  have  very  little  in  common.  It  has  devel¬ 
oped  a  diversity  of  skill  unknown  in  any  other  in¬ 
dustry,  and  has  facilitated  the  production  of  ma¬ 
chinery  and  mechanical  appliances  upon  a  stu¬ 
pendous  scale.  Scores  of  industries  owe  their 
growth  to  the  makers  of  hardware.  The  invent- 
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iveness  and  skill  of  these  workmen  are  called  into 
requisition  in  every  step  of  mechanical  progress. 
The  industry  is  now  diversified  into  over  two  hun¬ 
dred  distinct  branches,  each  producing  its  sepa¬ 
rate  lines  of  work,  with  its  separate  methods  and 
systems  of  work  and  rules.  It  uses  iron,  steel, 
glass,  gold,  copper,  silver,  wood,  leather  and  many 
other  materials  to  serve  its  ends,  and  it  furnishes 
the  connecting  link,  as  it  were,  for  uniting  in  a 
harmonious  whole  an  industrial  system  which  but 
for  hardware  would  have  made  lamentably  slow 
progress. 

Tools  and  Utensils. — In  utensils  an  industry  has 
been  built  up  involving  the  investment  of  millions 
of  capital.  Tools,  a  branch  of  the  hardware  in¬ 
dustry,  employ  tens  of  thousands  of  workmen  in 
hundreds  of  extensive  establishments.  Pins, 
which  are  diminutive  hardware,  constitute  an  in¬ 
dustry  alone,  and  it  has  reached  large  proportions. 
The  railway  system  and  all  traveling  facilities  call 
upon  the  hardware  industry  for  vast  supplies. 
There  is  not  an  industry  known  but  what  depends 
upon  the  hardware  manufacturer  for  devices 
which  his  skill  has  evolved. 

Yankee  Notions.— “Yankee  notions”  largely 
come  under  the  classification  of  hardware,  and 
Connecticut  is  entitled  to  the  distinction  of  being 
their  home.  Of  the  359  classifications  assigned  to 
manufactures,  249  are  credited  to  this  State.  In 
one  city  patents  were  granted  for  the  manufacture 
of  bottle-top  handles,  wares  for  domestic  conveni¬ 
ence,  shot-pouch  chargers,  lamp  holders,  bread 
toasters,  scissors  sharpeners,  machines  for  stick¬ 
ing  pins  in  paper  (which  helped  Connecticut  to 
undersell  other  markets),  picture  nails,  carpet 
fasteners,  clothes  driers,  necktie  fasteners,  eyelets, 
napkin  holders,  utensils  for  mixing  liquids,  per¬ 
forated  music  sheets,  washing  machines,  drawer 
pulls  and  church  pew  head-rests. 

New  Industries  Established. — Tinware  is  an  im¬ 
portant  branch  of  hardware.  Its  manufacture 
began  in  1770.  In  1795  Mark  Leavenworth  made 
axes,  steelyards,  ramrods  and  bayonets.  Chauncey 
Jerome  and  Eli  Terry  began  the  manufacture  of 
clocks  about  this  time.  Terry  made  his  first  clock 
in  1792,  and  Seth  Thomas  established  the  clock¬ 
making  business  on  a  firm  foundation  in  1808. 
In  1837  the  clock  industry  was  revolutionized  by 
the  use  of  brass  wheels.  Eli  Whitney  introduced 
the  system  of  interchangeable  parts  of  guns,  and 
caused  the  failure  of  some  of  his  competitors  in 
consequence.  Samuel  Colt  helped  to  broaden  the 
hardware  industry  by  his  invention  of  the  six- 
barreled  revolver  to  be  used  with  percussion  caps. 


In  1835  he  perfected  his  six-barreled  rotating 
breech,  which  was  used  by  Colonel  Harvey  for  the 
first  time  in  1837,  in  fighting  the  Indians.  Then 
came  the  Mexican  War  and  the  California  gold 
craze.  In  1858  Colt  was  turning  out  60,000  re¬ 
volvers  a  year.  These  weapons  were  used  in  the 
Crimean  War  and  by  Garibaldi  in  Italy.  The 
making  of  the  Spencer  rifle  and  the  Sharp  rifle 
and  the  Winchester  rifle  greatly  aided  in  building 
up  the  hardware  industry. 


Comparative  Summary  of  the  Hardware  Industry. 


1880. 

1890. 

1900. 

Number  of  establishments . . . 
Capital  inyested . 

492 

115,363,551 

16,801 

$6,846,913 

$22,653,693 

350 

$26,271,840 
18.495 
$8  656,067 
$26,726,463 

381 

$39,311,745 

26,463 

$11,422,758 

$35,846,656 

Wage-workers . . 

Wages  paid . . . 

Value  of  products . 

Hat  and  Cap  Making  and  Materials. 

Wool  Hats. — The  manufacture  of  wool  hats,  for¬ 
merly  an  important  industry,  has  fallen  off  stead¬ 
ily  for  twenty  years  by  reason  of  the  introduction 
of  felt  material.  The  decline  during  that  time 
has  been  in  the  ratio  of  8  to  3,  as  measured  by 
the  output.  Where  32  workmen  were  employed 
in  making  wool  hats  in  1880,  only  13  are  em¬ 
ployed  now.  It  is  a  branch  of  the  felt  hat  in¬ 
dustry. 

Eur  Hats. — The  material  from  which  fur  hats 
are  made  is  the  fur  of  the  rabbit,  coney  and 
nutria.  The  finest  fur  comes  from  Germany, 
where  it  is  cut  from  the  skins.  After  the  hairs 
are  removed  the  skins  are  subjected  to  “carrot- 
ing,”  which  is  an  application  of  mercury  and 
nitric  acid,  which  holds  the  fibres  together. 

In  1846  the  making  of  fur  hats  was  carried  on 
by  hand.  In  1835  Henry  Blynn  made  a  machine 
for  stiffening  hat  bodies  by  immersing  in  certain 
solutions  and  then  pressing  thepi  between  rollers. 

The  First  Process. — The  first  process  in  fur  hat 
making  is  to  mix  the  various  kinds  of  fur  in  a 
machine  called  a  “devil,”  in  which  the  fibres  are 
thoroughly  pulled  apart  and  mingled.  Next  a 
light  current  of  air  is  blown  through  them  which 
blows  out  all  extraneous  matter.  The  material  is 
then  fine  and  soft  and  so  filmy  that  it  hardly 
bears  the  touch. 

Second  Process. — This  material  is  separated  into 
boxes  enough  for  one  hat  and  this  portion  is 
placed  in  a  revolving  cone  called  a  “former,” 
which  is  pierced  with  small  holes  to  admit  air. 
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The  fur  is  fed  through  a  tube  into  a  revolving 
cylinder  which  distributes  it  evenly;  then  jets  of 
water  are  thrown  on  the  embryo  hat.  This  opera¬ 
tion  takes  two  or  three  minutes.  It  is  then  rolled 
and  pressed,  size  being  added  to  give  it  strength 
and  durability. 

Shaping. — The  hat  is  next  shaped,  then  blocked. 
Pouncing  follows,  which  is  a  process  of  sandpaper¬ 
ing,  to  remove  inequalities,  with  emery  paper. 

Colonial  Hat  Making. — The  colonists  became 
such  experts  in  hat  making  as  long  ago  as  1731 
that  the  felt-hat  makers  of  London  petitioned 
Parliament  to  prohibit  the  importation  of  hats 
from  the  colonies.  Even  the  British  Board  of 
Trade  became  alarmed  at  the  invasion  of  Ameri¬ 
can  hats  into  England,  Spain,  Portugal  and  the 
West  Indies,  and  procured  the  passage  of  a  law 
forbidding  their  exportation.  Notwithstanding 
this  the  industry  thrived  all  through  the  colonies. 
At  a  convention  of  hat  manufacturers,  held  in 
1831,  it  was  stated  that  the  annual  production 
was  $15,000,000  in  value,  and  that  15,000  men 
and  boys  were  engaged  in  the  industry. 

The  Straw  Hat. — The  introduction  of  straw  in 
hat  making  is  more  recent  and  the  industry  has 
grown  to  immense  proportions,  aided  by  ingen¬ 
ious  mechanical  appliances  which  vastly  expedite 
manual  processes  and  reduce  the  cost.  The  proc¬ 
esses  of  preparation  of  material  are  simplified, 
and  chemistry  is  brought  to  the  assistance  of  the 
manufacturer  to  bring  the  material  into  proper 
condition  for  the  rapid  mechanical  processes 
adopted.  For  centuries  the  manufacture  of  straw 
hats  has  been  a  special  art  in  Tuscany  and  Signa. 
The  manufacture  of  straw  goods  began  in  the 
United  States  in  1804,  and  the  annual  production 
of  this  country  is  about  30,000,000  hats. 

Felt  Goods  Statistics. — There  were,  in  1900,  36 
establishments  in  the  United  States  manufactur¬ 
ing  felt  goods  for  hats  with  an  invested  capital 
of  $7,125,276,  employing  2,688  workers  who 
earned  $1,024,835,  and  who  produced  goods  worth 
$6,861,691,  including  woolen  and  worsted  mate¬ 
rial.  The  total  quantity  of  felt  produced  was  2,- 
056,002  square  yards,  representing  a  value  of 
$548,545.  Large  quantities  of  felt  are  used  in 
endless  belts,  as  boot  and  shoe  lining,  hair  belting 
and  as  trimming  and  lining  felts,  felt  skirts,  etc. 

Statistics  of  Wool  Hats. — There  were  24  estab¬ 
lishments  engaged  in  the  manufacture  of  wool 
hats,  employing  $2,058,802  capital,  engaging 
2,108  wage  earners,  to  whom  were  paid  $937,855, 
producing  goods  worth  $3,591,940  in  1900. 


The  number  of  establishments  engaged  in  fur 
hat  making  is  171;  number  of  wage  workers,  18,- 
880;  wages  paid,  $9,119,264;  capital  invested, 
$16,701,308;  value  of  products,  $27,811,187. 

Home  of  the  Panama. — Panama  hats  are  made 
from  the  palmetto  leaves.  The  plant  is  from  six 
to  fourteen  feet  high  and  the  leaves  four  feet 
wide  and  over.  It  is  found  in  various  parts  of 
Central  and  South  America.  Not  all  Panama 
hats  are  made  in  Panama;  by  far  the  greater 
number  comes  from  Ecuador.  The  straw,  pre¬ 
vious  to  the  plaiting,  passes  through  several  prim¬ 
itive  preparatory  processes.  The  best  time  for 
plaiting  is  usually  in  the  morning  and  in  the 
rainy  season  when  the  moist  air  is  favorable  to 
the  best  manipulation  of  the  straw.  When  made 
in  dry  weather  the  hats  show  knots  and  breaks 
and  other  minor  defects  which  much  diminish 
their  value. 

Gathering  of  Material. — The  leaves  are  gath¬ 
ered  before  they  unfold;  all  their  ribs  and  coarser 
veins  are  removed  and  the  rest,  without  being 
separated  from  the  base  of  the  leaf,  reduced  to 
shreds.  After  having  been  placed  in  the  sun  for 
a  day  or  so  the  straw  is  tied  into  a  knot  and  then 
immersed  in  boiling  water  until  it  becomes  white. 
It  is  then  hung  up  in  a  shady  place  and  subse¬ 
quently  bleached  for  two  or  three  days,  when  it 
is  ready  for  use. 

Making  the  Hats. — Much  of  the  straw  is  sent 
to  Peru,  where  the  Indians  manufacture  many 
products  of  great  value  from  it.  The  plaiting  of 
Panama  hats  is  very  troublesome,  or  at  least 
tedious.  The  work  commences  at  the  crown  and 
is  finished  at  the  brim.  They  are  made  on  a  block 
placed  on  the  knees  which  requires  to  be  con¬ 
stantly  pressed  with  the  breast.  According  to 
the  quality  of  the  work,  more  or  less  time  is  occu¬ 
pied  in  the  completion  of  a  hat.  The  coarser  ones 
may  be  finished  in  two  or  three  days,  while  the 
finest  take  as  many  months  to  make  a  single  one, 
some  consuming  a  year  and  over,  it  is  stated. 
The  Panama  hat  industry  has  within  very  recent 
years  been  injured  by  the  production  of  imitation 
Panama  hats  which  lack  the  valuable  features  and 
attractiveness  and  merit  of  the  genuine  Panama. 


Comparative  Summary  of  the  Hat  and  Cap  Industry. 
(Not  of  Wool  or  Straw.) 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

489 

$5,455,466 

17,210 

$6,635,522 

$21,303,107 

705 

$13,724,002 

25,931 

$12,660,917 

$37,311,107 

816 

$25,095,798 

81,425 

$14,144,552 

$49,205,667 

Wage-earners . - . 

Wages  paid . 

Value  of  products . t  t t ,  T . 
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Hay  and  Straw  Baling. 

Appliances  for  Baling. — The  modern  devices 
and  appliances  for  hay  and  straw  baling  present  a 
number  of  ingenious  and  economic  features  for 
the  rapid  compression  of  these  agricultural  prod¬ 
ucts  for  convenient  shipment.  Steam-power  ap¬ 
pliances  are  generally  used  for  this  purpose,  al¬ 
though  hand-power  devices  are  not  unknown.  The 
cost  of  compression  methods  has  been  greatly 
reduced  through  the  increase  of  mechanical  ca¬ 
pacity,  and  some  of  the  appliances  do  as  much 
work  in  one  hour  as  was  formerly  accomplished  in 
a  week  by  more  primitive  methods.  The  com¬ 
pression  is  effected  in  such  a  manner  as  to  not 
damage  the  marketable  qualities  of  the  products. 


Heating  and  Ventilation. 

History. — Of  the  modern  methods  of  heating 
dwellings  by  fireplaces,  stoves,  furnaces,  steam 
and  hot-air  apparatus,  the  fireplace  is,  of  course, 
the  oldest.  Chimneys  were  not  known  before  the 
twelfth  century  and  the  flues  of  the  early  fire¬ 
places  extended  only  a  few  feet  up  in  the  thick¬ 
ness  of  the  wall. 

The  Franklin  Stove.— In  1744  Benjamin  Frank¬ 
lin  invented  a  cast-iron  open  heater  which  pro¬ 
jected  out  from  the  chimney  and  radiated  heat 
into  the  room.  The  cast-iron  box  stove  was  in¬ 
vented  in  1752.  The  first  base  burner  was  made 
in  1830.  The  first  hot-air  furnace  was  built  in 
Worcester,  Mass.,  in  1835.  Heating  by  hot  water 
was  introduced  into  England  in  1816,  and  was 
popular  in  Canada  long  before  it  was  introduced 
into  the  United  States. 

Steam  Heating.— Heating  by  steam  originated 
in  England,  at  Manchester,  and  was  not  intro¬ 
duced  into  the  United  States  until  a  century 
later. 

Hot-Water  Methods.— Hot-water  heating  meth¬ 
ods  have  this  advantage  over  steam  that  it  fur¬ 
nishes  heat  very  soon  after  the  fire  is  started. 
There  is  no  heat  from  steam  until  the  water  tem¬ 
perature  has  reached  212  degrees  and  none  after 
it  has  fallen  below  that  point.  .  On  the  other 
hand,  steam  heat  may  be  shut  off  more  quickly 
than  water.  Steam  boilers  and  hot-water  heaters 
alike  require  a  furnace  with  a  grate  surface  for 
imparting  the  heat  thus  derived  to  the  water  in 
the  heater  or  boiler. 

Distribution  Systems.— The  system  of  distribu¬ 
tion  involves  supply  pipes  for  steam  or  hot  water 
99 


and  return  pipes  for  the  hot  water,  in  which  spe¬ 
cial  provision  must  be  made  for  contraction  and 
expansion.  This  system  has  been  developed  to 
scientific  exactness  as  to  details  and  immense 
structures  are  now  most  effectually  and  economic¬ 
ally  supplied  with  heat  which  is  at  all  times  under 
absolute  and  instant  control. 

Ventilation. — The  science  of  ventilation  has  for 
its  object  the  removal  of  foul  air  and  the  intro¬ 
duction  of  pure  air  into  places  occupied  by  per¬ 
sons.  Ventilation  is  of  two  kinds — gravity  ven¬ 
tilation  and  mechanical  ventilation.  Gravity 
ventilation  is  based  on  the  fact  that  warmer  air 
rises  and  is  replaced  by  cooler  air. 

Mechanical  ventilation  depends  on  machinery 
for  the  movements  of  the  air.  It  may  be  used  to 
introduce  fresh  air  or  to  expel  foul  air,  or  both. 
With  either  direct  or  indirect  heating  an  air  blast 
has  the  great  advantage  of  perfect  control  of  the 
fresh  air  supply.  For  the  removal  of  foul  air  the 
mechanical  method  is  better. 

Mechanical  Aids. — The  more  common  mechani¬ 
cal  aids  are  blowers  or  fans  placed  in  air  ducts, 
and  eithqr  forcing  the  air  ahead  of  them  or  cre¬ 
ating  a  vacuum  into  which  it  rushes.  The  terms 
plenum  or  inflating,  and  vacuum  or  aspirating, 
are  respectively  applied  to  blowing  in  or  sucking 
out  the  air.  Engineers  are  not  yet  fully  agreed 
as  to  the  proper  elevations  for  introducing  fresh 
and  removing  foul  air.  Some  authorities  favor 
the  location  of  the  inlets  and  outlets  on  the  same 
side  of  the  room,  the  inlet  to  be  above  the  heads 
of  the  occupants.  The  theory  is  that  fresh  air 
will  ascend  and  pass  along  the  ceiling  and  that 
the  foul  air  will  fall  to  the  floor. 

An  objection  to  the  location  of  inlets  for  either 
heating  or  ventilation  is  that  the  ascending  air 
carries  floor  dust  with  it;  another  is  that  unless 
the  inlets  are  very  numerous  the  inrush  of  air 
will  be  unpleasant  to  those  nearby. 

Scientific  Necessity  For. — The  extraordinary 
development  of  manufacturing,  with  its  con¬ 
comitant  commercial  expansion,  has  created  a 
necessity  for  buildings  of  large  size  and  great 
height,  erected  usually  in  congested  localities,  to 
be  occupied  by  a  great  many  persons  engaged  in 
industrial  or  commercial  pursuits.  The  proper 
heating  and  ventilation  of  buildings  of  this  char¬ 
acter  long  ago  became  a  subject  of  hygienic  and 
scientific  importance  and  personal  comfort. 
While  the  fundamental  principles  underlying  the 
distribution  of  heat  and  the  introduction  of  pure 
air  and  the  expulsion  of  impure  air  were  well 
understood,  the  best  and  most  practical  means  of 
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economically  applying  these  fundamental  prin¬ 
ciples  were  for  some  time  the  subject  of  experi¬ 
mentation  and  frequently  proved  to  he  costly 
until  experience  and  study  pointed  the  way. 

Kinds  of  Furnaces. — Furnaces  may  be  divided 
into  two  general  types,  direct  and  indirect.  Many 
direct-draft  furnaces  have  no  radiator.  In  the 
indirect-draft  type  the  gases  pass  downward  to  a 
radiator,  thence  upward  to  the  smoke-pipe.  The 
old  grate,  which  rotated  around  a  center,  is  sup¬ 
planted  by  the  revolving  triangular  pattern.  The 
fire-pots  are  generally  made  of  cast  iron  or  steel 
plate  lined  with  fire-bricks  12  to  18  inches  deep. 
The  radiator  built  of  cast  iron  or  steel  plate  acts 
as  a  reservoir  where  the  gases  are  kept  in  con¬ 
tact  with  the  air  passing  over  the  furnace.  The 
efficiency  of  a  furnace  chiefly  depends  on  the 
area  of  the  heating  surface  as  compared  with  the 
grate.  One  pound  of  good  anthracite  coal  should 
give  off  about  13,000  B.  T.  U.  and  a  good  furnace 
should  utilize  70  per  cent,  of  this  heat. 

Prior  to  1871  the  car  stove  was  practically  the 
only  means  of  heating  cars;  the  train-heating 
system  of  the  present  day  is  the  outcome  of  a 
long  number  of  patented  inventions  and  trials 
and  tests  and  experiments,  which  have  resulted  in 
a  practically  perfect  system  of  heating. 

The  first  water-heating  system  for  trains,  which 
utilized  the  heat  of  the  steam  taken  from  the 
locomotive,  was  introduced  in  1894.  An  emer¬ 
gency  heater  under  this  system  was  placed  in 
each  car  for  the  heating  of  water  when  steam 
heat  from  the  locomotive  was  not  available. 

In  the  art  of  temperature  regulation  a  very 
important  improvement  was  introduced  in  190(>, 
which  comprises  ill  combination  a  circulatory 
heater,  a  thermostat  in  operative  connection  with 
some  intermediate  part  of  the  heater.  There  is 
a  passage  which  is  controlled  by  the  thermostat 
and  there  are  means  for  cutting  the  thermostat 
out  of.  action.  By  adjusting  the  thermostat 
along  the  heater  the  effective  heating  surface  is 
varied. 

A  steam-heating  system  for  towns  was  intro¬ 
duced  as  far  back  as  1877.  It  included  a  central 
steam  generating  plant  with  underground  mains 
so  constructed  as  to  permit  of  expansion  and 
contraction,  surface  pipes,  steam  meters  and 
means  for  carrying  away  the  water  of  condensa¬ 
tion. 

The  Steam  Boiler. — The  usual  sectional  steam 
boiler  is  made  up  of  slabs  or  sections,  each  one  of 
which  is  connected  by  nipples  with  headers  at  the 
sides  and  top.  The  top  header  acts  as  a  steam 


drum  and  the  lower  as  mud  drums,  and  also  re¬ 
ceive  the  water  of  condensation  from  the  radia¬ 
tors.  Tubular  boilers  are  largely  used  for  heat¬ 
ing  purposes,  but  are  not  adapted  for  dwellings. 
A  boiler  horse-power  represents  the  evaporation 
of  34^  pounds  of  water  at  212  degrees,  which 
gives  33,317  B.  T.  U. 

Power  Rule. — One  B.  T.  TJ.  will  raise  the  tem¬ 
perature  of  one  cubic  foot  of  air  55  degrees.  The 
rule  is,  multiply  the  volume  of  air  in  cubic  feet 
by  the  degrees  raised  and  divide  by  55.  To  raise 
100,000  cubic  feet  of  air  70  degrees. 

100,000  X  70  =  +- 

55 

Radiators. — Cast-iron  radiators  give  off  an  aver¬ 
age  per  square  foot  of  surface  1.5  B.  T.  U.  The 
temperature  of  steam  at  3  pounds  pressure  is  220 
degrees;  subtracting  70  degrees,  the  normal  tem¬ 
perature,  we  have  150  degrees,  the  average  dif¬ 
ference  between  the  temperature  of  steam  and 
the  air  of  the  room.  Therefore  we  have  150  X 
1.5  =  225  B.  T.  U.  as  the  efficiency  of  the  aver¬ 
age  cast-iron  radiator.  A  circulation  coil  would 
give  off  300  B.  T.  U.  The  three  systems  of  pip¬ 
ing  are  known  as  ‘Two-pipe,”  “one-pipe”  and 
“one-pipe  circuit  system.”  The  radiators  are 
freed  from  air  when  steam  is  turned  on,  by  vari¬ 
ous  forms  of  air  valves.  A  very  vital  matter  is 
the  proportioning  of  the  size  of  steam-pipes. 
There  are  several  methods  employed  in  the  ad¬ 
justment  of  steam  piping  to  the  requirements  of 
the  building  to  be  equipped,  all  based  on  experi¬ 
ence  and  close  observation. 

Types  of  Radiators. — The  types  of  radiators  for 
indirect  heating  come  in  quite  a  variety.  The 
efficiency  of  an  indirect  heater  depends  upon  its 
form,  difference  of  temperature  between  the 
steam  and  the  surrounding  air  and  the  velocity 
with  which  the  air  passes  over  the  surrounding 
air.  The  principles  are  the  same  as  in  direct 
heating.  To  compute  heating  surface  required  to 
warm  and  ventilate  a  building,  take,  for  example, 
a  school-room,  zero  weather,  where  the  heat  loss 
of  conduction  through  walls  and  windows  is  36,- 
000  B.  T.  U.  and  the  supply  of  air  is  100,000  feet 
per  hour.  By  first  rule  given  we  had 

- — — -  =  127  272  B.  T.  TJ.  required  for 

00 

ventilation.  Now  36,000  +  127,272  =  163,272 
B.  T.  TJ.,  the  total  heat  required.  Divide  this  by 
600,  the  ascertained  efficiency  of  the  indirect 
radiators  in  this  case,  and  we  have  272  square 
feet  of  surface  required.  There  are  simple  rules 
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for  determining  the  size  of  warm-air  fines  and 
cold  air  direct.  The  “two-pipe”  system  is  used 
in  indirect  heating.  The  rules  for  the  care  and 
management  of  steam-heating  boilers  are  well  de¬ 
fined  and  are  to  be  found  in  many  works  devoted 
to  the  elucidation  of  this  interesting  subject. 

Hot- Water  Heaters. — Hot-water  heaters  differ 
from  steam  boilers,  particularly  in  not  having  the 
reservoir  or  space  for  steam  above  the  heating 
surface.  Automatic  regulators  are  often  used  to 
maintain  a  constant  temperature  of  the  water,  of 
which  there  are  many  varieties  in  common  use. 

Mechanism  of  Hot-Water  Heaters. — In  the  di¬ 
rect  hot-water  heating  system  the  hot  water 
flows  through  the  pipes,  giving  up  its  heat  by 
conduction  to  the  coils  and  radiators,  which  in 
turn  transfer  it  to  the  air  of  the  room.  Hot- 
water  radiators  differ  from  steam  radiators  in 
having  &  horizontal  passage  at  the  top  as  well  as 
at  the  bottom  to  draw  off  the  air,  which  gathers 
at  the  top  of  each  loop  or  section.  The  efficiency 
of  the  hot-water  radiator  is  determined  this  way. 
Assuming  170  as  the  average  temperature,  sub¬ 
tracting  70,  we  have  100,  multiply  by  1.5  ==  150, 
efficiency. 

Piping  of  Hot  Water. — In  piping  hot  water  the 
mains  and  branches  have  an  upward  inclination; 
the  returns  are  parallel  to  the  mains  and  are 
inclined  downward.  The  expansion  tank  is 
placed  above  the  highest  radiator.  The  capacity 
of  this  tank  in  gallons  is  determined  by  dividing 
the  square  feet  of  radiation  by  40. 

The  Combination  System. — The  combination 
system  secures  the  advantage  of  a  hot-water  sys¬ 
tem  for  moderate  temperature  and  of  steam  heat¬ 
ing  for  extremely  cold  weather.  The  size  of  pipe 
depends  on  four  conditions,  size  of  radiator,  ele¬ 
vation  above  boiler,  length  of  pipe  and  difference 
in  temperature  between  supply  and  return. 

Pipe  Proportions. — Indirect  hot-water  heaters 
are  used  principally  in  the  warming  of  dwelling- 
houses,  hut  it  is  not  desirable  to  supply  more 
than  80  to  100  square  feet  of  radiation  from  a 
single  connection.  The  sizes  of  pipes  for  runs  up 
to  100  feet  range,  as  follows:  1  inch,  15  square 
feet  indirect  radiation;  1£,  30  square  feet;  1%,  50 
square  feet;  2,  100  square  feet;  3,  300  square 
feet;  3£,  400  square  feet;  4,  600  square  feet;  5, 
1,000  square  feet. 

Exhaust-steam  heating  calls  for  a  system  of 
piping  that  allows  only  a  slight  increase  of  back 
pressure  to  be  thrown  upon  the  engine.  In  the 
low-pressure  or  vacuum  systems  the  pressure  in 
the  heating  system  is  less  than  the  atmosphere. 


Systems  of  Circulation.  —  The  circulation 
through  the  radiators  is  produced  by  suction 
rather  than  by  pressure,  which  has  several  ad¬ 
vantages.  The  Webster  system  has  an  automatic 
outlet  valve  on  each  coil  and  radiator  connected 
with  some  form  of  suction  apparatus.  In  the 
Paul  system  the  suction  is  connected  with  the 
air  valves  instead  of  the  returns,  and  the  vacuum 
is  produced  by  means  of  a  steam  injector  instead 
of  a  pump.  The  returns  are  carried  back  to  the 
receiving  tank  and  pumped  back  to  the  boiler. 

Forced-Blast  System. — The  forced-blast  system 
has  an  advantage  over  the  gravity  system.  The 
exhaust  method  consists  in  draining  the  air  out 
of  a  building  and  providing  for  the  heat  thus 
carried  away  by  placing  steam  coils  under  the 
windows  or  elsewhere. 


The  Plenum  Method. — In  the  plenum  method 
the  air  is  forced  into  the  building  and  quality, 
temperature  and  point  of  admission  are  com¬ 
pletely  under  control.  All  spaces  are  filled  with 
air  under  slight  pressure  and  the  leakage  is  out¬ 
ward,  and  ample  opportunity  is  afforded  for 
warming  the  air  by  means  of  heaters. 

Rules  for  Efficiency. — The  rule  for  determining 
efficiency  of  a  heater  with  forced  blast  is  shown 
in  this  example:  If  600,000  cubic  feet  of  air  per 
hour  is  to  he  raised  from  10  below  zero  to  80 
above,  with  a  velocity  through  the  heater  of  800 
feet  per  minute  and  a  steam  pressure  of  5  pounds, 
we  have 


600,000  X  90 
55 


—  981,818  B.  T.  U. 


In  this  case  a  heater  10  pipes  deep  is  required 
giving  an  efficiency  of  1,500  B.  T.  U.  Hence 


981,818 

1,500 


=  654  feet  of  surface. 


In  making  this 


and  all  other  similar  calculations  it  is  necessary 
to  consult  tables,  especially  prepared,  to  know 
what  divisor  to  use  for  a  given  pressure.  In  this 
particular  case  the  divisor  is  55  and  90  is  the  addi¬ 
tion  of  10  degrees  below  to  80  degrees  above. 

Example. — Take  an  audience  hall  calling  for 
400,000  cubic  feet  of  air  per  hour;  loss  of  heat 
through  walls  in  zero  weather  250,000  B.  T.  U. 
What  should  be  the  size  of  the  heater  and  how 
many  rows  of  pipe  deep  with  20  pounds’  steam 
pressure? 


400,000  X  70 
55 


=  509,090  B.  T.  TJ.  for 


ventilation,  adding  250,000  to  509,090,  we  have 
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759,090  B.  T.  U.  to  be  supplied.  In  this  example 
70  represents  normal  temperature. 

Rules  for  Regulating  Fans. — Relative  to  fans 
the  following  rules  are  established: 

1.  The  volume  or  air  varies  directly  as  the 
speed  of  the  fan,  i.  e.,  doubling  the  number  of 
revolutions  doubles  the  volume  of  air  delivered. 

2.  The  pressure  varies  as  the  square  of  the 
speed;  for  example,  if  the  speed  is  doubled  the 
pressure  is  increased,  2X2  =  4  times. 

3.  The  power  required  to  run  the  fan  varies  as 
the  cube  of  the  speed;  if  the  speed  is  doubled  the 
power  required  is  increased  2  X  2  X  2  =  8  times. 
Electric  motors  are  especially  adapted  to  fans. 
With  the  blower  type  of  fan  the  size  of  the  main 
-ducts  may  be  based  on  a  velocity  of  1,200  to  1,500 
feet  per  minute;  the  branches  on  a  velocity  of 
1,000  to  1,200  feet,  or  when  the  pipes  are  small, 
las  low  as  600  to  800  feet.  Flue  velocities  of  500 
to  700  feet  may  be  used.  Factory  practice  allows 
100  to  150  cubic  feet  of  space  per  foot  of  pipe. 
Take  a  machine  shop  100  feet  long,  50  feet  wide, 
3  stories,  each  10  feet  high,  to  be  warmed  by 
forced  blast,  using  exhaust  steam  in  the  heater, 
air  to  be  returned  to  the  heater  and  to  pass 
through  it  every  15  minutes.  What  size  of 
blower  wrill  be  required?  The  total  volume  of  air 
is  100  X  50  X  3  X  10  =  150,000  cubic  feet. 


150,000 

140 


=  1,071  feet  of  pipe. 


In  this  problem  the  divisor  140  is  found  in  the 
tables  of  calculations  covering  all  conditions  and 
which  must  be  consulted  and  followed  in  all  esti¬ 
mates. 

Double  Direct  System. — The  double  direct  sys¬ 
tem  permits  more  heat  to  be  supplied  to  certain 
rooms  in  a  building  than  others.  The  tempera¬ 
ture  in  given  rooms  is  regulated  by  mixing  with 
the  hot  air  a  sufficient  volume  of  cold  air  at  the 
bases  of  the  different  flues. 

The  Disk  Wheel. — The  disk  or  propeller  type  of 
wheel  is  used  where  air  is  to  be  moved  against  a 
very  light  resistance.  A  form  of  light  construc¬ 
tion  is  adopted  which  is  connected  with  the  main 
vent  flues. 

Electric  Heaters. — Electric  heaters  have  a  wide 
range  of  application,  are  instantly  available  and 
are  regulated  at  will.  The  commercial  unit  for 
electricity  is  one  watt  for  one  hour  and  is  equal 
to  3.41  B.  T.  U.  Electricity  is  usually  sold  on 
the  basis  of  1,000  watt  hours  called  kilowatt 
hours,  which  is  equal  to  3,140  B.  T.  U.  A  watt 


is  the  product  of  a  current  of  one  ampere  by  an 
electromotive  force  of  1  volt. 

Heat  is  obtained  from  the  electric  current  by 
placing  a  greater  or  less  resistance  in  its  path. 
The  method  of  wiring  for  this  purpose  is  essen¬ 
tially  the  same  as  for  lights. 

The  temperature  regulators  have  three  essen¬ 
tial  features,  an  air  compressor  and  reservoir  and 
distributing  pipes;  second,  thermostats;  third, 
diaphragms  or  pneumatic  valves  at  the  radiators. 

Heating  of  Office  Buildings. — In  heating  and 
ventilating  heaters,  air  is  forced  into  closed 
spaces  beneath  the  auditorium  and  balcony  floors 
and  discharged  upward  through  small  openings. 
Office  buildings  are  satisfactorily  warmed  by  di¬ 
rect  steam,  hot  water,  or  where  ventilation  is  de¬ 
sired,  by  the  fan  system. 

Apartment  Houses.  —  Apartment  houses  are 
warmed  by  furnaces,  direct  steam  or  hot  water. 
The  systems  of  heating  and  ventilation  are  the 
result  of  long,  patient  and  scientific  study  and 
experiment  by  a  class  of  engineers  who  deserve 
much  from  the  public  for  their  achievements. 

Rules  of  Computation. — The  required  grate  sur¬ 
face  of  the  heater  may  be  computed  by  knowing 
the  number  of  gallons  to  be  heated  per  hour  and 
the  rise  in  temperature  required,  as  follows:  Re¬ 
duce  the  gallons  to  pounds  by  multiplying  by  8.3 
and  this  result  multiply  by  the  rise  in  tempera¬ 
ture  to  obtain  results  in  thermal  units.  Assum¬ 
ing  a  combustion  of  5  pounds  of  coal  per  square 
foot  of  grate  and  an  efficiency  of  8,000  thermal 
units  per  pounds  of  coal,  we  have — grate  surface 
in  square  feet  = 

gals,  per  hour  X  8.3  X  rise  in  temp. 

5  X  8,000. 

Problem. — How  many  square  feet  of  grate  sur¬ 
face  will  be  required  to  raise  the  temperature  of 
200  gallons  of  water  per  hour  from  40  degrees  to 
180  degrees? 

Using  above  formula,  we  have: 


200  X  8.3  X  (180-40) 
5  X  8,000. 


=  5.8  square  feet. 


Application. — Take  a  hotel  with  30  bath-tubs, 
which  are  to  be  supplied  three  times  each  between 
hours  of  7  and  9  o’clock,  20  gallons  for  bath,  with 
400  gallons  storage  tank.  Starting  with  tank  full 
of  hot  water,  how  many  square  feet  of  grate  sur¬ 
face  will  be  required  to  heat  the  additional  quan¬ 
tity  of  water  within  the  stated  time,  if  its  tem¬ 
perature  is  raised  from  50  to  130  degrees? 
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If  steam  at  10  pounds  pressure  is  used  instead 
of  a  heater,  how  much  heating  coil  will  he  needed? 

Gallons  of  water  required  —  30  X  3  X  20  = 
1,800.  Subtracting  400  gallons  already  heated, 
we  have  1,400  gallons  to  be  heated.  Rise  in  tem¬ 
perature,  130  —  50  =  80  degrees. 

B.  T.  U.  per  hour  =  700  X  8.3  X  80  =  4,648, - 
000,  which  divided  by  5  X  8,000,  gives  11.6  square 
feet  of  grate. 

Practical  Problem. — To  ascertain  square  feet  of 
coil  surface.  Temperature  of  steam  at  10  pounds 
=  239  degrees.  Average  temperature  of  water  in 
the  coils,  90  degrees  =  239  —  90  equals  149  de¬ 
grees,  the  difference  between  steam  and  average 
water  temperature.  B.  T.  U.  square  feet  of  heat¬ 
ing  coil  per  hour  equals  149  X  200  =  29,800.  Di¬ 
viding  4,648,000  B.  T.  U.  per  hour  by  29,800,  we 
have  15.5  square  feet  of  coil  surface. 

The  solution  of  all  such  problems  is  effected  by 
reference  to  the  voluminous  tables  published  in 
connection  with  the  plumbing  craft.  These  tables 
were  early  used  and  enable  the  mechanic  to  solve 
all  ordinary  and  even  complex  problems. 


Horseshoes,  The  Making  oh 

Growth  of  the  Manufacture. — The  manufacture 
of  horseshoes  became  a  separate  industry  some 
fifty  or  more  years  ago,  soon  after  the  manufac¬ 
ture  of  iron  on  a  large  scale.  Prior  thereto  horse¬ 
shoes  were — and  still  are,  in  many  remote  quar¬ 
ters  of  the  globe — laboriously  hammered  out.  The 
earlier  efforts  at  horseshoe  making  were  crude, 
but  the  inventive  talent  of  workers  in  iron  soon 
devised  machinery  which  enormously  increased 
the  production  and  materially  decreased  the  cost. 
The  machinery  is  complicated  but  highly  practi¬ 
cal,  and  turns  out  shoes  unerringly  exact. 

Material  Used. — The  material  used  is  of  special 
manufacture,  and  has  been  brought  up  by  proper 
manipulation  to  meet  the  demands.  The  use  of 
shoes  is  so  universal  that  the  consequences  of  their 
absence  is  never  thought  of.  The  value  of  the 
factory  output  per  year  is  at  present  in  excess  of 
$1,000,000.  To  this  amount  must,  of  course,  be 
added  a  much  larger  sum  for  the  value  of  horse¬ 
shoes  made  outside  of  regular  factories. 

Among  the  many  varieties  of  horseshoes  made 
are  light,  medium  and  heavy  shoes  in  iron  or  steel, 
long-heel  shoes  in  heavy,  light  and  medium 
weights;  short-heel,  extra  light,  extra  swaged, 
city  pattern,  long-heel  city  pattern,  light  driving, 
snow  shoes,  broncho  shoes  and  mule  iron  and  steel 
shoes.  The  industry  supplies  16,000,000  horses. 


Horse  Clothing  Industry. 

Rise  of  the  Industry. — Until  within  compara¬ 
tively  recent  years  the  providing  of  horses  with 
clothing  of  any  kind  attracted  comparatively  little 
attention.  As  they  were  unable  to  make  known 
their  wants  or  to  express  their  opinions  of  their 
owners,  on  cold  days  they  were  permitted  to  go 
unprotected  and  unprovided  for  until  a  humani¬ 
tarian  sentiment  took  the  place  of  former  indiffer¬ 
ence.  The  breeding  of  race  horses,  carriage  horses 
and  horses  for  general  driving  and  riding  was  the 
first  actual  stimulus  to  the  manufacture  of  cloth¬ 
ing  for  horses;  as  soon  as  it  became  the  fashion 
to  have  some  regard  for  the  comfort  of  horses, 
factories  began  to  turn  out  all  varieties  of  horse 
clothing.  No  well-equipped  stable  is  now  com¬ 
plete  without  covering  for  each  horse,  and  even 
provision  is  made  for  the  ordinary  work  horses  by 
which  they  will  be  protected  from  extreme  cold, 
and  in  the  extreme  heat  of  summer  with  horse 
bonnets. 

Horses  at  liberty  can  bear  a  great  deal  of  cold 
safely.  So  exposed,  they  become  rough  as  bears 
and  sluggish  as  donkeys.  In  many  well-conducted 
stables  horses  are  provided  in  winter  with  sum¬ 
mer  clothing  of  light  kersey,  with  a  quarter-cloth 
of  brown  Holland,  neatly  bound  with  colored  tape, 
often  adorned  with  a  crest  or  monogram,  which 
cost  from  $5  to  $10  each. 

For  ordinary  use  there  should  be  a  day  suit  and 
a  night  suit.  The  day  suit  may  consist  of  a  com¬ 
mon  rug,  cut  out  to  fit  and  fastened  over  the 
chest.  One  or  two  additional  blankets  might  be 
provided  for  very  cold  weather.  Well-fitting  sets 
of  knee-caps  should  be  kept  on  hand  in  every 
stable  and  always  put  on  the  horses  when  sent  out 
to  exercise.  Hoods  are  good  when  long  journeys 
are  to  be  made  by  rail  in  cold  weather.  Horse 
clothing  made  of  blankets  instead  of  the  usual 
felted  cloth  is  best  for  night  clothing,  because  in 
lying  down  it  is  sure  to  get  dirty.  It  is  false  econ¬ 
omy  to  use  the  same  horse  clothing  day  and  night. 

Grooms  should  be  made  to  understand  that 
although  draughts  are  injurious,  horses  will  be 
poisoned  in  a  hothouse-like  stable,  and  may  be: 
kept  in  capital  condition  in  the  coldest  dry  stable* 
if  they  are  warmly  clothed.  The  average  tem¬ 
perature  should  be  between  45  degrees  and  50  de¬ 
grees  Fahr.,  or  a  little  warmer  in  winter  than  the 
outside  air.  If  it  smells  hot,  it  is  too  hot.  A  reg¬ 
istering  thermometer  hung  up  in  a  stable  of  valu¬ 
able  horses  will  be  a  useful  silent  witness  for  the 
horse  owner. 


1554 


OUR  MECHANICAL  WORKERS  AND  APPLIED  MECHANISM. 


There  should  always  be  a  supply  of  bandages. 
Clothing  assists  in  giving  the  horse  a  good  smooth 
coat  and  for  protecting  horses  from  chill. 

Production  of  Horse  Clothing. — In  1900  there 
were  made  514,952  square  yards  of  horse  blankets, 
all  wool,  worth  $256,211;  1,094,537  square  yards 
cotton  mixed,  worth  $228,943,  and  5,702,315 
square  yards  woven  on  cotton  warps  with  weft 
partly  or  wholly  of  wool,  worsted  or' hair,  worth 
$1,252,824,  a  total  of  7,711,804  square  yards, 
which  shows  that  the  horses  are  pretty  well  looked 
after,  but  they  deserve  still  greater  regard. 


Comparative  Summary  of  the  Horse  Clothing  Industry. 


1880 

1890 

1900 

Number  of  establishments. . 
Capital  invested . 

3 

$410,000 

665 

$137  400 
$695,000 

31 

$1,028,528 

881 

$239,074 

$1,572,265 

26 

$653,645 

575 

$176,687 

$1,305,164 

Wage-wnrkera  tltt . . 

Wages  paid . . . . 

Value  of  products... . . 

Hosiery  and  Knit  Goods. 

Colonial  Manufacturers. — The  manufacture  of 
hosiery  was  introduced  into  the  colonies  by  the 
German  Palatines,  who  settled  in  a  suburb  of 
Philadelphia,  Pa.,  known  as  Germantown.  Wil¬ 
liam  Penn  established  the  holding  of  semi-annual 
fairs,  and  at  these  fairs  the  hosiery  made  by  the 
Germans  constituted  a  striking  exhibit.  The  in¬ 
dustry  has  thriven  ever  since  and  is  now  one  of 
the  most  important  in  that  city.  Many  of  the 
most  famous  and  successful  knitting  machines 
have  been  invented  and  built  there.  Knitting 
early  became  a  house  occupation,  but  in  later 
years  became  centralized  in  vast  plants. 

Pirst  Stocking  Factory. — As  late  as  1831  the 
only  stocking  factory  in  the  United  States  was  at 
Newburyport,  Mass.,  though  there  are  records  of 
patents  having  been  previously  granted  for  knit¬ 
ting  machines.  In  1837  knit  hose  and  knit  shirts 
were  made  in  a  factory  at  Lowell,  Mass.  In  1850 
there  were  only  three  knitting  mills  in  the  State 
of  New  York. 

Automatic  Appliances. — In  the  art  of  knitting, 
inventions  of  the  most  important  character  and 
of  valuable  peculiarities  have  been  introduced 
during  the  past  twenty-five  years.  These  im¬ 
provements  have  been  in  the  direction  of  pro¬ 
ducing  automatic  power  machines  to  do  all  the 
work  that  human  fingers  could  possibly  do  in  the 
production  of  machines  capable  of  turning  out 
complete  articles. 


Circular  Machines. — Circular  machines  were 
devised  as  long  ago  as  1859,  but  they  were  very 
crude  and  did  not  obtain  recognition.  The  first 
practical  machine  of  this  character  was  the  Shaw, 
brought  into  use  in  1879,  in  which  the  desired 
automatic  operation  was  secured.  It  provided 
means  by  which,  at  proper  points,  a  splicing  or  re¬ 
enforcing  thread  could  be  introduced  and  re¬ 
moved.  This  machine  stimulated  inventive  en¬ 
terprise,  and  a  long  series  of  important  steps 
began  to  be  taken  which  has  brought  up  the 
knitting  machine  to  its  present  phenomenal  effi¬ 
ciency. 

Many  fabrics  of  new  kinds,  which  were  for¬ 
merly  made  by  hand,  are  now  made  on  recipro¬ 
cating  machines,  familiar  in  many  respects  to  the 
early  stocking  loom.  These  goods  are  now 
largely  made  on  rotating  automatic  machines. 
Machines  have  been  generally  introduced  for  the 
manufacture  of  seamless  hosiery  which  exhibit  a 
remarkable  triumph  in  mechanism.  The  prevail¬ 
ing  fashions  have  caused  great  activity  in  the 
invention  of  machines  for  knitting  open  work 
hosiery,  and  among  these  improvements  may  be 
mentioned  those  of  Steber,  Houseman,  Brown, 
Ellis  and  Blood. 

The  Lamb  and  Cotton  types  exhibit  the  highest 
improvements  of  the  flat  bed  or  straight  knitting 
machines.  Remarkable  advances  have  been  made 
in  machines  for  the  knitting  of  ribbed  and 
striped  fabrics.  Along  this  line  1,986  patents 
have  been  issued. 

History  of  Progress. — In  1850  there  were  only 
85  hosiery  mills  in  the  United  States,  producing 
about  one  million  dollars’  worth  of  goods.  In 
1900  there  were  921,  producing  over  ninety-five 
million  dollars’  worth  of  products.  The  number 
of  wage  earners  fifty  years  ago  was  2,325.  In 
1900,  83,387.  Few  industries  on  the  American 
continent  have  grown  so  rapidly  or  are  so  firmly 
established.  It  offers  opportunities  for  young 
persons  to  earn  good  wages  with  moderate  ex¬ 
ertion. 

Power  Knitting  Machines. — A  great  event  was 
the  introduction  of  the  power  knitting  machine. 
This  revolutionized  the  industry  and  greatly  re¬ 
duced  cost  of  manufacture  and  resulted  in  the 
establishment  of  a  vast  industry.  Hand  knit¬ 
ting  frames  very  early  supplanted  the  old-time 
manual  methods.  These  frames,  while  simple  in 
construction,  added  much  to  the  factory  capacity 
and,  in  fact,  made  factory  operations  possible. 
Away  back  in  1810,  over  100,000  pairs  of  stock¬ 
ings  were  manufactured  in  Pennsylvania,  and  in 
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1858,  700  hand*knitting  frames  were  in  operation 
in  the  city  of  Philadelphia  alone,  which  has  be¬ 
come  a  great  hosiery  center.  Inventive  talent 
has  never  ceased  to  develop  improvements  in 
knitting  machines  and  the  facility  with  which 
they  execute  work  is  a  matter  of  wonderment  to 
all  unfamiliar  with  the  remarkable  progress 
which  has  been  made.  A  description  of  a  mod¬ 
ern  knitting  machine,  while  interesting  to  an  ex¬ 
perienced  knitter,  would  involve  a  mass  of  tech¬ 
nical  details  of  no  special  interest  to  others. 
These  superb  specimens  of  mechanical  skill  act 
automatically,  satisfied  with  a  supply  of  yarn  and 
a  minimum  of  attention. 

The  Industry  in  the  South. — The  growth  of  the 
industry,  especially  throughout  the  Southern 
States  during  the  past  decade,  has  been  marvel¬ 
ous  and  has  been  due  to  the  abundant  supply  of 
yarns  at  home  and  to  the  availability  of  compara¬ 
tively  unskilled  labor.  These  machines,  to  an  un¬ 
initiated  observer,  appear  to  do  all  the  work,  it 
being  difficult  at  first  to  perceive  what  particular 
relation  the  attendant  has  to  do  with  the  product. 
Tiny  metallic  fingers  seize  at  the  right  instant 
and  in  the  right  way  the  raw  material,  and  in  its 
successive  steps  to  sock-hood  and  stocking-hood 
it  finds  its  progress  provided  for  by  the  delicate 
mechanism  to  the  final  result.  These  machines 
have  routed  hand  labor  and  the  later  ones  have 
driven  the  earlier  ones  to  the  scrap  pile.  The 
cost  of  manufacture  has  been  amazingly  reduced. 

Output  Per  Worker  Increased. — Another  fea¬ 
ture  is  worth  mentioning,  viz.,  with  the  improved 
machinery  the  output  per  worker  increased  dur¬ 
ing  the  half  century  over  double  and  at  the  same 
time  the  wages  per  wage  worker  have  more  than 
doubled.  Pennsylvania  naturally  leads  in  this 
industry;  New  York  comes  second.  There  were 
in  1900,  521,871  spindles,  of  which  290,366  were 
woolen,  14,064  worsted;  205,742  cotton  spinning, 
and  133  looms,  in  addition  to  89,047  knitting  ma¬ 
chines  of  all  kinds,  24,535  sewing  machines  and 
161  sets  of  woolen  cards. 

Increase  in  Power  and  Capacity. — Knitting  ma¬ 
chines  are  increasing  in  power  and  capacity. 
Large  circular  machines  are  now  made,  which  are 
operated  by  power  and  are  capable  of  an  immense 
production,  which  makes  it  difficult  for  plants  of 
smaller  sized  machines  to  exist. 

Spread  of  the  Industry. — The  industry  contin¬ 
ues  to  extend  to  the  southward  and  westward. 
States  west  of  the  Mississippi  have  129  factories. 
Women  and  children  are  largely  employed.  In 
1860  there  were  tfnly  three  hosiery  factories  in 


the  South.  In  1900,  71  were  reported,  which  num¬ 
ber  has  since  been  increased  considerably.  The 
use  of  knitted  cotton  garments  has  increased  very 
rapidly,  and  includes  underwear,  hoods,  scarfs, 
nubias,  cardigan  jackets,  knit  shawls,  fancy  goods, 
boot  and  shoe  linings  and  some  jersey  cloth. 

Machinery  Capacity  in  Hosiery  and  Knit  Goods  Production. 


1880 

1890 

1900 

Cards . 

592 

1,183 

1,161 

Combing  machines . 

3 

16 

15 

Knitting  machines . 

12,659 

36  327 

89,047 

Sewing  machines.  . 

Looms . 

4,659 

1,964 

149 

24,535 

133 

Spindles . 

143,023 

389,353 

521,871 

Varieties  of  Goods. — Among  the  kinds  of  goods 
produced  are  flat-ribbed  goods,  plain  flat,  full 
fashioned  flat,  ribbed;  full  fashioned  flat,  plain; 
circular  ribbed,  circular  plain  and  circular 
hosiery;  hose  and  half  hose  of  wool,  cotton  or  silk; 
stockings  of  like  materials;  shirts  and  drawers; 
combination  suits;  leggins  and  garters;  gloves 
and  mittens;  hoods;  scarfs;  nubias;  cardigan  jack¬ 
ets;  sweaters;  athletic  goods;  fancy  jackets; 
shawls;  wristers  and  fancy  knit  goods;  boot  and 
shoe  linings;  astrakhans  and  jersey  cloth  and 
stockinette. 

Materials. — All  these  various  lines  of  goods  are 
produced  on  specially  devised  and  adapted  ma¬ 
chines,  in  which  the  fundamental  principle  is  the 
same.  Among  the  materials  worked  up  to  pro¬ 
duce  the  various  kinds  of  goods  called  for  are 
wool,  foreign  and  domestic;  cotton,  shoddy,  wool 
waste,  camel’s  hair  and  mohair.  The  yams  used 
are  woolen  and  worsted,  merino,  cotton,  silk, 
linen,  jute  and  ramee. 


A  Comparative  Summary  of  the  Hosiery  and  Knit  Goods  Industry 
in  the  United  States. 


1880 

1890 

1900 

Number  of  establishments. .  . 
Capital  invested . 

359 

$15,579,591 

28,885 

$6,701,475 

$29,167,227 

796 

$50,607,738 

59,588 

$16,578,119 

$67,241,013 

921 

$81,860,604 

83,387 

$24,358,627 

995,482,566 

Wage-earners . 

Wages  paid . . . 

Value  of  products . 

House  Furnishing  Goods  Industry. 

A  Growing  Industry. — The  providing  of  house¬ 
furnishing  goods  has  within  a  few  years  de¬ 
veloped  a  number  of  minor  and  specialized  in¬ 
dustries,  in  each  of  which  some  one  or  more 
particular  lines  of  goods  are  produced. 
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Furnishing  Stores. — The  rapid  multiplication  of 
small  houses  during  the  past  few  decades,  each 
furnished  practically  in  a  similar  manner  and 
with  practically  similar  material,  articles  and 
utensils,  created  a  market  for  large  supplies  which 
led  to  special  efforts  of  merchants  to  meet  these 
requirements.  Hence  house-furnishing  stores 
have  grown  in  number  and  extent  wherein  almost 
any  article  desired  for  kitchen,  pantry  or  dining¬ 
room  can  he  had.  These  stores  represent  the 
changing  habits  and  methods  among  the  people, 
and  they  are  also  indicative  of  the  growth  of  com¬ 
mercial  instincts  peculiar  to  our  own  age  for  the 
supply  of  these  wants. 

Necessity  of  House  Furnishings. — The  rapid 
building  up  of  cities  and  towns  calls  for  the 
quick  equipment  of  homes.  The  habits  of  the 
people,  the  frequent  changes  of  homes,  due  to 
suddenly  developed  opportunities  for  employ¬ 
ment,  create  necessities  for  immediate  furnishings 
which  could  not  be  supplied  under  older  business 
methods.  The  house-furnishing  store  represents 
an  advance  in  business  methods  and  an  adapta¬ 
bility  to  the  new  conditions  and  requirements  of 
the  day.  The  business  of  these  stores  has  in¬ 
creased  over  tenfold  within  twenty  years.  It  is 
a  matter  of  great  convenience  for  householders  to 
find  under  one  roof  almost  any  article  of  domestic 
convenience  attractively  displayed. 


Comparative  Summary  of  Housefurnishing  Goods  not  Otherwise 
Mentioned  in  the  Census. 


1880 

1890 

1900 

Number  of  establishments  ... 
Capital  invested  . . 

48 

$456,806 

592 

$216,890 

$1,332,188 

183 

$6,939,659 

3,417 

$1,506,929 

$8,347,285 

210 

$10,638,248 

5,212 

$1,837,552 

$14,280,575 

W age~earn ers  . , . . . . 

WagAg  pa.ul . 

Value  of  product  , . . 

Ice  Making. 

Refrigeration  Processes. — The  statement  might 
at  first  sight  appear  incredible,  but  it  is  verified 
by  the  records  of  the  United  States  Patent  Office 
that  4,337  patents  have  been  granted  for  various 
processes  of  refrigeration.  The  first  machine  for 
the  manufacture  of  ice  was  invented  in  1755,  and 
was  based  on  the  principle  that  the  creation  of  a 
vacuum  increases  the  evaporation  of  water,  and 
by  this  means  produces  ice.  In  1810  the  chemical 
affinity  of  sulphuric  acid  for  water  was  discovered 
and  ice  was  produced  by  this  agency. 

The  First  Ice  Machine. — The  first  commercially 
successful  ice-making  machine  was  made  by  J acob 


Perkins,  an  American  engineer  residing  in  Lon¬ 
don,  who  obtained  a  patent  for  his  machine  in 
1834.  The  refrigerant  was  ether,  and  the  evapo¬ 
rator  containing  it  was  inclosed  in  pipes  through 
which  the  brine  circulated  at  a  temperature  of  5 
degrees  Fahr.  In  1850  Professor  Twining,  of  New 
Haven,  patented  an  ice  machine  in  England,  and 
in  1855  produced  a  machine  in  Cleveland,  Ohio, 
which  made  1,600  pounds  of  ice  in  twenty-four 
hours.  Professor  Twining  discovered  that  ice 
frozen  at  a  temperature  slightly  below  the  freez¬ 
ing  point  would  be  transparent  with  the  excep¬ 
tion  of  the  small  porous  core,  while  if  frozen  at  a 
lower  temperature  it  would  be  opaque  and  porous 
throughout.  The  machine  which  indicated  the 
modern  ammonia  absorption  system,  was  made  by 
a  Frenchman  in  1860;  it  was  by  this  machine  that 
the  trade  in  frozen  meat  was  introduced  to  the 
world.  Captain  David  Smith,  of  Chatham,  Mass., 
originated  the  plate-ice  system,  and  erected  the 
first  machine  of  this  kind  in  Oakland,  Cal. 

Historical  References. — The  ancients  under¬ 
stood  the  art  of  producing  cold  by  artificial 
means.  It  was  early  discovered  that  porous  re¬ 
ceptacles  would  keep  their  contents  cooler  than 
non-porous,  and  in  Egypt  and  East  India  vessels 
containing  water  to  be  frozen  were  covered  with 
stalks  of  corn  or  sugar  cane.  In  some  localities 
in  the  Far  East  as  many  as  100,000  pans  were 
used  in  making  ice  in  extremely  porous  pans.  The 
Egyptians  allowed  jars  of  boiled  water  to  remain 
on  the  house  roofs  over  night,  and  in  the  morning 
they  were  moistened  with  water  on  the  outside 
and  bound  with  grass  or  plants  and  put  in 
trenches. 

Cool  Drinks. — Mediaeval  history  tells  of  the  cus¬ 
tom  of  cooling  drinks,  which  spread  from  Greece 
and  Italy  to  France  and  Western  Europe.  Salt¬ 
petre  was  first  used  by  the  Italians  about  1550  for 
refrigerating  purposes.  The  liquid  to  be  cooled 
was  put  in  a  little-neck  bottle,  which  was  im¬ 
mersed  in  a  receptacle  filled  with  cold  water;  salt¬ 
petre  was  then  added  to  the  water  of  the  outer 
vessel,  and  the  bottle  containing  the  water  or 
liquid  to  be  cooled  was  twirled  around  on  its  axis, 
the  proportion  of  saltpetre  to  water  being  1  to  4 
or  5. 

Natural  Ice. — Natural  ice  as  an  article  of  com 
merce  did  not  obtain  importance  until  the  begin¬ 
ning  of  the  nineteenth  century.  The  year  1805 
may  be  regarded  as  the  beginning  of  the  industry 
in  the  United  States.  Cargoes  of  ice  were 
shipped  to  the  West  Indies,  and  later  on  to  South 
Atlantic  and  Gulf  ports. 


INDIA  RUBBER  AND  ITS  USES. 
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Two  Systems. — There  are  two  systems  in  manu¬ 
facturing  ice,  known  as  the  “compressor”  and  the 
“absorption”  systems.  The  compressor  system, 
which  is  by  far  the  more  important  of  the  two, 
involves  three  successive  steps,  respectively  called 
compression,  condensation  and  expansion.  Am¬ 
monia,  which  contains  no  water  in  the  gaseous 
form,  is  subjected  to  a  pressure  of  from  125  to 
175  pounds  per  square  inch,  by  the  use  of  a  pump 
employing  steam  or  other  power.  The  gas  is  then 
reduced  to  a  liquid  state  by  condensation,  by  pass¬ 
ing  the  ammonia  through  coils  of  pipe  which  are 
in  contact  with  cold  water  or  some  other  cooling 
medium.  The  excess  of  heat  is  then  given  up  and 
the  ammonia  reduced  to  the  liquid  state.  It  then 
expands,  or  becomes  gaseous,  in  the  coils  of  the 
pipe  which  are  in  contact  with  the  water  to  be 
frozen.  This  reduces  the  temperature  of  the  am¬ 
monia  gas  below  the  freezing  point  of  water,  and 
the  ammonia  absorbs  from  the  water  to  be  cooled, 
the  heat  which  was  taken  from  the  former  during 
condensation.  This  of  necessity  results  in  the 
freezing  of  the  water,  which  is  the  theory  of  all 
refrigerating  processes.  The  ammonia,  having 
done  its  cooling  work,  returns  to  the  compressor 
and  is  used  over  again. 

The  Absorption  Process. — An  aqueous  solution 
of  ammonia  is  used,  in  which  four  successive  steps 
are  involved,  namely — generation  of  gas,  conden¬ 
sation,  expansion  and  absorption.  Heat  applied 
to  the  aqua  ammonia  converts  it  into  a  gas,  raises 
the  pressure  between  120  pounds  to  160  pounds 
per  square  inch.  The  ammonia  is  then  condensed 
by  being  conducted  through  pipes  in  contact  with 
cold  water.  Expansion  then  follows.  The  am¬ 
monia  is  changed  from  a  liquid  to  a  gas,  and  being 
greatly  reduced  in  temperature,  absorbs  heat  from 
the  pipes,  thus  producing  ice. 

Materials  Used. — Ammonia — anhydrous  and 
aqua — is  the  principal  material  used  as  a  re¬ 
frigerant.  The  principal  item  of  expense  is  the 
cost  of  the  fuel  used  to  operate  the  machinery. 
The  other  materials  used  include  brine,  made 
either  with  sodium  chloride — which  is  common 
salt — or  chloride  of  calcium,  ammonia,  ammonia 
anhydrous  and  ammonia  aqua. 

Can  System. — Practically  all  the  ice  manufac¬ 
tured  in  the  United  States  is  produced  by  the  can 
system  or  plate  system.  In  the  can  system  dis¬ 
tilled  water  is  used,  which  is  furnished  by  con¬ 
densing  exhaust  steam  from  the  refrigerating  ma¬ 
chine  or  by  condensing  live  steam.  It  is  formed 
either  in  stationary  cells  or  in  removable  cans.  .  In 
removable  cans,  the  cans  full  of  water  are  im¬ 


mersed  in  iron  or  wooden  tanks  containing  cold 
brine,  and  can  be  taken  out  singly  and  replaced 
by  others.  The  ice  is  removed  by  dropping  the 
can  into  or  sprinkling  it  with  tepid  water,  the 
time  required  for  forming  ice  varying  from  twenty 
to  sixty-six  hours,  according  to  the  thickness  of 
the  mold  and  the  temperature  of  the  brine.  A 
50-pound  block,  with  brine  at  18  degrees,  can  be 
made  in  20  hours,  100  pounds  in  36  hours,  200  to 
300  pounds  in  60  hours,  and  400  pounds  in  60 
hours. 

Plate  System. — In  the  plate  system  a  hollow 
iron  plate  is  immersed  in  a  tank  containing  the 
water  to  be  frozen.  The  ice  forms  on  the  two 
outer  surfaces.  Production  of  ice  is  slower  by 
this  process,  and  for  this  reason  several  plates  are 
necessary  for  a  continuous  process.  The  ice  cake 
may  be  of  several  sizes,  the  standard  being  16  feet 
long,  8  feet  wide  and  11  inches  thick.  Electric 
power  is  generally  used. 

The  production  of  ice  in  1900  was  4,294,439 
tons.  The  chemical  materials  used  are  ammonia, 
ammonia  anhydrous  and  ammonia  aqua. 


Comparative  Summary  of  the  Ice  Manufacturing  Industry. 


1880 

1890 

1900 

Number  of  establishments. . 
Capital  invested . 

35 

81,251,200 

447 

8140,885 

8544,763 

222 

89,846,468 

2,826 

81,095,996 

84,900,983 

775 

838,019.507 
6,880 
83,402,745 
813  780,978 

WftgP-ftarnftrs  . . 

Wages  paid . 

Value  of  products . 

India  Rubber  and  Its  Uses. 

History. — While  comparatively  a  minor  indus¬ 
trial  product,  India  rubber  within  the  past  few 
years  has  reached  a  position  of  importance  in  the 
industrial  world  which  entitles  it  to  considerable 
attention.  The  first  notice  of  India  rubber  on 
record  was  due  to  Herrera,  who  in  the  second 
voyage  of  Columbus  observed  that  the  inhabitants 
of  Hayti  played  a  game  with  a  ball  made  of  the 
gum  of  a  tree.  Torquemada,  in  1615,  mentioned 
the  name  of  the  tree  producing  it.  The  Spaniards 
learned  to  use  the  juice  of  the  tree  to  waterproof 
their  cloaks.  It  was  La  Condamine,  wjio  was  sent 
on  a  scientific  expedition  by  the  French  Govern¬ 
ment  to  Quito  in  1735,  who  first  gives  us  any 
intelligent  account  of  it.  It  was  not,  however, 
until  about  1830  that  the  production  of  rubber 
assumed  commercial  importance.  In  that  year  464 
hundredweights  were  imported  in  England,  which 
increased  to  6,640  hundredweights  in  1840,  and 
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152,118  hundredweights  in  1870.  Since  then  its 
production  and  consumption  have  enormously  in¬ 
creased,  and  plantations  are  now  being  established 
for  the  growth  of  the  caoutchouc-yielding  tree. 

Best  Rubbers. — The  rubbers  most  highly  prized 
for  their  resisting  and  enduring  qualities  are  Para, 
Ceara  and  Madagascar  rubbers.  The  greatest  read¬ 
ily  accessible  territory  is  in  South  America,  where 
the  gathering  of  caoutchouc  has  become  the  chief 
industry  of  a  large  portion  of  the  population  in 
the  rubber  belt.  Para  rubber  is  chiefly  obtained 
from  a  large  euphorbiaceous  tree,  upward  of  sixty 
feet  in  height.  It  grows  abundantly  in  the  moist, 
steamy  valleys  of  the  Amazon  and  its  tributaries. 
The  caoutchouc  is  gathered  between  August  and 
February.  The-  trees  are  tapped  in  the  evening, 
and  the  juice  is  collected  the  following  morning 
in  small  shallow  cups  made  from  clayey  soil  dried 
in  the  sun,  and  which  are  placed  below  the  inci¬ 
sions  to  receive  the  milk.  Each  tree  averages  six 
ounces  of  juice  in  three  days,  and  it  boils  down, 
yielding  about  one-third  its  weight  in  rubber.  The 
milk  is  carefully  dried  in  the  vapor  of  oily  palm 
nuts,  and  as  it  hardens  is  placed  in  layers  one  on 
the  other.  All  West  Indian  countries,  including 
Mexico,  produce  rubber,  differing  in  quality  and 
value.  Considerable  supplies  are  received  from 
Africa  and  Asia. 

Its  Composition. — Its  average  ultimate  compo¬ 
sition  is  87.5  per  cent,  carbon  and  12.5  per  cent, 
hydrogen,  which  chemists  express  by  CiOHg;  at 
0°  C.  it  becomes  rigid,  and  is  restored  at  35°  to 
40°  C.  Caoutchouc  at  120°  C.  becomes  soft,  at 
150°  C.  viscous,  and  at  200°  C.  melts.  Concen¬ 
trated  nitric  acid  destroys  it.  It  is  porous  and 
cellular,  and  when  long  soaked  absorbs  10  to  25 
per  cent,  water.  For  commercial  purposes  it  is 
produced  in  rectangular  blocks,  then  cut  into 
sheets,  and  then  vulcanized  by  the  action  of  sul¬ 
phur  or  some  compound  of  that  element,  in  order 
to  harden  it,  which  prevents  heat  or  cold  materi¬ 
ally  affecting  it.  Most  of  the  rubber  now  manu¬ 
factured  is  not  combined  with  sulphur  in  the 
sheets,  but  is  mechanically  incorporated  with  it, 
with  about  one-tenth  of  its  weight  with  that  sub¬ 
stance,  by  means  of  mixing  rollers. 

Rubber  Goods. — Ordinary  mackintosh  or  water¬ 
proof  cloth  is  prepared  by  spreading  layer  after 
layer  of  India:rubber  paste  on  the  textile  fabric. 
Sulphur  is  used  with  the  paste  when  cotton  or 
linen  is  to  be  covered.  Double-texture  goods  are 
made  by  uniting  the  rubber  surfaces  of  two  pieces 
of  the  coated  material.  Rubber  hardened  by  over¬ 
vulcanization  becomes  ebonite  or  vulcanite,  and  is 


made  by  incorporating  about  40  per  cent,  of  sul¬ 
phur  with  purified  Borneo  rubber.  There  is  an 
endless  number  of  goods  produced  by  India  rub¬ 
ber,  and  its  utility  is  rapidly  increasing. 

Other  Uses  of  Rubber. — One  of  the  most  impor¬ 
tant  uses  of  rubber  is  for  tires  for  vehicles.  At 
the  outset  rubber  tires  were  suspiciously  regarded, 
but  experience  has  demonstrated  their  great  value, 
economy  and  comfort.  This  demand  creates  a 
very  large  and  steadily  increasing  outlet,  and  the 
vehicle  industry  has  been  much  benefited  by  the 
adoption  of  these  yielding  tires.  The  production 
of  rubber  goods  is  by  no  means  restricted  to  locali¬ 
ties,  although  the  industry  prospers  particularly 
in  Rhode  Island,  Ohio,  New  York  and  two  or  three 
other  States.  In  Rhode  Island,  for  instance,  the 
production  of  mechanical  rubber  increased  three¬ 
fold  during  the  past  decade.  In  Ohio,  and  espe¬ 
cially  at  Akron,  the  rubber-tire  industry  is  excep¬ 
tionally  prosperous.  In  New  Jersey,  where  special 
attention  is  given  to  mechanical  rubber  goods, 
production  has  trebled  during  the  last  decade,  and 
it  ranks  as  the  second  industry  in  the  State. 

The  demands  of  the  bicycle  industry  years  ago 
constituted  an  important  factor  in  its  develop¬ 
ment.  This  was  followed  by  the  demand  for  rub¬ 
ber  tires  for  almost  all  manner  of  vehicles,  from 
the  lightest  to  the  heaviest.  Tires  seven  inches 
and  more  in  diameter  are  now  regularly  manufac¬ 
tured,  and  their  use  is  found  to  confer  advantages 
which  are  permanent.  The  industry  is  practically 
in  its  infancy. 

Manufacture  of  Rubber  Goods. — The  manufac¬ 
ture  of  rubber  goods  was  first  undertaken  on  an 
extensive  commercial  scale  at  Roxbury,  Mass.,  in 
1833,  by  John  Haskins,  Edwin  M.  Chaffee  and 
Luke  Baldwin.  They  first  made  cloth  for  carriage 
tops,  but  as  the  material  was  not  vulcanized,  the 
products  were  not  durable.  Nathaniel  Hay  almost 
anticipated  the  great  Goodyear  discovery,  but  he 
overlooked  to  subject  the  rubber  to  a  mixture  with 
sulphur  at  an  intense  heat.  Instead,  he  only 
rubbed  powdered  sulphur  on  the  exterior  of  the 
goods.  Charles  Goodyear,  in  1838,  began  with 
Hayward  to  experiment.  By  a  mere  accident 
Goodyear  dropped  a  bit  of  sulphur  on  a  hot  stove, 
and  found  that  it  became  absolutely  vulcanized. 
This  was  the  foundation  of  the  Goodyear  patents. 
His  first  patent  was  secured  in  1844,  and  in  all 
there  were  fifty.  He  won  medals  at  all  foreign 
exhibitions,  and  received  the  ribbon  of  the  Legion 
of  Honor  in  France.  Large  factories  soon  were 
built  to  operate.on  the  basis  of  his  patent. 


INKS  AND  INK  MAKING. 
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Statistics. — In  Massachusetts,  in  1890,  there 
were  50  establishments,  employing  3,472  workers; 
value  of  products,  $8,518,612.  In  1900  the  num¬ 
ber  of  establishments  had  increased  to  70,  and 
showed  an  increase  in  value  of  products  of  68.4 
per  cent.  In  New  Jersey  the  rubber  industry  in¬ 
creased,  as  measured  by  its  production,  from  $1,- 
303,000  in  1860  to  $6,322,569  in  1890,  and  38,- 
458,274  in  1900,  while  in  Rhode  Island  the  expan¬ 
sion  of  the  industry  in  the  single  decade  of  1890- 
1900  was  threefold,  as  measured  by  output. 


Comparative  Summary  of  the  Rubber  and  Elastic  Goods  Industry. 


1880 

1890 

1900 

N  amber  of  establishments  .  . 
Capital  invested . 

00 

86,057,987 

6,268 

82,295,972 

813,751,724 

139 

818,703,787 

9,183 

83,663,976 

818,708,917 

262 

839,304,853 

20,405 

88,082,738 

852,627,030 

Wage-workers . 

Wages  paid  . 

Value  of  products . 

Inks  and  Ink  Making. 

Composition  of  Inks. — Inks  may  he  classed 
under  four  heads — writing,  marking,  copying  and 
printing  inks.  Writing  ink  consists  either  of  col¬ 
ored  liquids  or  colored  precipitates  suspended  in 
a  liquid.  The  requirements  of  a  good  black  writ¬ 
ing  ink  are  an  infusion  of  best  nut  gall,  copperas 
and  gum.  In  making  ink  it  is  nece'ssary  to  leave 
the  mixture  to  itself  in  order  that  certain  chem¬ 
ical  action  may  take  place,  after  which  gum  is 
added  to  retain  in  suspension  the  elements  of  the 
ink.  In  some  inks  a  solution  of  logwood  is  used 
which  makes  them  sufficiently  fluid.  Red  ink  is  a 
solution  of  cochineal  in  ammonia,  or  of  brazil 
wood  in  water.  Blue  ink  is  a  solution  of  Prussian 
blue  and  oxalic  acid  in  water;  chrome  ink  is  made 
of  logwood  and  potassium  bi-chromate. 

Marking  Inks. — Marking  ink  consists  of  a  solu¬ 
tion  of  silver  nitrate  colored  with  lamp  black 
and  thickened  with  gum.  It  must  be  able  to 
withstand  the  action  of  soap,  alkaline  and  acid 
liquids. 

Copying  Ink. — Copying  ink  may  be  prepared 
by  adding  a  little  sugar  or  glycerine  to  ordinary 
black  ink,  but  it  must  be  thicker,  and  care  must 
be  taken  that  ingredients  are  used  to  prevent  it 
drying  too  quickly. 

Printing  Ink. — Printing  inks  consist  essentially 
of  well-boiled  drying  oils  mixed  with  lampblack 
or  other  pigments,  to  which  soap  and  resinous 
matters  are  sometimes  added,  but  there  are 


other  radically  different  processes  in  which  other 
materials  are  used  for  printing  house  require¬ 
ments. 

In  the  manufacture  of  ink  a  varnish  is  often 
used  which  is  obtained  by  boiling  linseed  oil. 
Colored  inks  are  made  from  this  varnish  by  add¬ 
ing  pigments  to  produce  any  g,nd  all  colors  de¬ 
sired. 

Indelible  Ink. — An  indelible  ink  can  be  made 
by  adding  to  gall  ink  a  strong  solution  of  fine 
soluble  Prussian  blue  in  distilled  water.  The  ink 
writes  greenish  blue,  but  afterward  turns  black. 

Invisible  Ink. — Invisible  or  sympathetic  ink  is 
a  solution  of  sugar  of  lead  in  pure  water.  Writ¬ 
ten  characters  are  then  held  over  a  jet  of  sulph¬ 
uretted  hydrogen,  developing  an  intense  black 
color.  Sulphate  of  copper  in  a  very  dilute  solu¬ 
tion  will  produce  an  invisible  writing  which  will 
turn  light  blue  by  the  vapors  of  ammonia. 

Restoration  of  Ink. — Faded  ink  can  be  restored 
by  brushing  over  the  writing  with  a  solution  of 
sulphide  of  ammonium. 

The  production  of  many  of  the  ordinary  com¬ 
mercial  inks  is  conducted  by  improved  process, 
embodying  the  use  of  special  machinery,  in  which 
the  raw  material  is  handled  in  large  quantities, 
and  by  which  very  material  reductions  have  been 
made  in  cost. 

Aniline  Inks.— Aniline  inks  are  variously  made. 
One  basic  method  consists  in  dissolving  aniline 
colors  in  strong  alcohol  to  which  water  is  subse¬ 
quently  added,  then  gently  heated,  after  which 
a  solution  of  powdered  gum  arabic  and  water  is 
added. 

Ink-Making  Methods. — In  the  making  of  black 
inks,  borax  and  shellac  are  used  as  well  as  log¬ 
wood  shavings,  powdered  gall,  green  vitriol,  crys¬ 
tallized  sulphate  of  iron,  sulphate  of  iron,  liquor 
of  ammonia,  spirits  of  wine,  vinegar,  etc.  These 
materials,  as  well  as  many  others,  are  used  in 
varying  proportions,  according  to  established 
methods,  the  result  of  long  experience.  There  is 
no  end  to  formula  and  to  the  methods  employed. 
Blue  inks  are  made  with  oxalic  acid,  gum  arabic, 
Chinese  blue,  Paris  blue,  vitriol,  indigo  and  other 
materials,  all  of  which  are  used  according  to  cer¬ 
tain  formula  and  subject  to  well-defined  process. 

Varieties  of  Inks. — Among  the  special  varieties 
of  inks  are  bookbinders’  inks,  burnishing  inks, 
cancelling  ink,  carbon  inks,  chrome  inks,  endors¬ 
ing  inks,  exchequer  inks,  frost-proof  ink,  gluten, 
green,  gold,  incorrodible  and  indelible  inks,  inde¬ 
structible  inks,  India  inks,  Japan  inks,  litho-. 
graphic  inks,  pharmaceutical  inks,  printers’  inks, 
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and  a  vast  variety  of  other  inks,  available  for  all 
purposes  to  which  inks  are  applied. 

Receipts  for  Making  Inks. — Ink  can  also  be 
made  as  follows:  600  parts  distilled  water,  800 
parts  lime  water,  100  parts  logwood,  25  parts 
common. hydraulic  acid,  3  parts  carbolic  acid  and 
3  parts  bichromate  of  potassium.  The  process  of 
making  is  to  dissolve  the  extract  part  in  the  lime 
water  in  an  enameled  vessel,  then  add  the  car¬ 
bolic  acid  and  hydraulic  acids.  After  a  half  hour’s 
heating  over  a  steam  bath,  let  it  get  cold  and 
strain.  Next  add  bichromate  of  potassium  to  the 
gum,  each  separately  dissolved  in  distilled  water; 
then  add  enough  distilled  water  to  make  the  whole 
equal  to  1,800  parts.  This  ink  is  at  first  red,  and 
then  turns  black. 

Ink  Receipts. — Receipts  for  making  ink  are 
many.  A  good  black  ink  may  be  made  of  1  part 
of  concentrated  solution  of  borax,  4  parts  shellac, 
boiled,  to  which  some  aniline  black  should  be 
added. 

Arnold’s  writing  fluid  is  a  mixture  of  sulphate 
of  indigo  and  ordinary  ink. 

Another  ink  can  be  made  by  powdering 
coarsely  2  pounds  gall  nuts,  1^  pounds  iron  sul¬ 
phate,  7  ounces  gum  arabic.  To  this  add  2  quarts 
vinegar  and  3^  gallons  of  water.  The  mixture 
should  be  stirred  frequently  and  let  stand  eight 
to  ten  days. 

A  very  fine  ink  is  made  of  11  parts  galls,  2 
parts  green  vitriol,  y  part  indigo  solution  and  33 
parts  water. 

A  very  black  ink  is  made  of  30  parts  extract  of 
logwood  dissolved  in  250  parts  water,  8  parts 
crystallized  carbonate  of  soda  and  30  parts  glycer¬ 
ine  of  a  specific  gravity  of  1.25.  Add  1  part 
neutral  chromate  of  potash  and  8  parts  gum 
arabic  reduced  to  a  powder  and  dissolved  in 
water. 

An  ancient  Egyptian  ink  of  great  merit  is 
made  of  a  solution  of  borax  in  water  and  pure 
lampblack.  This  ink  is  indestructible  by  time 
or  chemical  agents. 

The  numerous  ink-making  processes  of  the  past 
Twenty-five  years  have  been  simplified  into  a  few 
iby  which  the  great  bulk  of  the  standard  and  com¬ 
mercial  inks  are  produced. 

> Comparative  Summary  of  the  Ink-making  Industry  in  the  United 
States. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

63 

$1,251,050 

480 

$230,284 

$1,629,413 

73 

$2,655,219 

761 

$420,228 

$3,504,979 

104 

$3,821,514 

787 

$412,140 

$4,372,707 

Wage-earners . 

prpg paid  . . . «... 

V&lue  of  products . 

Irrigation  and  Hydraulics# 

The  Coming  Problem. — The  subject  of  irriga* 

tion  and  hydraulics  is  the  next  mighty  problem 
to  which  the  attention  of  a  large  number  of  peo¬ 
ple  of  the  United  States  will  be  directed.  The 
reasons  therefor  are  that  there  is  a  large  area 
of  arid  land  throughout  the  West  and  Southwest, 
which  is  not  susceptible  to  cultivation.  Popula¬ 
tion  is  growing  rapidly,  newcomers  are  pressing 
close  onto  the  borders  of  this  vast  desert  or  semi- 
desert,  agriculture  is  being  stimulated,  farm 
products  are  wanted  by  the  world,  railways  desire 
freight  traffic,  cultivators  of  the  soil  desire  new 
land  to  cultivate.  The  attention  of  large  num¬ 
bers  of  people  is  directed  to  the  possibilities  of 
bringing  upward  of  600,000,000  acres  of  land 
now  of  no  practical  value  under  the  dominion  of 
agriculture. 

Force  of  Public  Opinion. — Public  opinion  and 
public  necessities  have  induced  Congress  to  take 
practical  measures  to  lead  in  and  aid  the  restora¬ 
tion  of  this  valueless  area  to  the  demands  of  the 
country.  Private  enterprise  has,  during  the  past 
ten  or  twenty  years,  accomplished  much  in  the 
reclaiming  of  portions  of  this  region,  the  profits 
of  which  have  still  further  stimulated  private 
enterprise  in  that  direction  but  the  magnitude  of 
the  project  is  such  that  nothing  less  than  govern¬ 
ment  action  can  cope  with  this  work. 

Irrigation  Conventions.  —  Various  conventions 
have  been  held  within  the  past  decade  in  which 
the  subject  of  irrigation  has  been  discussed. 
Hydraulic  engineers  have  studied  the  problem 
thoroughly,  numerous  surveys  have  been  made, 
and  many  estimates  have  been  figured  out  as  to 
the  approximate  cost  of  the  work.  At  a  recent 
convention,  September,  1903,  in  Salt  Lake  City, 
which  was  composed  of  the  foremost  men  in  the 
United  States  in  finance,  in  commerce,  in  bank¬ 
ing,  railroads,  mining  and  agriculture,  measures 
were  drafted  for  the  early  undertaking  of  this 
work  upon  a  scale  of  magnitude  commensurate 
with  its  vast  importance. 

The  value  of  such  work  cannot  easily  be  esti¬ 
mated.  At  an  estimate  of  even  $10  per  acre  it 
would  add  a  value  of  $6,000,000,000  to  the  basic 
wealth  of  the  country. 

Necessity  for  Irrigation. — In  view  of  the  extra¬ 
ordinary  demand  for  American  cereal  products 
and  for  orchard  and  vineyard  fruits,  and  in  view 
of  the  vast  mineral  deposits  known  to  exist  in 
portions  of  this  area,  there  is  every  reason  for 
governmental  action  in  placing  this  land  within 
reach  of  legitimate  enterprises. 
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General  Plans  Completed. — Hydraulic  engineers 
have  formulated  plans  of  vast  magnitude  which 
embody  the  impounding  of  the  waters  of  the 
Rocky  Mountains  at  convenient  points  and  of 
conducting  it  by  means  of  ditches  and  canals  to 
the  arid  section  and  there  distributing  it  in 
smaller  streams  to  supply  the  requirements  of  the 
individual  farmer.  These  plans  have  met  with 
the  approval  of  the  highest  engineering  skill  and 
it  appears  to  be  only  a  matter  of  dollars  and  labor 
to  reclaim  a  vast  section  of  worthless  land  to  the 
agriculturists,  miners  and  manufacturers. 


Iron  and  Steel,  Workers  in. 

Growth  of  Iron  and  Steel  Making. — No  industry 
on  the  American  continent  has  advanced  with 
such  rapid  strides  during  the  past  fifty  years,  and 
especially  within  the  past  twenty  years,  as  the  iron 
and  steel  industry,  as  measured  by  capital  invested 
and  quality  and  volume  of  product.  Iron  is  some¬ 
times  spoken  of  as  the  barometer  of  trade.  It 
might  as  truthfully  be  spoken  of  as  the  barometer 
of  Civilization.  The  per  capita  annual  requir’- 
ments  of  the  people  of  the  United  States  are  500 
pounds  of  iron  and  steel.  Within  practically  one 
generation  enough  railroad  track  alone  has  been 
constructed  in  the  United  States  to  go  around  the 
earth  at  the  equator  six  times.  The  isolated  ef¬ 
forts  of  the  iron  industry,  creditable  as  they  were 
in  the  early  decades  of  the  last  century,  did  not 
assume  pronounced  shape  until  the  little  forges 
at  Pittsburg  began  the  rolling  of  bar  iron  in  a 
limited  way  in  competition  with  the  products  of 
English  mills.  For  a  long  time  the  contest  was 
an  unequal  one. 

Railroad  Demands. — The  construction  of  rail¬ 
roads  constituted  the  first  epoch  in  the  iron  and 
steel  industry.  Iron  rails  were  used,  and  they 
were  mostly  imported.  Back  in  the  early  fifties 
the  Cambria  Iron  Company  was  established ,  at 
Johnstown,  Pa.,  at  one  of  the  foothills  of  the  Al- 
leghenies,  and  supplied  railroad  builders  with  iron 
rails  to  the  extent  of  their  limited  capacity.  The 
early  efforts  of  the  iron  workers  were  chiefly  di¬ 
rected  to  the  production  of  bar  iron  and  nails  and 
to  the  production  of  foundry  iron  for  castings  and 
other  purposes,  and,  to  a  limited  extent,  of  steel 
for  tool  and  similar  purposes,  for  use  in  the  me¬ 
chanical  arts  and  in  construction. 

Multiplication  of  Mills. — Bar  mills  and  nail  fac¬ 
tories  sprang  up  in  various  localities,  the  most 
notable  centers  prior  to  1850  being  at  Pittsburg 


and  Wheeling.  With  the  expansion  of  manufac¬ 
turing,  bar  mills  grew  in  number  and  capacity; 
nail  factories  sprang  up  alongside,  sheet  mills 
began  to  compete  with  foreign  like  products,  and 
plate  mills  found  an  active  demand  for  material 
from  boiler  shops.  When  railroad  construction 
became  an  important  factor,  iron  rail  mills  sprang 
into  existence  to  supply  the  demand  for  rails,  and 
with  the  construction  of  high  buildings—' -which 
the  elevator  made  possible — the  demand  for  steel 
for  girders,  angles  and  beams  arose. 

Railroad  Development. — This  marked  the  open¬ 
ing  of  the  agricultural  implement  industry,  to 
which  the  merchant-steel  industry  contributed  so 
much;  in  fact,  without  steel,  that  great  industry 
would  have  been  a  practical  impossibility.  Then 
came  pipe  and  tube  mills,  rod  mills,  mills  for  the 
manufacture  of  wire  nails  from  rods  at  a  speed 
and  with  an  economy  of  production  that  vastly 
extended  their  use.  Each  of  these  industries  nat¬ 
urally  and  gradually  became  more  and  more  diver¬ 
sified,  each  branch  becoming  a  component  indus¬ 
try,  as  it  were,  and  carrying  in  its  wake  a  number 
of  minor  industries,  thus  constituting  a  great  web- 
work. 

Second  Great  Epoch. — The  second  epoch  came 
with  the  opening  of  the  Civil  War.  With  the  en¬ 
actment  of  the  Morrill  tariff  of  1861,  which 
greatly  restricted  iron  importations,  a  stimulus 
was  imparted  to  the  iron  industry.  The  extraor¬ 
dinary  necessities  of  the  war  attracted  capital,  and 
rolling  mills  began  to  multiply  in  localities  in 
Pennsylvania  and  Ohio,  where  fuel  was  available 
at  low  cost.  Mechanical  ingenuity  soon  discovered 
strong  incentive  to  devise  labor-saving  appliances, 
which  at  the  same  time  resulted  in  a  greater  pro¬ 
duction  at  comparatively  small  expense.  The  pud¬ 
dling  furnace  as  it  was  built  in  England  was  used. 
Blast  furnaces  began  to  be  erected,  of  small  ca¬ 
pacity.  Prom  the  early  small  furnaces  of  100  to 
300  tons  of  pig-iron  producing  capacity  per  week, 
furnaces  were  remodeled,  until  now  furnaces  of 
from  500  to  700  tons  per  day  and  over  are  ordi¬ 
nary  achievements. 

The  Third  Great  Epoch. — The  third  epoch  in 
the  iron  industry  was  the  development  of  the  Lake 
Superior  ore  region,  which  contains  a  vast  deposit 
of  ores  of  the  hematite  variety,  especially  valuable 
for  steel  making.  In  fact,  the  foothold  of  the 
steel  industry  was  in  the  Lake  Superior  ore  region. 
The  astounding  development  of  this  industry 
would  have  been  held  in  check,  had  it  not  been 
for  the  discovery  and  development  of  the  largest 
and  purest  deposit  of  coking  coal  in  the  world,  in 
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the  famous  Connellsville  region,  sixty  to  seventy 
miles  southeast  of  Pittsburg.  With  the  richest 
iron  ore  in  the  world,  averaging  65  per  cent, 
metallic  iron,  and  the  purest  coke  in  the  world, 
practically  free  from  sulphur  and  other  deleteri¬ 
ous  elements,  the  steel  industry  sprang  into  vigor¬ 
ous  life.  But  for  these  two  mighty  factors,  the 
construction  of  the  great  railway  system  of  the 
United  States,  now  aggregating  210,000  miles  of 
road,  would  have  been  of  very  much  slower  growth, 
if  not  impossible. 

Discovery  of  the  Bessemer  Process.  —  But  the 

greatest  epochal  event  in  the  development  of  the 
steel  industry  was  the  discovery  and  application  of 
the  Bessemer  steel  process,  the  work  of  Sir  Henry 
Bessemer.  This  process  consists  essentially  of 
forcing  air  through  molten  pig  iron  at  high  tem¬ 
perature,  in  which  the  oxygen  of  the  air  chemi¬ 
cally  takes  up  the  impurities  or  “foreign”  ingredi¬ 
ents  in  the  molten  metal,  instantly,  so  to  speak, 
transforming  it  into  (Bessemer)  steel,  the  steel  of 
which  railroad  rails  are  made. 

I  Open-Hearth  Process. — Second  in  importance 
to  the  Bessemer  process,  and  vital  in  its  influ¬ 
ence  on  the  steel  industry,  is  the  open-hearth  steel 
process.  By  this  process  large  quantities  of  steel 
are  rapidly  produced,  which  answers  various 
special  purposes. 

Steel  Billets. — Steel  is  ordinarily  made  into  bil¬ 
lets,  then  rolled  into  forms  and  sizes  for  specific 
use,  such  as  plates  and  structural  shapes  for  bridge 
building,  engine  and  boiler  and  car  construction 
and  an  almost  endless  variety  of  purposes.  Much 
of  this  material  is  converted  into  pipes,  tubes  and 
material  for  electric  traction  roads  and  an  almost 
endless  variety  of  shapes  used  in  the  agricultural 
implement  industry,  to  say  nothing  of  hardware, 
cutlery,  etc. 

Mining  Appliances. — The  mining  or  quarrying 
of  ore  in  the  Lake  Superior  region  has  developed 
a  number  of  economic  appliances  for  rapid  hand¬ 
ling  from  the  ore  beds  to  the  cars,  thence  to  boats, 
thence  across  the  lakes,  and  thence  by  rail  to  the 
furnaces.  Cars  of  great  capacity  are  used,  with 
devices  for  quick  unloading.  Steam  shovels  are 
used  at  many  mines,  which  simplify  the  primary 
work.  Boats  and  ships  of  immense  tonnage  ca¬ 
pacity  are  employed  to  carry  the  ore  to  its  destina¬ 
tion.  These  ores  are  classified  and  sold  according 
to  chemical  analysis  and  constituents,  and  are 
used  according  to  their  utility  for  the  various  pur¬ 
poses  to  which  iron  and  steel  are  applied. 

Limestone  Flux. — Limestone  is  used  for  fluxing 
purposes  in  the  blast  furnace.  In'  1902,  9,490,090 


tons  were  used.  The  average  consumpton  of  lime- 
stock  per  ton  of  all  kinds  of  pig  iron  produced  was 
1,192.8  pounds,  or  a  little  over  one-half  ton.  Of 
the  total  production  of  pig  iron  in  1902,  over  58 
per  cent,  was  Bessemer  and  low  phosphorus, .show¬ 
ing  the  remarkable  strides  which  the  industry 
made  in  a  few  years. 

Steel  Statistics. — The  open-hearth  steel  plants 
in  1902  numbered  98,  scattered  over  16  States. 
This  steel  is  made  by  two  processes,  known  as  the 
acid  and  basic  processes.  The  basic  process  is 
much  more  general,  the  increase  of  basic  in  1902 
being  24  per  cent,  over  1901,  and  of  the  acid 
process  15  per  cent. 

The  production  of  open-hearth  steel  castings  in 
1902  was  367,879  tons.  This  process  greatly  re¬ 
duced  the  cost  of  eastings,  and  thus  contributed 
to  the  expansion  of  their  use. 

The  production  of  crucible  steel  in  1902  was 
112,772  gross  tons,  and  of  all  kinds  of  steel  cast¬ 
ings  390,935  gross  tons,  of  which  39  per  cent, 
was  produced  in  the  State  of  Pennsylvania. 

Versatility  of  American  Workmen. — The  won¬ 
derful  adaptability  and  versatility  of  the  American 
workman  has  been  perhaps  nowhere  else  so  boldly 
exhibited  as  in  the  iron  and  steel  industry.  In 
magnitude  of  equipment,  and  in  variety  of  me¬ 
chanical  adaptations,  and  in  the  development  of 
labor-saving  devices,  and  in  the  rapidity  with 
which  metallurgical  operations  are  conducted — 
all  in  strict  accordance  with  chemical  and  mechan¬ 
ical  laws  governing  the  constitution  of  matter — 
the  steel  and  iron  mills  of  the  United  States 
have  no  equal.  Tubal  Cain  would  be  a  stranger 
among  them.  The  steel  industry  is  the  backbone 
of  American  industries.  Its  development  has 
been,  if  not  the  cause,  at  least  the  companion  of 
numerous  lesser  developments  in  agriculture, 
mining,  railroad  building  and  in  the  creation  of 
the  unparalleled  congeries  of  manufacturing  in¬ 
dustries  which  constitute  the  warp  and  woof  of 
the  economic  structure  of  the  United  States.  A 
volume  could  not  record  the  achievements  and 
transformations  and  opened  opportunities  for  in¬ 
vestment  of  capital  and  the  employment  of  labor 
and  the  developments  of  skill  in  the  manipulation 
of  steel,  which  makes  it  available  for  a  steadily 
increasing  number  of  uses. 

Metallurgists  and  Skilled  Workers. — The  gulf 
between  the  brown  stone  in  the  bowels  of  the 
earth  and  the  keen,  glistening  razor  edge  is 
quickly  leaped  over  by  scientific  metallurgy  and 
skill  and  the  skillful  manipulation  of  intelligent 
and  observing  workers.  The  steam  shovel  drags 
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the  hidden  ore  to  the  sunlight,  the  blast  furnace 
forces  it  to  part  company  with  its  useless  com¬ 
panions,  the  furnace  elevates  it  into  almost  a  com¬ 
prehension  of  its  existence,  and  the  rolls  and 
shears  graduate  it  for  entrance  into  the  great 
world  of  the  mechanical  arts. 

Something  About  a  Blast  Furnace. — The  mod¬ 
ern  blast  furnace,  often  spoken  of  as  a  stack, 
might  be  compared  to  an  enormous  bottle,  80  to 
100  feet  high,  20  to  25  feet  in  diameter  at  its 
widest  part,  which  is  about  25  feet  from  the  base, 
from  which  point  it  tapers  both  ways.  The  top, 
where  the  material  is  fed  in,  is  called  the  throat, 
the  lower  part  the  boshes,  and  about  4  feet  from 
the  bottom  are  the  tuyers,  through  which  the  air 
blast  enters.  Each  ton  of  iron  requires  from  3 
to  6  tons  of  air,  which  is  forced  into  the  furnace 
by  immense  air  compressors,  under  a  pressure  of 
from  5  to  10  pounds  per  square  inch,  heated  to  a 
temperature  of  1,500  degrees  Fahr. 

Materials  Used. — Iron  is  made  by  the  use  of  iron 
ore,  coke  or  coal,  and  limestone,  which  are  suc¬ 
cessively  emptied  in  in  fixed  proportions.  The 
coke  or  coal  furnishes  the  heat,  the  limestone  the 
flux  or  what  corresponds  to  soap  in  domestic  oper¬ 
ations.  It  assists  in  separation  of  the  iron  in  the 
ore  from  its  earthy  constituents.  The  furnace  is 
metallurgically  divided  into  three  zones,  which 
merge  one  into  the  other,  and  as  the  material  de¬ 
scends  from  one  zone  to  the  other,  the  oxygen, 
carbon,  silicon,  sulphur  and  phosphorus  all  sepa¬ 
rate  and  form,  aided  by  the  enormous  in-blast  of 
air,  which  intensifies  combustion. 

The  ore  first  gives  up  its  oxygen,  forming  car¬ 
bonic  acid;  descending  to  the  next  zone,  the  iron 
takes  up  carbon.  Manganese  is  used  to  increase 
the  power  of  carbon  to  unite  with  iron.  Phos¬ 
phorus  clings  to  the  iron  as  it  passes  down,  'and 
the  heat  in  the  lower  part  of  the  furnace  reaches 
a  temperature  of  from  3,500  to  4,000  degrees. 
Here  the  iron  has  absorbed  4  or  5  per  cent,  of  its 
own  weight  of  carbon,  and  the  foreign  matter 
driven  off  from  the  fuel,  ore  and  limestone  is 
known  as  slag,  floating  on  the  surface  of  the 
molten  iron,  where  it  is  drawn  off.  The  tapping 
hole  is  then  opened  and  the  pure  iron  (pig  iron) 
flows  out  into  prepared  receptacles,  where  it 
hardens  and  is  pried  up  before  solidifying,  or  is 
permitted  to  solidify  in  specially  constructed  beds 
recently  introduced,  when  it  becomes  the  pig  iron 
of  commerce. 

Open-Hearth  Steel  Making.— Open-hearth  steel 
is  usually  made  in  a  regenerative  furnace,  lined 
with  fire-brick  and  having  an  acid  or  a  basic  bot¬ 


tom.  A  mixture  of  pig  iron  of  certain  quality  and 
steel  scrap  is  melted,  then  tapped  with  a  ladle,  a 
certain  amount  of  spiegeleisen  or  ferro-manganese 
being  added  in  the  furnace  or  ladle  to  furnish  the 
desired  percentage  of  carbon.  From  thence  it  is 
run  into  ingots  or  castings.  Artificial  or  natural 
gas  is  used  in  melting. 

In  1872,  5-ton  open-hearth  furnaces  were  put 
into  operation  at  Nashua,  N.  H.,  and  Pittsburg, 
Pa.  Basic  open-hearth  steel  was  made  in  Cleve¬ 
land,  Ohio,  in  1886,  and  at  Homestead,  Pa.,  in 
1888,  when  melting  capacity  per  heat  was  from  7 
to  10  tons,  which  by  1890  was  increased  to  from 
20  to  30  tons,  and  in  1900  to  50  tons,  though  one 
plant  is  using  a  75-ton  furnace. 

Capacity. — In  1900  there  were  44  open-hearth 
steel  works,  with  an  annual  capacity  of  165,529 
tons;  40  crucible  steel  works,  with  2,619  pots, 
with  an  annual  capacity  of  104,393  tons,  which 
had  a  market  value  of  $7,286,882.  Of  the  entire 
steel-ingot  production  in  1900,  71.6  per  cent,  was 
Bessemer,  27.4  open-hearth  and  1  per  cent,  cru¬ 
cible  steel. 

Billets  and  blooms  made  directly  from  iron  ore 
are  largely  used  in  the  manufacture  of  crucible 
steel,  while  billets  and  blooms  made  from  pig  iron 
and  from  scrap  and  steel  are  rolled  into  plates, 
sheets,  skelp  and  rods,  and  are  used  to  make  boiler 
tubes,  boilers,  screws,  rivets,  wire,  etc. 

Bessemer  steel  was  first  produced  in  commer¬ 
cial  quantities  in  1867,  and  by  1880  eleven  rail 
mills  were  in  operation.  This  steel  is  used  for 
making  steel  rails. 


Comparative  Summary  of  Blast  Furnace  Production. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested.  . . 

341 

$89,531,362 

41,695 

812,655,428 

$89,316,569 

3,375,912 

304 

$134,608,543 

33,415 

$14,614,458 

$145,643,153 

8,845,185 

224 

$148,226,113 

39,358 

$18,500,462 

$206,823,202 

14,452,234 

Wage-workers . . . . 

\V ages  paid . . 

Value  of  products. . 

Production  in  tons •••  •••••• . 

The  production  of  charcoal  pig  iron  fell  from 
$19,268,747  capital  invested  in  1880,  to_$6,155,- 
839  in  1900;  workmen  engaged,  from  16,670  to 
1,623  the  same  years;  wages  paid,  from  $4,101,- 
276  to  $562,420;  value  of  products,  from  $12,- 
575,996  to  $5,344,515. 

The  great  iron  and  steel  industry  has  expanded 
to  phenomenal  proportions  during  the  past  ten 
years,  and  enormous  expenditures  are  still  being 
made  to  increase  productive  capacity.  In  no  other 
industry  is  there  such  activity,  and  the  high  water 
mark  of  demand  appears  to  have  been  reached. 
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Comparative  Summary  of  Rolling  Mills  and  Steil  Works  at  Work. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

358 

8116,458,390 

96,164 

841,880,687 

8203,274,042 

670,161 

874,144 

395 

$278,559,831 

137,295 

$74,460,433 

$321,860,872 

1,853,862 

1,572,347 

438 

$441,795,983 

183,023 

$102,238,092 

$596,689,284 

2,250,457 

2,493,169 

916,587 

1,195,189 

1,488,066 

W age-work  p.rs  . . 

Wages  paid . 

Value  of  produets . 

Tons  of  steei  rails,  rolled. . . . 
Iron  and  steel  bars . . 

Hoops,  bands,  cotton  ties  and 

201,039 

262,063 

546,203 

652,693 

Armor  and  boiler  plate,  etc. . 

Summary  of  Daily  Capacity  of  Rolling  Mills  and  Steel  Works— including 
Idle  Establishments. 


1880 

1890 

1900 

Number  of  establishments. .. 
Daily  capacity  (tons) . . . 

391 

19,730 

429 

41,576 

97 

19,285 

476 

90,122 

Bessemer  converters . 

Daily  capacity  (tops). ....... 

24 

3,988 

91 

38.420 

Open-hearth  fnrnac.es ...... . 

37 

129 

331 

Daily  capacity  (tons) . 

738 

3,608 

2,606 

19,030 

Crucible  pots . . 

2,691 

'  2,619 

Bloomeries  and  forges . 

93 

20 

7 

Capital  invested. . 

$3,915,213 

2,939 

$876,470 

$508,888 

Wag*1 -workers. , . . 

471 

226 

Value  of  products. . . 

$3,968,074 

$1,183,494 

$522,432 

Comparative  Summary  of  Iron  and  Sleel  Making  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invesi  p.d , . 

792 

$209,904,965 

140,798 

$55,451,510 

$296,557,685 

719 

$414,044,844 

171,181 

$89,273,956 

$478,687,519 

669 

$590,530,484 

222,607 

$120,836,338 

$804,034,918 

Wage-earners .......... ..... 

Wages  paid . . . 

Value  of  products . 

Iron  Ore  Mining:. 

Production  of  Ore. — The  production  of  iron  ore 
in  the  United  States  in  1870  was  3,031,891  tons; 
1880,  7,120,362  tons;  1890,  16,036,043  tons;  1900, 
27,553,161  tons,  since  which  time  it  has  been  in¬ 
creasing. 

Lake  Superior  Output. — Of  this  the  Lake  Supe¬ 
rior  region  produced,  in  1870,  830,940  tons;  1880, 
1,908,745  tons;  1890,  9,003,729  tons;  1900,  19,- 
059,393  tons.  This  great  region  furnishes  the 
largest  and  richest  supply  of  ore  in  the  world, 
much  of  it  lying  near  the  surface  and  easily 
mined.  Its  present  limits  are  now  pretty  well 
defined,  and  aggregate  somewhat  over  1,000,000,- 
000  tons,  of  which  the  United  States  Steel  Corpo¬ 
ration  controls  about  800,000,000  tons,  which  has 
an  estimated  market  value  in  the  ground  of  $1 
per  ton. 


Mining  Facilities. — The  facilities  for  mining 
have  been  greatly  improved  in  recent  years  by 'the 
introduction  of  appliances  for  dislodging  the  ore 
from  its  native  bed  and  handling  it  by  means  of 
steam  shovels  to  place  it  in  cars  which  are  brought 
close  to  the  mines. 

Some  deposits  are  reached  by  shafts,  in  which 
most  complete  and  powerful  machinery  is  em¬ 
ployed  to  lift  the  ore  to  the  surface,  from  whence 
it  is  carried  in  cars  of  large  capacity  to  lake  ship¬ 
ping  ports,  and  frequently  loaded  direct  into  ves¬ 
sels,  and  sometimes  stored  on  docks  to  await 
transportation.  Vessels  of  from  5,000  to  7,000 
tons5  capacity,  as  well  as  smaller  vessels,  carry  this 
ore  from  the  docks  to  distributing  points, _  and 
which  is  unloaded  by  specially  devised  machinery 
which  unloads  several  thousand  tons  in  a  few 
hours. 

Eichness  of  Lake  Ores. — Lake  ore  is  exception¬ 
ally  rich  in  metallic  iron,  much  of  it  averaging  65 
per  cent.  It  is  hurried  to  blast  furnaces,  mainly 
located  in  Pennsylvania,  Ohio  and  Illinois,  where 
it  is  converted  into  pig  iron  by  the  aid  of  lime¬ 
stone  and  fuel,  in  furnaces  some  of  which  produce 
as  high  as  700  tons  per  twenty-four  hours,  thus 
calling  for  the  conversion  into  their  elements  of 
some  2,000  tons  of  material  per  day.  The  blast 
furnace  in  one  respect  might  be  regarded  as  the 
greatest  material  agency  in  modern  civilization. 

Statistics. — The  world’s  production  of  pig  iron 
in  1901  (the  latest  obtainable  figures)  was  40,- 
356,000  tons,  of  which  the  United  States  contrib¬ 
uted  39.34  per  cent.;  Great  Britain,  19.65  per 
cent.;  Germany,  19.48  per  cent.,  and  France,  5.92 
per  cent. 

The  world’s  production  of  steel  for  the  same 
year  was  30,680,000  tons,  of  which  the  United 
States  produced  43.92  per  cent.;  Great  Britain, 
16.30  per  cent.;  Germany,  20.84  per  cent.;  France, 
4.78  per  cent. 


Jewelers  and  Jewelry. 

Gold  in  Jewelry. — A  review  of  the  jewelry  in¬ 
dustry  and  survey  of  the  occupation  of  the  jew¬ 
eler  very  properly  begins  with  a  reference  to  gold, 
though  that  metal  does  not  constitute  the  only 
basis  of  the  jeweler’s  art.  Its  specific  gravity  is 
19;  atomatic  weight,  196;  melting  points  be¬ 
tween  1200  and  1400  C.  It  has  always  been 
held  in  high  estimation  by  mankind  because  of  its 
lustre,  freedom  from  oxidation  and  the  facility 
with  which  it  is  wrought  into  artistic  shapes.  It 
is  found  in  its  native  state  in  grains,  spangles, 
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crystals,  minute  fibres,  lumps  and  nuggets,  and 
occurs  in  the  older  metamorphic  and  slaty  rocks 
in  steditic,  talcose  or  chloritic  rocks,  in  quartz 
beds  and  veins  which  penetrate  them.  It  is  never 
found  in  solid  veins,  but  associated  with  other 
metals.  A  theory  is  held  that  the  slates  which 
contained  the  original  gold  were  deposited  as 
mud  and  settled  on  the  ancient  sea  bottoms, 
which  subsequent  upheavals  and  various  un¬ 
known  influences  dissolved  and  precipitated  in 
existing  veins.  More  or  less  of  this  fissure  gold 
came  from  primordial  rocks.  Subsequently  the 
sulphurets,  which  principally  carried  the  gold, 
were  dissolved  by  atmospheric  action  and  later  on 
rains  and  other  denuding  agencies  carried  it  to 
gravel  beds,  which  occurred  just  before  and  after 
man’s  appearance  on  the  earth.  Sea  water  con¬ 
tains,  according  to  some  estimates,  one  grain  to 
the  ton  of  water,  which  would  give  a  dollar’s 
worth  of  gold  to  twenty-five  tons  of  sea  water. 

Where  Gold  was  Found. — The  early  American 
Indians  k*ew  of  gold,  as  the  evidences  of  an  an¬ 
cient  mining  village,  with  rude  mining  tools 
found  nine  feet  beneath  the  surface  in  Nacooche 
Valley,  Georgia,  show.  Early  in  the  last  century 
the  famous  Cabarrus  nugget,  weighing  28  pounds, 
was  found  in  the  Reed  mine,  North  Carolina. 
Cortez  found  gold  in  Southern  California  in 
1537.  Drake  in  upper  California  in  1577,  but  it 
was  Marshall’s  discovery  in  1848,  at  Sutter’s  mill 
race,  in  that  State,  that  led  to  the  great  rush. 
The  washing  of  gravel  was  followed  by  hydraulic 
mining  and  in  1860  vein  mining  began. 

Influence  of  Gold. — An  important  event  was  the 
discovery  of  the  Comstock  lode,  which  was 
worked  at  an  average  depth  of  2,000  feet.  Fol¬ 
lowing  this  find,  gold  seekers  spread  all  over  the 
Pacific  coast  and  Rocky  Mountain  region  from 
Mexico  to  Alaska.  The  influence  of  gold  produc¬ 
tion  here  and  elsewhere  in  the  world  of  business 
is  beyond  definition.  As  a  medium  or  basis  of  ex¬ 
change,  it  has  made  industry  and  commerce  pos¬ 
sible  on  a  scale  of  magnitude  beyond  all  calcula¬ 
tion. 

Early  History. — The  jewelry  industry  has  no 
“center.”  Its  early  development  shows  that  hand 
methods  prevailed  exclusively.  Way  back  in  Co¬ 
lonial  history  the  jeweler  was  an  active  and 
highly  appreciated  mechanic.  It  was  in  1784  that 
a  Providence  (R.  I.)  goldsmith  laid  the  founda¬ 
tion  of  the  industry  in  that  city,  which  has  since 
become  famous  for  the  magnitude,  variety  and 
artistic  beauty  of  its  work.  While  jewelry  manu¬ 
facturers  in  all  the  cities  were  turning  out  gold 
TOO 


and  silver  products  by  hand,  Nehemiah  Dodge  in¬ 
vented  a  process  for  “filling,”  which  might,  per¬ 
haps,  be  incorrectly  termed  the  first  epochal 
event  in  the  manufacturing  process.  This  pro¬ 
cess  cheapened  jewelry  and  opened  up  a  larger 
demand  for  it,  which  influence  in  turn  started  the 
inventive  talent  of  New  England  machinists,  and 
in  a  few  years  quite  a  number  of  ingenious  ma¬ 
chines  were  devised  and  installed.  Providence 
soon  became  known  as  a  jewelry  center,  but  At¬ 
tleboro,  Mass.,  soon  became  somewhat  of  a  rival. 

“Cheap”  Jewelry. — An  interesting  feature  of  no 
ordinary  significance  in  the  jewelry  industry  was 
the  introduction  of  “cheap”  jewelry.  Much  of  the 
cheap  jewelry  is  now  produced  in  Providence, 
Attleboro  and  North  Attleboro.  The  industry  at 
Attleboro  began  in  1805.  The  products  of  the 
early  establishments  were  chiefly  silver  spoons, 
gold  beads  and  finger  rings;  afterward  some  of 
them  branched  out  into  the  manufacture  of 
cheap  gold  jewelry,  silver  and  other  alloys  being 
largely  used  with  a  fraction  of  gold,  while  large 
articles  were  plated  by  the  hammering  process. 

Filling  Process. — A  skillful  worker  in  gold  in 
Birmingham,  England,  one  Thomas  H.  Lowe,  in 
1846,  brought  with  him  an  improved  filling  pro¬ 
cess  which  was  immediately  adopted  and  resulted 
in  a  marked  reduction  in  cost  of  working.  Lowe’s 
process  introduced  the  manufacture  of  rolled 
plate  jewelry  by  sweating  the  thin  plate  of  gold 
on  the  substratum  of  base  metal  before  it  was 
rolled  out.  This  was  simpler,  better  and  more 
economical  and  still  further  cheapened  the  cost 
to  consumers.  His  plan  was  to  place  a  sheet  of 
gold  on  a  copper  base,  hammer  it  down  on  an 
anvil  and  draw  it  out  still  thinner  with  hand  rolls. 
Since  then  this  process  has  been  improved  and 
has  been  followed  by  a  number  of  devices  for 
cheapening  and  improving  the  work. 

Seamless  Wire. — Levi  Burtion  introduced  seam¬ 
less  wire,  which  was  of  a  vital  character  in  that 
it  worked  a  revolution  in  styles  and  vastly 
improved  the  qualities  of  jewelry.  By  this  pro¬ 
cess  wire  drawn  to  any  degree  of  fineness  desired, 
is  covered  with  gold.  There  is  no  seam  to  open 
up  and  disclose  the  true  character  of  the  material. 

Providence,  It.  I.,  in  the  Lead. — As  gold  and 
silver  increased  in  abundance  the  industry  and 
trade  of  the  jeweler  expanded.  Providence  main¬ 
tained  its  lead.  The  first  authentic  figures  go 
back  to  1812,  when  the  value  of  products  reached 
$100,000.  In  1856  they  were  valued  at  $2,646,- 
000;  in  1900,  $8,889,702.  During  the  last  dec¬ 
ade  the  output  increased  66  per  cent.;  over  one- 
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.fifth  of  the  jewelry  produced  was  made  in  that 
.city.  New  York,  Newark  and  Philadelphia  fol¬ 
lowed  in  importance. 

Silverware. — An  apprentice  of  the  founder  of 
the  jewelry  industry  in  the  United  States  estab¬ 
lished  a  silverware  industry  in  Providence.  In 
1890  nearly  one-half  of  the  silverware  manu¬ 
facturing  done  in  the  United  States  was  done  in 
Khode  Island,  and  in  the  last  decade  the  produc¬ 
tion  increased  70.8  per  cent.,  due  in  some  degree 
to  the  cheapening  cost  of  silver.  At  the  present 
time  the  industry  is  under  stimulating  influences, 
due  to  the  low  cost  of  silver  and  the  increasing 
.supply  of  gold.  It  is  also  influenced  by  the  in¬ 
creasing  production  of  diamonds  and  other  pre¬ 
cious  stones.  No  more  powerful  influence  has 
been  imparted  to  this  industry  than  the  supply  of 
diamonds  from  South  Africa.  Seekers  after  pre¬ 
cious  metals  are  now  found  in  all  parts  of  the 
world,  gathering  material  for  the  jeweler,  whose 
skill,  taste  and  good  judgment  effect  combina¬ 
tions  which  charm  the  eye. 

Influence  of  Jewelry. — Aboriginal  taste  and  the 
taste  of  the  most  highly  cultivated  unite  in  jew¬ 
elry  if  nowhere  else,  the  chief  distinction  being 
in  the  manner  and  degree  of  use.  That  the  use 
of  jewelry  will  rapidly  grow  needs  no  confirma¬ 
tory  evidence  beyond  that  afforded  by  the  dis¬ 
play  offered  by  the  increasing  numbers  to  whom 
the  lower  cost  makes  it  available.  That  jewelry 
has  a  refining,  and  in  an  indirect  way,  an  educa¬ 
tional  influence,  need  not  be  argued.  It  is  the 
natural  and  appropriate  accompaniment  of  good 
dressing  and  insensibly  surrounds  the  user  with 
an  “atmosphere,”  for  want  of  a  better  word,  of 
superiority,  if  the  phrase  be  permitted,  which  is 
not  without  its  commendable  features.  A  be- 
jeweled  person  instinctively  feels  under  certain 
invisible  bonds  to  conform  in  manner  and  con¬ 
duct  to  the  ideal  significance  of  the  jewelry  worn. 

Gold  and  Civilization. — There  is  a  politico-eco¬ 
nomical  aspect  to  gold  and  silver,  which,  while  it 
has  no  direct  bearing  upon  the  jeweler  and  his 
trade,  deserves  a  passing  reference.  Certain 
writers  profess  to  have  discovered  a  certain  his¬ 
toric  relationship  between  the  increase  in  the 
volume  of  gold  and  the  progress  of  civilization. 
Certain  other  writers  are  able  to  point  out  the 
sudden  upheavals  of  the  commercial  and  indus¬ 
trial  and  even  the  educational  spirit  with  the  dis¬ 
covery  and  utilization  of  gold  supply.  Without 
passing  judgment  on  these  views,  it  may  be  safely 
said  that  in  our  time  the  supply  of  gold  appears 
to  be  closely  related  to  great  activities  in  trade 


channels.  The  exchange  of  products  appears  to 
be  stimulated  by  stable  values  and  a  larger  supply 
of  the  material  through  which  values  are  repre¬ 
sented.  Commercial  depressions  have  been  ap¬ 
parently  explained  as  due  to  an  inequality  be¬ 
tween  the  supply  of  gold  and  the  bounding  and 
absorbing  activities  of  the  people.  The  discovery 
of  gold  in  California  in  1849,  though  followed 
eight  years  after  by  the  panic  of  1857,  opened  up 
activities  which  distinguished  the  decades  of 
1850-1860  from  previous  decades.  The  later  dis¬ 
coveries  of  gold  have,  doubtless,  added  much  to 
the  capacity  of  the  people  of  the  world  to  do. 
The  enormous  accentuation  in  production  in  re¬ 
cent  years  can  be  fairly  credited  with  much  of 
the  “prosperity”  which  is  being  enjoyed,  though 
the  factor  of  abundant  crops  should  not  be  lost 
sight  of  in  dealing  with  this  more  or  less  prob¬ 
lematical  assumption.  That  the  anticipated  yield 
of  $400,000,000  gold  per  annum  will  soon  be 
reached  and  then  steadily  exceeded  is  a  reason¬ 
able  anticipation  with  all  the  results  upon  the 
world’s  activities  which  recent  and  more  remote 
experience  warrant  us  to  look  for. 


Comparative  Summary  of  the  Jewelry  Industry  in  the  United  States. 


1880 

1890 

1900 

Number  of  establishments . . . 
Capital  invested . 

739 

811,431,164 

12,697 

86,441,688 

822,201,621 

783 

822,246,508 

13,880 

88,038,327 

834,761,458 

908 

828,120,939 

20,676 

810,746,375 

$46,501,181 

Wage-earners . . . 

Wages  paid . 

Value  of  products . 

Jute  Goods  Making. 

From  What  Made. — Jute  is  made  from  the  fibre 
of  two  Indian  plants  cultivated  in  the  central  and 
eastern  parts  of  Bengal  and  in  the  neighborhood 
of  Calcutta.  It  is  manufactured  into  cloth  of 
different  qualities,  ranging  from  a  substitute  for 
silk  shirtings  to  curtains,  carpets  and  gunnies, 
which  are  bags  for  holding  grain  and  other  prod¬ 
ucts.  Jute  paper  is  also  prepared  from  the  rejec¬ 
tions  and  cuttings  of  mills;  cordage  from  the 
coarser  and  stronger  qualities. 

European  Efforts. — The  fibre  was  first  experi¬ 
mented  upon  by  Europeans  in  1820,  but  without 
commercial  success.  The  manufacture  was  intro¬ 
duced  into  Dundee,  Scotland,  and  carried  on  by 
the  aid  of  machinery.  The  competition  in  time 
greatly  injured  the  India  hand  manufacture,  but 
the  natives  found  it  profitable  to  export  the  raw 
material.  After  this  factories  were  established  in 
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India  and  Borneo,  and  nineteen  sprang  up  near 
Calcutta  between  the  years  1864  and  1882.  Jute 
is  now  grown  successfully  in  some  parts  of  the 
United  States,  yet  jute  goods  are  very  largely  im¬ 
ported  for  the  manufacture  of  gunny  bags.  Jute 
baits,  which  take  in  the  lower  part  of  the  stem 
and  the  upper  part  of  the  root,  are  also  imported 
largely.  Machinery  is  now  being  developed  which 
will  render  the  United  States  independent  of  for¬ 
eign  jute. 


Comparative  Statement  of  the  Jute  Industry. 


1880 

1890 

1900 

Number  of  establishments  .. 
(Jipital  inyP8t6dt ........... . 

4 

8415,000 

526 

$141,979 

8696,982 

7 

81,645,686 

1,194 

8368,585 

81,120,121 

18 

87,027,293 

4,506 

81,181,790 

85,383,797 

W  . . . 

V&JuG  q|  products. 

Kaolin  Industry* 

Origin  of  Kaolin. — Kaolin,  the  raw  product 
from  which  porcelain  is  mainly  produced,  some¬ 
times  called  China  clay,  is,  according  to  the  lan¬ 
guage  of  chemistry,  a  hydrated  silicate  of  alumina. 
It  was  first  found  in  China  in  a  hill  locally  known 
as  Kauling,  from  whence  it  obtained  its  name.  It 
is  derived  principally  from  the  decomposition  of 
feldspars  of  granites  and  f elsitic  rocks.  The  name 
kaolinite  was  applied  to  a  soft  powder  made  of  the 
minute  pearly  scales  always  present  in  kaolin. 

Manipulation. — Its  manipulation  in  potteries  is 
.an  interesting  process,  in  the  development  of 
which  chemical  knowledge  is  displayed,  as  well  as 
keen  mechanical  ingenuity. 


Comparative  Summary  of  the  Kaolin  Industry. 


1880 

1890 

1900 

Number  of  establishments... 

63 

81,291,527 

898 

8310,909 

81,456,757 

95 

83,334,575 

1,271 

8548.879 

82,846,862 

145 

812,212,341 

2,094 

8820,678 

83,722,151 

Wn^6-0ftrii6rs  ........  ...... 

Lamps  and  Lamp-Making. 

Early  History. — Lamps  had  come  into  general 
use  for  domestic  purposes  in  Greece  as  early  as  the 
fourth  century  B.  C.  Long  before  that  time  they 
were  in  use  in  temples,  where  it  was  the  custom 
to  keep  them  burning  constantly.  Herodotus  tells 
us  of  the  “festivals  of  lamps,”  which  were  held  at 


Sais,  in  Egypt.  Many  of  tho  temple  lamps  were 
extraordinary  specimens  of  workmanship  and  ar¬ 
tistic  beauty.  The  common  sort  of  domestic 
lamps  were  made  of  terra-cotta  and  shaped  some¬ 
what  like  an  elongated  fan,  which  had  a  spout  or 
nozzle  in  which  the  wick  burned.  The  oil  was 
poured  in  at  the  top,  and  it  was  made  with  a  stout 
handle  by  which  it  could  be  easily  carried.  Many 
had  numerous  holes  for  wicks.  Ornamentation 
was  a  conspicuous  feature,  and  it  was  confined  to 
the  handle  and  the  oval  upper  surface.  These  or¬ 
namentations  show  a  high  degree  of  skill  on  the 
part  of  the  ancient  craftsmen.  The  designs  ap¬ 
peared  in  relief  and  were  taken  from  mythology, 
legend,  from  objects  of  daily  life  or  from  gladiato¬ 
rial  combats  or  chariot  races,  etc.  Many  lamps 
were  made  of  more  or  less  fantastic  shape,  taking, 
perhaps,  the  form  of  an  animal,  bulks  head  or 
human  foot.  The  usual  colors  were  a  red  or  black 
glaze  which  would  resist  heat.  The  bronze  lamps 
were  made  of  the  same  general  shape,  having  a 
ring  for  the  forefinger  and  a  place  for  the  thumb 
to  press.  They  had  a  cover  to  protect  the  flame 
from  the  wind,  as  they  were  largely  used  out  of 
doors.  In  some  respects  they  bore  a  resemblance 
to  the  modern  lantern.  The  lamps  made  for  sus¬ 
pension  were  highly  ornamented  on  the  under  sur¬ 
face.  Pine  flax  was  often  used  as  wicks,  and  in 
some  cases  lamps  were  used  for  measuring  time. 

Defect  in  Early  Lamps. — The  chief  defect  of 
ancient  and  of  modern  lamps  down  to  the  eigh¬ 
teenth  century  was  that  they  threw  light  only  for¬ 
ward  and  sideways.  Inventive  talent  did  not  seri¬ 
ously  address  itself  to  lamp  construction  and  to  its 
lighting  qualities  until  about  1783,  when  Leger,  of 
Paris,  produced  a  broad,  thin  flame  with  no  core, 
so  that  all  parts  of  the  oil  supply  were  brought 
into  contact  with  the  air. 

The  Argand  Lamp. — The  first  decided  improve¬ 
ment  was  made  in  1784,  by  Arni  Argand,  of  Paris, 
who  adopted  a  curved  form  of  burner  consisting  of 
two  concentric  tubes  or  cylinders,  between  which 
the  tubular  wick  is  contained.  It  was  called  the 
“double-current”  burner.  But  an  improvement 
was  needed  by  which  the  outer  current  supplied 
to  the  outer  circumference  of  the  flame  could  be 
strengthened  and  regulated.  This  was  done  by 
means  of  a  chimney,  which  was  first  made  of  sheet 
iron  and  afterward  of  glass.  Next  a  shoulder  was 
made  on  the  chimney,  by  which  the  air  current 
was  directed  inward  against  the  external  surface 
of  the  flame.  Argand’s  original  burner  was  the 
parent  of  the  almost  innumerable  modifications 
since. 
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Later  Improvements.  —  The  lamp  invented  by 
Franchot  about  1836  had  a  strong  spiral  spring 
by  which  the  oil  was  propelled  to  the  burner  and 
a  tube  through  which  the  oil  passed  upward  to 
the  burner.  Lamps  for  mineral  oil  came  into  gen¬ 
eral  use  after  the  introduction  of  paraffine  oils  and 
petroleum.  The  duplex  burner,  introduced  in 
1865,  had  two  or  more  single  flat  wicks,  and  rap¬ 
idly  superseded  others.  Tubular  wicks  were  sup¬ 
planted  by  flat  wicks,  which  were  made  to  form  in 
effect  a  circular  wick.  Numerous  and  valuable 
improvements  have  been  made  in  recent  years, 
known  by  a  variety  of  names. 

Features  of  Lamps. — The  qualities  of  a  lamp  are 
to  be  judged  of  by  brilliance,  steadiness,  uniform¬ 
ity  of  light  yielded  in  proportion  to  the  quantity 
of  oil  consumed,  by  the  position,  form,  portability 
and  convenience  of  the  lamp  itself. 

Other  points  to  be  considered  are:  Means  of 
supply  and  regulation,  form  and  management  of 
wick,  regulation  and  control  of  the  current  of  air 
and  position  of  the  oil  reservoir  in  relation  to  the 
dissemination  of  light. 

Mining  Lamps. — One  of  the  important  branches 
of  the  lamp-making  industry  is  that  of  manufac¬ 
turing  mining  lamps,  in  which  great  proficiency 
has  been  attained.  The  work  is  subdivided  into 
several  branches,  each  branch  being  in  a  sense  a 
separate  trade.  The  work  of  the  mechanic  is  meas¬ 
urably  facilitated  by  special  mechanical  devices. 
The  modern  lamp  factory,  with  its  skilled  work¬ 
men,  represents  a  high  development  of  mechanical 
art.  Among  the  best-known  lamps  are  the  Davy, 
which  differs  only  in  size  and  shape  of  the  oil  cup; 
the  Beard-Mackie  safety  lamp,  the  Clanny  lamp, 
the  Wolf  lamp,  the  Frieman  &  Wolf  lamp,  the 
Marsault  lamp,  the  Mueseler  lamp,  which  in¬ 
creases  the  draft  and  prevents  smoking;  the  Ash¬ 
worth  lamp,  in  which  the  flame  is  surrounded  by 
a  conical  glass  chimney;  the  Gray  lamp,  which 
has  a  solid  metal  chimney;  the  Ashworth-Hepple- 
White-Gray  lamp,  the  Pieler  lamp,  which  burns 
alcohol;  and  the  Dick,  Mauchlone  and  Clifford, 
which  latter  has  a  double  bonnet  perforated  to 
admit  air,  and  the  Corset  lamp. 

Mercury  Vapor  Lamp.  —  The  Hewitt  mercury 
vapor  lamp  is  the  latest  lamp  of  high  merit  on  the 
market.  It  derives  its  light  from  the  gas  or  vapor 
of  mercury,  in  which  the  passage  of  an  electric 
current  causes  a  high  state  of  incandescence.  It 
is  constructed  of  a  glass  tube  having  a  metal  seal¬ 
ing-in  wire  at  each  end,  which  wires  lead  the  cur¬ 
rent  to  the  electrodes,  one  or  both  of  which  are 
of  mercury.  The  tubes  are  exhausted  to  a  high 


degree  on  a  vacuum  pump,  and  sealed  off,  which 
prevents  the  escape  of  the  vapor  which  fills  the 
tube.  The  current  consumption  of  this  lamp  is 
about  .4  watt  per  spherical  candle.  The  vapor 
being  inclosed  in  a  vacuum,  there  is  absolutely  no 
consumption  of  the  light-giving  element,  and  the 
lamp  requires  no  trimming. 


Comparative  Summary  of  the  Lamp  and  Reflector  Industry. 


1880 

1890 

1900 

Number  of  establishments.. . 
Capital  invested . 

74 

$1,873,625 

1,730 

$742,423 

$3,357,829 

93 

$2,550,214 

2,066 

$1,035,960 

$4,039,359 

156 

$6,375,474 

4,725 

$2,076,980 

$8,341,374 

Wage-earners . 

Wages  paid . , T ... . 

Value  of  products . 

Lacquered  Work  and  Japanning, 

How  Lacquer  is  Obtained. — Lacquering  is  a 
very  ancient  art.  The  date  of  the  discovery  in 
Japan  is  given  as  724  A.  D.,  but  it  did  not  attain 
prominence  until  1290  A.  D.  The  raw  material 
is  obtained  from  the  “Rhus  vernicifera,”  or  the 
lacquer  tree.  Japan  produces  annually  30,000  to 
35,000  tubs  of  lacquer  of  4  gallons  each,  collected 
in  a  manner  similar  to  that  prevailing  in  gather¬ 
ing  the  product  of  rubber  trees.  Woods  to  be 
lacquered  are  chosen  according  to  the  uses  to 
which  the  lacquered  articles  will  be  put. 

A  Drawback. — The  manufacture  of  lacquer 
ware  would  be  greatly  increased  if  some  method 
could  be  found  that  would  render  the  lacquer 
varnish  perfectly  clear  and  light-colored  when  so 
desired,  without  depriving  it  of  its  drying  quali¬ 
ties,  and  also,  if  colors  could  be  used  outside  of 
the  limited  number  now  in  use.  All  pure 
lacquers  are  adulterated  before  they  are  per¬ 
mitted  to  be  sold  in  the  open  market.  Their 
manufacture  in  Japan  is  preserved  as  a  profound 
secret. 

What  Lacquer  Tools  Are  Made  Of.  —  The 

brushes  used  are  of  finest  material  and  workman¬ 
ship.  Rat’s-hair  brushes  are  used  for  tracing  out 
patterns;  hare’s-hair  for  filling  in  patterns;  deer- 
hair  for  making  raised  gold  lacquer;  human-hair 
for  smoothing  the  lacquer;  horse-hair  for  brush¬ 
ing;  gold  dust  is  scattered  by  using  the  quill  from 
the  wing  of  a  swan,  over  one  end  of  which  a  piece 
of  silk  is  stretched.  To  polish  crevices,  a  tooth  of 
a  fish  is  used,  fastened  on  bamboo;  the  palette 
used  is  made  of  tortoise  shell  and  is  worn  on  the 
thumb. 
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Twelve  Degrees  of  Fineness. — Twelve  degrees  of 
fineness  of  gold  and  silver  dust  are  used.  Shading 
is  done  by  a  mixture  of  pure  gold  dust  and  vermil¬ 
ion  and  silver.  Various  distinct  shades  are  made 
by  adding  more  or  less  color  to  gold  and  silver 
dust.  No  vegetable  colors  can  be  used,  as  they  are 
chemically  absorbed. 

Tin  Dust  for  Cheap  Work. — Tin  dust  is  used  to 
make  cheap  work,  and  is  sometimes  burnt  so  as 
to  be  used  as  undercoats.  In  all,  there  are  about 
twenty-two  processes  to  be  gone  through  before 
final  finish  on  much  of  the  work. 

Raised  Lacquer  Patterns. — Raised  lacquer  pat¬ 
terns  are  made  on  plain  wood;  the  whole  surface 
is  covered  with  tin-foil  and  stuck  on  with  rice 
paste,  but  there  are  innumerable  modifications  for 
doing  this  work.  Cheap  work  differs  mainly  from 
the  finer  work  in  the  quality  of  dust  used. 

Lacquering  on  Metals. — Lacquering  on  metal, 
iron,  copper,  brass  or  silver,  is  done  by  coating 
with  black  lacquer  over  a  charcoal  fire,  then  rub¬ 
bing  smooth,  which  operation  is  repeated  three 
or  four  times,  and  finally  submitted  to  drying 
processes. 

Best  Work  Very  Costly. — Best  lacquered  wares 
are  extremely  costly.  The  Japanese  are  great 
connoisseurs  of  art,  and  prices  are  named  which 
cause  Europeans  to  hesitate  before  purchasing 
from  the  finer  classes  of  workmanship  so  tempt¬ 
ingly  offered. 

American  Lacquering. — American  lacquering  is 
less  artistic  in  design,  and  is  executed  with  less 
regard  to  the  requirements  as  they  exist  in  J apan. 
A  few  general  directions  will  enable  American 
students  of  the  art  to  do  commendable  work,  if 
fair  pains  are  taken.  All  wood  to  be  japanned 
must  be  properly  prepared  with  size,  and  some 
coarse  material  should  be  mixed  with  it  to  fill  up 
and  harden  the  grain  of  the  wood,  which  must 
then  be  rubbed  smooth  with  glass  paper.  Colors 
should  be  ground  smooth  in  spirits  of  turpentine, 
to  which  a  small  quantity  of  turpentine  and  spirit 
varnish  should  be  added;  lay  on  carefully  with  a 
camel’s-hair  brush,  and  varnish  with  brown  or 
white  spirit  varnish,  according  to  the  color  de¬ 
sired. 

The  Colors  Required. — The  colors  required  for 
ordinary  lacquer  work  are  flake-white,  red-lead, 
vermilion,  lake,  Prussian  blue,  patent  yellow,  or- 
piment,  ochres,  verditers.  Van  Dyke  brown, 
umber,  lampblack  and  siennas,  raw  and  burnt; 
with  these  the  student  may  match  almost  any 
color  used  in  japanning. 


Great  Variety. — Lacquers  are  in  great  variety. 
English  brass  goods  are  covered  with  very  pale 
lacquer;  Continental  lacquers  generally  have  too 
much.  The  best  and  most  rapid  of  bronzing 
liquids  is  nitro-muriate  of  platinum,  called  chem¬ 
ical  bronze,  known  in  the  shops  as  terchloride  of 
platinum.  The  art  demands  patience,  natural  ap¬ 
titude,  good  taste  and  abundant  leisure.  It  is  one 
of  those  in-door  employments  which  will  ere  long 
engage  much  attention. 


Lard,  Preparation  of. 

Kinds  of  Lard. — Lard  is  one  of  the  most  impor¬ 
tant  products  of  the  hog.  Packers  divide  it  into 
two  kinds  —  leaf  and  steam  —  which  is  obtained 
from  the  surplus  fat  of  the  animal;  the  leaf  is 
washed  and  sent  to  the  rendering  kettle,  cut  into 
strips  three  inches  wide,  which  are  again  cut  into 
squares  about  three  inches  long.  The  cutting  has 
to  be  done  with  much  care,  for  mangled  leaf  is 
detrimental  to  the  production  of  a  good  article. 

The  Kettle. — The  kettle  is  usually  an  open 
jacketed  one  with  a  space  for  steam  between  the 
two  parts  of  the  kettle.  A  heavy  shaft  suspended 
through  the  kettle  horizontally  has  arms  attached 
which  pass  close  to  the  bottom.  The  shaft  in  re¬ 
volving  keeps  the  mass  in  constant  motion.  The 
kettle  holds  about  ten  tierces,  and  is  kept  con¬ 
stantly  full,  the  steam  being  turned  on  in  the 
jacketed  space  at  a  pressure  of  about  15  pounds 
and  a  temperature  of  about  222  degrees  Fahr. 
The  water  taken  on  in  washing  the  lard  first  rises 
as  a  vapor,  and  continues  to  vaporize  as  long  as 
any  water  is  left.  After  a  time  the  surface  begins 
to  sink,  showing  that  some  of  the  leaf  has  melted, 
and  the  shaft  and  stirrers  are  started  and  the  tem¬ 
perature  is  raised  to  about  250  degrees  Fahr.  Cut 
leaf  is  added  from  time  to  time,  to  keep  the  kettle 
full  of  lard  to  the  brim  when  the  rendering  is 
completed.  After  about  five  hours  the  cooking 
is  finished  and  the  steam  is  turned  off,  a  small 
amount  of  salt  is  thrown  into  the  kettle,  and  after 
an  hour  of  settling  the  lard  is  drawn  off  from  the 
bottom  through  an  opening  over  which  there  is  a 
fine  screen  of  wire  cloth. 

The  Second  Process. — From  here  the  lard  is  run 
through  an  open  tank,  where  it  cools  to  a  tem¬ 
perature  of  160  degrees  Fahr.,  when  it  is  drawn 
into  tin  pails  of  about  twenty  quarts  each,  and 
from  these,  filled  into  packages  of  wood  or  tin 
and  placed  in  a  room  where  a  blast  of  air  of  a 
temperature  of  about  40  to  45  degrees  is  blown 
over  it.  The  rapid  cooling  causes  a  shrinkage  of 
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the  surface  and  gives  a  crinkled  effect  that  was 
formerly  believed  to  he  an  indication  of  its  purity. 
The  color  of  leaf  lard  is  creamy.  Nearly  every¬ 
thing  to-day  enters  into  leaf  lard  from  leaf  to 
belly  trimmings.  Much  leaf  lard  is  made  into 
neutral  lard  free  from  animal  smell  and  taste. 

Steam  Lard. — Steam  stock  for  making  steam 
lard  comes  from  all  sources  and  every  grade  of 
hog  product  from  the  feet  trimmings  or  feet  them¬ 
selves  to  the  skull  or  head-bone.  The  rendering 
is  done  in  tight  iron  cylinders  from  30  to  72 
inches  in  diameter  and  from  6  to  16  feet  deep, 
generally  suspended  through  one  floor  with  a  dis¬ 
charge  at  the  bottom  of  about  12  inches  in  diame¬ 
ter  and  an  inlet  opening  at  the  top  of  about  16 
inches  in  diameter.  Both  these  openings  are  cov¬ 
ered.  The  pressure  of  steam  used  varies.  After 
rendering  is  completed  and  the  steam  pressure 
removed,  the  tank  is  allowed  to  settle.  The 
refuse,  such  as  hones  and  flesh  tissue,  sinks  to  the 
bottom  of  the  tank  and  is  used  in  making  fertil¬ 
izers. 

Refining  Process. — The  lard  rises  to  the  surface 
and  is  drawn  off  into  large  steam  jacketed  kettles 
holding  20  to  30  tierces  each.  These  kettles  are 
then  heated  to  above  the  boiling  point  of  water. 
This  is  the  refining  process,  and  is  continued  until 
the  water  in  the  lard  ceases  to  rise  as  vapor  from 
the  kettle.  As  soon  as  the  water  is  evaporated 
the  lard  settles  and*  is  pumped  into  a  large  cooler 
before  it  is  prepared  for  shipment.  The  failure 
to  remove  all  the  water  in  this  process  of  refining 
is  the  cause  of  rancid  or  spoiled  lard. 

The  number  of  hogs  slaughtered  in  1900  was 
30,654,333,  valued  at  $278,736,961.  The  gross 
weight  on  hoof  was  6,684,658,916  pounds;  dressed 
weight,  5,209,480,364  pounds;  refined  lard,  891,- 
438,417  pounds;  value,  $52,620,348;  neutral  lard, 
129,345,282  pounds;  value,  $8,588,350. 


Comparative  Statement  of  the  Refined  Lard  Industry. 


1880 

1890 

1900 

Number  of  establishments.. 

Capital  invested  .  . , . 

26 

$2,513,066 

1,181 

$546,258 

$23,195,702 

17 

$3,898,910 

888 

$460,102 

$15,474,848 

19 

$1,335,259 

499 

$237,930 

$8,630,901 

"Wage  earners . 

WagPR  paid  . . . 

Value  of  product . 

Leather,  The  Making  of. 

Tanning  Sole  Leather. — The  sole  leather  tan¬ 
ners  can  no  more  make  a  glove  leather  than  a 
blacksmith  can  make  a  watch,  because  of  the  dif¬ 
ferent  methods  and  materials  required  to  tan  dif¬ 


ferent  kinds  of  skins.  The  skins  used  range  from 
the  common  raw  hide  to  the  delicate  lamb  skin  for 
ladies’  gloves.  In  preparing  the  hides  for  tannage 
they  are  first  brought  to  a  natural  state  by  soaking 
in  water.  The  salt  is  removed  and  the  hides 
soaked  until  they  are  soft  and  pliable  and  free 
from  blood.  After  this  the  loosening  of  hair  be¬ 
gins.  Green  hides  are  limed  and  dry  hides  are  < 
sweated.  The  process  of  loosening  the  hair  by  • 
means  of  lime  consists  in  subjecting  the  hide  to 
the  action  of  a  milk-of-lime  from  three  to  six 
days.  Sulphite  of  soda  is  used  to  assist  the  lime. 
It  forms  a  caustic  soda  and  sulphide  of  calcium, 
which  act  as  a  solvent  for  the  hair. 

Sweating  of  Dry  Hides. — Dry  hides  are  sweated 
in  a  closed  room  at  a  temperature  of  70  degrees. 
This  is  a  very  delicate  process,  as  the  incipient 
decomposition  which  sets  in  must  be  watched 
closely.  Sometimes  the  hides  are  put  in  a  milk- 
of-lime  to  arrest  the  reaction  which  sets  in  at  the 
proper  time.  The  mechanical  process  is  per¬ 
formed  both  by  hands  and  by  machines.  For  ordi¬ 
nary  commercial  purposes  leather  is  divided  into 
three  general  classes — hemlock,  oak  and  union. 
Hemlock  is  made  from  dry  and  green  hides,  while 
the  other  two  are  made  from  green. 

Oak,  Hemlock  and  Union  Leathers. — Oak  hark 
gives  a  deposit  on  the  leather  called  “bloom;”  oak 
leather  is  known  as  scoured  or  unscoured,  depend¬ 
ing  on  whether  the  “bloom”  is  removed  or  not. 
Hemlock  comes  in  two  varieties,  acid  and  non¬ 
acid.  In  the  “acid”  kind  sulphuric  acid  is  used 
to  swell  the  hides,  thus  producing  a  firmer  leather. 
Acid  is  of  two  kinds — “limed  acid,”  made  from 
green  hides,  and  “sweat  acid,”  made  from  dry 
hides.  These  leathers  are  generally  put  through 
the  same  process.  All  varieties,  when  taken  out 
of  the  vats,  are  washed  or  scoured,  oiled  and  dried, 
then  dampened,  rolled  and  redried,  ready  for  sale. 

Cost. — Sole  leather  is  sold  by  weight;  from  60 
to  80  pounds  of  leather  is  obtained  from  100 
pounds  of  green  hides,  or  150  to  185  pounds  from 
100  pounds  of  dry  hides.  The  object  of  the  tan¬ 
ner  is  to  swell  the  hide  and  satisfy  its  chemical 
affinity  for  tannin  in  weak  liquors;  afte^  the  chem¬ 
ical  affinity  is  satisfied  and  the  hide  plumped,  the 
secondary  operation  of  weight-making  commences. 
The  concentration  of  liquors  is  increased,  and  as 
much  tannin  is  put  in  solution  in  the  leather  as 
the  plumpness  and  selective  action  of  the  hide  will 
take. 

Element  of  Time  in  Tanning. — The  element  of 
time  is  essential  for  the  proper  absorption  of  tan¬ 
nin  as  a  dye  in  sufficient  quantities  to  give  the 
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maximum  weight.  The  tannin  does  not  change 
materially,  and  is  almost  immediately  recovered 
from  the  solutions.  Various  processes  have  been 
brought  forward  to  reduce  the  time  necessary” for 
the  proper  chemical  action,  but  their  merit  is  a 
matter  of  question.  The  application  of  the  elec¬ 
tric  current  is  receiving  considerable  attention. 
The  Durio  process  consists  in  agitating  the  hides 
in  a  wheel  in  concentrated  liquors. 

Glossing  Sole  Leather. — Sole  leather  is  finished 
by  glossing  with  brass  rolls.  The  leather  is  par¬ 
tially  dried  in  a  dark  dry-room.  The  principle 
upon  which  the  sole  leather  rollers  work  was  dis¬ 
covered  in  1836,  and  this  general,  but  latterly  im¬ 
proved  process,  continues  in  use. 

Chrome  Tannage. — There  are  two  processes  of 
chrome  tannage  commercially  recognized  —  the 
“one”  and  “two”  hath  methods.  The  former  is  in 
principle  a  neutral  solution  of  chromic  oxide;  the 
“two-bath”  process  consists  of  bichromate  of  pot¬ 
ash,  chromic  or  muriatic  acid,  which  is  followed 
by  a  reduction  bath  in  hyposulphite  of  sodium  or 
other  modified  combination  with  hydrosulphites. 

Chrome  -  tanned  Leathers.  —  Chrome  -  tanned 
leathers  do  not  possess  the  coloring  properties  of 
bark-tanned  leathers.  At  first  only  sheep  and 
goat  skins  were  tanned  by  the  so-called  chrome 
process.  At  present  the  process  is  used  on  calf, 
kid  and  cowhide  leathers.  Attempts  have  been 
made  to  use  it  on  sole  leather  without  success. 
Leather  tanned  by  this  process  is  exceedingly  soft 
and  pliable  and  of  close  texture.  The  “chrome” 
process  is  very  rapid,  and  the  time  required  for 
converting  into  leather  after  the  preliminary 
process  is  but  a  few  hours. 

Tanning  of  Goat  and  Sheep  Skins. — Goat  and 
sheep  skins  are  received  from  all  over  the  world. 
Those  from  Calcutta  and  Madras  are  known  as 
“India  tans.”  The  skins  are  saturated  with  a  so¬ 
lution  of  logwood  liquor,  then  submerged  in  an¬ 
other  liquor,  then  colored  with  an  emulsion  of  oil, 
water  and  soap  known  as  “fat  liquor.”  They  are 
then  stretched,  dried  and  subjected  to  superheated 
air  and  thoroughly  softened  or  “staked” — i.  e., 
stretched  by  hand  or  machine — which  makes' them 
ready  for  the  seasoning  process.  The  seasoning 
process  consists  in  treating  the  grain  surface  with 
a  light  dressing;  then  follows  glazing.  They  are 
usually  glazed  twice,  and  sometimes  three  times, 
the  workmen  using  a  glass  of  cylindrical  shape. 
The  friction  produces  the  gloss.  This  was  the  old 
hand  process,  which  has  been  supplanted  by  ma¬ 
chines  making  from  150  to  200  revolutions  per 
minute,  in  which  the  pressure  is  regulated  by 


means  of  springs.  The  friction  which  produces’- 
the  gloss  is  made  by  means  of  a  glass  cylinder. 

Currying  and  Finishing. — The  process  of  cur¬ 
rying  consists  of  softening  and  equalizing  the 
leather,  dressing,  polishing  and  slicking  it;  the 
object  of  the  various  manipulations  being  to  make 
the  leather  pliable  and  elastic. 

Commercial  Terms. — Hides  and  skins  tanned  by’ 
vegetable  processes  are  known  as  “rough,”  “un¬ 
wrought”  or  “crust.”  The  tanned  stock  is  often 
softened  by  being  placed  in  a  revolving  tumbler 
or  wash  wheel;  sometimes  it  is  done  in  stationary 
tubs  or  vats.  The  heavier  hides  are  split  into  two 
or  more  pieces,  the  hair  side  being  made  into  grain 
leather  and  the  flesh  side  into  splits.  When  split 
more  than  once,  the  pieces  taken  between  the 
grain  and  flesh  are  termed  “middle  splits.”  After 
“splitting”  the  stock  is  sometimes  retanned  in 
mild  liquors.  Smoothed  finished  leather  is  termed 
“glove  grain;”  pebbled  leather  is  finished  on  rolls, 
of  steel  or  metal  which  have  been  cut  or  engraved 
to  make  an  impression  to  meet  the  requirements- 
of  trade.  “Shaving”  is  another  term  used,  and 
consists  in  removing  fleshy  particles,  and  this  is 
also  done  by  mechanical  appliances.  “Stuffing”  is 
the  process  of  filling  the  pores  of  leather  with 
grease  to  keep  it  soft.  The  compound  used  con¬ 
sists  of  tallow,  stearine,  degras  and  brown  grease 
in  varying  proportions.  The  leather  is  then 
smoothed,  stretched,  slicked  and  seasoned  to  re¬ 
ceive  the  final  blacking  or  colors. 

Patent  and  Enameled  Leathers. — In  the  prepa¬ 
ration  of  enameled  leather  the  foundation  of  a  coat 
of  lamp-black  mixed  with  linseed  oil  is  laid  on  the 
flesh  side  of  the  skin.  It  is  put  on  warm  and 
spread  on  evenly.  The  skins  are  then  hung  up 
to  dry,  and  submitted  to  various  more  or  less  secret 
processes. 

Grain  Upper  Leathers. — Upper  leather  may  be 
made  from  the  green,  salted  or  dry  hides.  The 
soaking  may  take  from  three  to  six  days.  If  side 
leather  is  to  be  made,  the  hides  are  split  from 
head  to  tail  on  the  line  of  the  back  bone.  When 
soaked,  each  hide  is  laid  over  a  cylindrical  table  or 
beam,  and  the  flesh  and  meat  removed  by  ma¬ 
chines.  The  details  of  the  process  are  too  intri¬ 
cate  to  admit  of  a  full  description.  When  the 
“stuffing”  process  is  reached,  about  80  sides  are 
stuffed  at  once,  in  from  40  to  60  minutes.  The 
leather  is  then  made  smooth  by  being  set  out  with 
stone  and  steel  hand  tools,  called  “slickers,”  after 
which  it  is  hung  up  to  dry  from  two  to  four  days. 
When  dry  it  is  taken  down  and  the  grain  is  pre¬ 
pared  for  blacking.  A  black  is  produced  over  the 
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grain  by  two  applications — first,  by  logwood 
water;  second,  by  copperas  water — again  hung 
up,  and  when  dry  is  ready  to  finish. 

Waxed  Splits. — The  splits,  when  tanned,  are 
dried  and  stuffed  in  the  same  manner  as  the  grain; 
after  being  set  up  they  are  whitened,  trimmed, 
blacked  and  slickered,  then  treated  to  a  coating 
of  flour  paste,  set  or  glassed  again,  and  then  given 
a  finishing  coat.  Waxed  upper  leathers  differ  from 
grain  upper  leathers  in  that,  like  wax  splits,  they 
are  finished  on  the  opposite  or  flesh  side;  but  they 
are  similarly  used  as  a  substitute  for  calf  skin  in 
heavy  and  low-grade  shoes. 

In  1900  there  were  313  leather  goods  factories, 
an  increase  from  60  in  1880,  employing  6,253 
workmen  and  producing  goods  worth  $11,717,401. 


Comparative  Summary  of  the  Leather  Industry,  Tanned,  Curried 
and  Finished. 


1880 

1890 

1900 

No  of  efltn.V>ljsh  merits . .. 

5,628 

873,383,911 

40,282 

$16,503,823 

$200,264,944 

1,788- 

1,306 

$173,977,421 

Capital  invested. . 

$98,088,698 

Wage-earners . . . 

42,392 

52,109 

Wflges  paid . . . . 

$21,249,989 

$22,591,091 

Value  of  products . 

$172,136,092 

$204,038,127 

Leathers,  Patent  and  Enameled. 

Foundation  Process. — For  a  long  time  patent 
and  enameled  leathers  were  chiefly  made  in  Ger¬ 
many  and  France.  Latterly  they  have  been  suc¬ 
cessfully  made  on  an  extensive  scale  in  the  United 
States.  The  foundation  of  enameled  leather  is 
made  with  a  coat  of  lamp-black  mixed  with  linseed 
oil,  laid  on  the  flesh  side  of  the  skins.  After  this 
process  the  skins  are  hung  up  for  three  or  four 
days  and  dried.  The  surface  is  smoothed  either 
by  machine  or  hand,  with  the  assistance  of  ground 
pumice  stone.  This  is  continued  until  the  first 
coat  is  smoothed  down,  nothing  but  the  virtual 
root  of  it  remaining. 

Further  Process. — This  process  is  repeated  with 
four,  five  or  six  coats,  and  the  skins  are  then 
blackened  with  a  black  fluid  mixed  with  turpen¬ 
tine  and  hung  up  to  dry  again.  After  a  month 
or  longer  the  leather  is  given  a  brush  coat  of  var¬ 
nish.  A  three-days’  baking  is  then  given  in  a 
rising  temperature.  It  is  next  placed  in  the  sun 
to  harden  the  varnish.  The  sun  and  air  oxidize 
the  varnish,  after  which  the  stock  is  finished. 

Points  of  Success. — All  patent  leather  is  var¬ 
nished  on  the  grain  or  hair  side.  Chrome-tanned 
leather  is  very  “stretchy”  and  flexible,  just  the 


reverse  of  the  bark-tanned.  Success  depends  upon 
making  the  application  «n  the  surface  of  the  grain 
absolutely  adhesive,  so  that  the  varnish  will  not 
peel,  and  it  must  be  as  thin  as  possible,  in  order 
to  give  it  the  same  proportion  of  flexibility  as  the 
grain  and  fibre  possess. 


Leather  Trade,  Terms  and  Definitions  in. 

Leather  Terms. — Belting  is  made  of  bark-tanned 
cowhides.  Buff  is  split  side  leather.  Cabaretta 
is  tanned  sheepskin  of  superior  finish.  Calfskin 
is  made  of  neat  cattle  of  all  kinds  from  Texas 
long-horns  to  the  sacred  cattle  of  India,  weighing 
up  to  15  pounds.  Coltskin  is  the  skin  of  colts,  but 
split  horsehide  often  passes  for  it.  Composition 
is  made  of  tannery  and  factory  scraps  mixed  with 
paste  or  cement.  Cordovan  is  made  either  from 
goatskins  or  horsehide,  but  this  term  is  applied 
commercially  to  split  horsehide.  Cowhide  refers 
to  hides  of  cattle  heavier  than  kips,  which  run  up 
to  25  pounds’  weight.  Dongola  is  heavy,  plump 
goatskin  tanned  with  a  semi-bright  finish.  En¬ 
amel  is  leather  that  has  a  shiny  finish  on  the  grain 
side,  to  distinguish  it  from  patent  leather,  which 
is  usually  finished  on  the  flesh  side  or  the  surface 
of  a  split.  Glove  grain  is  light,  soft-finished  split 
leather.  Harness  leather  is  made  from  sides  heav¬ 
ier  than  kips.  Hides  are  skins  of  cattle  above  25 
pounds  in  weight.  By  skins  is  meant  the  covering 
of  goats,  calves,  sheep  and  other  animals. 

Much  of  the  “kangaroo”  sold,  if  it  could  speak, 
would  deny  its  alleged  paternity.  There  is  kan¬ 
garoo  leather,  but  much  of  it  derives  its  claims  to 
the  name  in  the  tanning  only.  Kid  is  made  from 
the  skin  of  grown-up  goats,  that  of  the  young  kid 
being  used  for  gloves.  One  quality  that  distin¬ 
guishes  goat  leather,  the  kid  of  shoemaking,  is 
that  the  fibres  of  the  skin  are  interlaced  and  in¬ 
terlocked  in  all  directions.  Instead  of  ripping 
straight  through  like  a  piece  of  cloth,  or  splitting 
apart  in  layers,  as  sheepskin  will  do  when  made 
into  leather,  the  kid  holds  together  firmly  in  all 
directions.  Uo  two  skins  come  through  the  tan¬ 
ning  process  alike. 

Other  Leather  Terms. — Matt  is  a  term  applied 
to  the  dull  finish  given  kid,  as  distinguished  from 
glaze.  Morocco  is  sumac-tanned  goatskin,  red  in 
color,  and  used  for  bookbinding,  and  the  term  is 
also  applied  to  its  imitation.  Monkey-skin  is 
mostly  an  imitation  of  our  reputed  progenitors. 
“Pancake”  is  made  from  leather  scraps  shived 
thin  and  cemented  under  heavy  pressure.  Patent 
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leather  is  japanned  or  varnished  leather,  and  is 
not  patented.  Calfskin  is  shaved  on  the  flesh  side 
to  uniform  thickness,  and  successive  coats  of 
liquid  black  varnish  are  applied,  the  first  coats 
being  dried  and  rubbed  down,  so  as  to  work  the 
liquid  thoroughly  through  the  fibre.  The  last 
coat  is  applied  with  a  brush.  The  varnish  used  is 
made  of  vegetable  gums  and  oils.  Kid  and  goat¬ 
skin  are  also  used  as  the  basis  of  this  leather. 

Satin  calf  is  a  grain-split  leather  stuffed  with 
oil  and  smooth-finished.  Seal  grain  is  a  flesh-split 
with  an  artificial  grain,  or  has  an  indented  tracery. 
Sheepskin  is  used  largely  for  linings.  Sole  leather 
is  made  from  heavier  hides  of  cattle  and  tanned 
with  oak  or  hemlock  bark,  with  other  vegetable 
extracts.  Splits  are  split  leathers;  the  hide,  after 
being  cut  in  two  down  the  back,  is  run  through  a 
machine  between  rollers,  and  impinging  upon  a 
sharp  knife  edge  splits  it  into  two  or  more  sheets. 

How  to  Tan.  —  Tanning  is  the  treatment  of 
skins  and  hides  with  tannic  acid  or  some  other 
astringent  substance.  The  process,  in  a  small  nut¬ 
shell,  consists  of  soaking,  removal  of  hair,  scrap¬ 
ing,  second  soaking,  during  which  time  the  hides, 
placed  in  vats,  are  worked  back  and  forth;  next 
comes  dressing,  then  stuffing  with  oil  or  grease; 
they  are  then  dyed,  blacked  and  polished.  Tan¬ 
ning  is  done  by  soaking  hides  in  a  solution  of  salt 
and  alum,  and  is  used  on  skins,  rugs  and  furs. 
Velours — French  for  velvet — is  chrome-tanned 
leather.  Vici  is  a  proprietary  name  for  chrome- 
tanned  kid,  a  popular  and  most  valuable  leather. 


Lime  and  Cement  Manufacture. 

Uses  of  Lime  and  Cement. — The  rapid  develop¬ 
ment  of  engineering  science  in  connection  with 
railroad  and  general  building  construction  has 
contributed  a  powerful  incentive  to  the  industry 
of  lime  and  cement  manufacture.  As  long  as 
buildings  were  of  comparatively  small  size,  the  use 
of  lime  and  cement  was  unimportant.  But  with 
the  enormous  activity  in  railroad  and  bridge  con¬ 
struction  and  the  building  of  mills,  factories,  shops 
and  warehouses  of  large  size,  requiring  a  maxi¬ 
mum  of  stability  and  endurance,  the  demands  for 
lime  and  cement  expanded  prodigiously.  Cement 
became  an  elemental  factor  in  large  construction, 
taking  the  place  of  brick,  stone,  and,  to  a  degree, 
lumber,  and  becoming  an  important  associate  in 
iron  and  steel  construction. 

Function  of  Cement. — Engineers  discovered  in 
cement  a  most  valuable  assistant  to  impart  dura¬ 


bility  and  enable  structures  in  which  it  was  used 
to  resist  or  endure  strains.  Its  cheap  production 
rendered  it  a  valuable  material  in  lighter  con¬ 
struction,  simplifying  operations  and  adding  much 
to  the  substantial  features  so  imperative  in  the 
eyes  of  builders.  It  serves  for  fireproofing  pur¬ 
poses  as  well,  and,  because  of  its  easy  handling 
and  low  cost,  attained  an  importance  which  con¬ 
tinued  use  emphasizes  more  strongly.  The  indus¬ 
try  is  being  centralized,  and  plants  of  extraordi¬ 
nary  capacity  are  being  erected  contiguous  to 
abundant  sources  of  supply. 

Cement  includes  solder,  gums,  putty,  mucilage, 
glue,  plaster  of  Paris,  limes  and  hydraulic  cements. 
Hydraulic  lime  and  hydraulic  cement  are  the  most 
important  commercially. 

Lime. — Lime  is  made  by  burning  limestone  in 
kilns  until  carbonic  acid  is  driven  off.  Slacking  of 
lime  is  due  to  its  rapid  absorption  of  water.  The 
process  of  hardening  lime  mortar  consists  in  the 
gradual  formation  of  carbonate  of  lime  through 
the  absorption  of  carbonic  acid  from  the  air. 

Hydraulic  Lime.  —  This  lime  is  obtained  from 
limestone  having  silica  and  alumina  sufficient  to 
make  it  harden  under  water. 

Hydraulic  Cement.  —  Hydraulic  cements  are 
classified  as  natural  cements,  Portland  cements 
and  puzzolanic  cements.  Natural  cement  is  made 
out  of  limestone  at  low  temperature  without  pul¬ 
verization.  It  is  well  known  in  Europe  as  Koman 
cement.  The  process  of  manufacture  consists  in 
quarrying,  breaking  into  lumps,  calcining  with 
coal  in  kilns,  crushing  and  grinding  the  clinker. 

Portland  Cement. — This  cement  is  made  of  ma¬ 
terial  containing  silica,  alumina  and  lime,  and  cal¬ 
cining  to  incipient  vitrification.  In  this  country 
it  is  produced  in  a  rotary  kiln,  where  the  dry  pow¬ 
der  or  the  wet  paste  is  run  into  the  kiln  without 
previous  brick-making  or  drying.  After  incipient 
vitrification  is  reached,  the  clinker  is  crushed  and 
ground  to  impalpable  powder,  and  then  “cured.” 
Fine  grinding  is  essential  to  good  cement,  and  the 
best  brands  will  pass  through  a  sieve  having  10,- 
000  meshes  per  square  inch. 

Puzzolana. — This  cement,  made  of  a  combina¬ 
tion  of  silica  and  alumina,  hardens  under  water. 

Production. — The  production  of  cement  in  the 
United  States  is  in  the  neighborhood  of  25,000,- 
000  barrels  per  annum.  Numerous  cements  are 
obtained  from  animal,  vegetable  and  mineral  sub¬ 
stances,  and  are  used  for  a  great  variety  of  pur¬ 
poses,  according  to  their  demonstrated  fitness. 
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For  the  year  1903  the  consumption  of  Portland 
cement  may  be  estimated  at  over  21,000,000  bar¬ 
rels. 

Growth  of  the  Consumption  of  Cement  in  the  United  States. 

Pounds 

*ear>  per  capita. 

1S50 .  6.46 

1860 .  10.49 

1870 .  12.77 

1880 .  13.04 

1890  .  33.93 

1900 .  91.82 

1902 . 119.00  (estimated). 


Comparative  Summary  of  the  Lime  and  Cement  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . . 
Capital  invested . . 

615 

56,332,338 

6,669 

81,579,313 

85,772,318 

873 

818,752.396 

13,043 

81,944,313 

815,741,801 

1,000 

848,833,730 

19,107 

87,749,815 

828,689,135 

Wage-earners . 

Wages  paid . 

Value  of  prod  nets  . 

Linens,  Making  of. 

Eestricted  Cultivation  of  Flax. — For  various 
reasons  the  linen  industry  has  never  obtained  a 
very  firm  foothold  in  the  United  States.  In  colo¬ 
nial  times  efforts  were  made  to  promote  the 
growth  of  flax  and  to  introduce  the  spinning  and 
weaving  of  the  fibre.  It  was  the  policy  of  the 
mother  country  to  repress  manufacture  in  the  col¬ 
onies,  but,  notwithstanding  this  opposition,  the 
production  of  linen  goods  made  some  headway. 
The  cultivation  of  flax  was  undertaken  and  con¬ 
tinued  on  a  small  scale,  and  the  spinning-wheel 
and  the  hand  loom  were  used  as  the  only  avail¬ 
able  machines  for  working  it  into  fabrics  for 
various  purposes. 

The  Cotton  Gin  Headed  Off  Flax. — The  cultiva¬ 
tion  of  flax  would  no  doubt  have  been  entered 
upon  vigorously  by  the  colonists  and  their  fol¬ 
lowers,  but  the  invention  of  the  cotton  gin  by 
Eli  Whitney,  patented  in  1793,  placed  in  their 
hands  a  cheaper  fibre  than  flax,  more  tractable 
and  requiring  less  care  in  separation.  It  was  also 
more  easily  spun  and  woven,  and  was  found  supe¬ 
rior  for  many  purposes  and  inferior  for  few.  It 
therefore  has  taken  the  field,  as  it  were.  Linen 
is  indispensable  for  fine  fabrics,  for  the  dining- 
table,  for  thread  and  twine  where  great  strength 
is  required,  and  for  the  best  quality  of  toweling. 

Need  of  Flax. — There  has  been  a  gradual  in¬ 
crease  in  flax  cultivation,  notwithstanding  all  the 
difficulties  encountered.  An  urgent  demand  for 
linen  has  of  late  years  arisen,  which  has  stimu¬ 
lated  production.  A  few  industries  require  a 


great  deal  of  cotton  thread,  and  the  market  for 
towels  and  toweling  is  practically  unlimited.  The 
manufacture  of  linen  toweling  has  developed  into 
a  very  important  industry. 

Linen  Market. — There  is  a  large  demand  for 
linen  carpet  yarns.  The  immense  shoe-manu¬ 
facturing  industry  requires  a  great  deal  of  linen 
thread.  Several  large  cotton  manufacturers  are 
creeping  into  the  linen  industry,  and  are  using 
over  1,500,000  pounds  of  linen  yarn  annually. 

Statistics. — The  number  of  linen  goods  factories 
increased  from  3  in  1890  to  18  in  1900;  capital 
invested,  from  $908,589  to  $5,688,999;  wage 
earners,  from  574  to  3,283,  of  which  about  one- 
half  have  been  women.  Wages  paid  increased 
during  that  decade  from  $167,134  to  $1,036,839, 
and  value  of  products  from  $547,273  to  $4,368,- 
159. 


Liquor  and  Wine  Making. 

Liquors  and  Wines  in  Early  Times. — Liquors 
and  wines  were  produced  ages  before  the  dawn  of 
history.  Nature  itself  might  be  compared  to  a 
vast  distillery.  The  vine  and  its  fruit  are  sup¬ 
posed  to  be  almost  as  ancient  as  the  habitable 
earth  itself.  The  artificial  and  temporary  stimu¬ 
lus  which  is  imparted  by  liquors  doubtless  led  to 
devices  for  production,  and  from  earliest  recorded 
ages  history  affords  evidences  of  almost  universal 
use  among  people.  It  was  long  ages  before  vines 
producing  liquors  were  domesticated,  and  many 
ages  more  before  scientific  methods  were  applied 
to  the  production.  The  nomadic  nature  of  early 
societies  rendered  the  systematic  production  of 
wines  or  liquors  impossible;  but  as  people  began 
to  congregate,  history  notes  the  development  of 
more  or  less  crude  appliances  for  production,  and 
also  notes  the  rapid  progress  of  use. 

Wines  in  Grecian  and  Roman  Times. — The 
wines  of  Greece  and  Rome  were  highly  flavored 
with  spices  and  aromatic  herbs,  and  in  these  coun¬ 
tries  viniculture  obtained  its  highest  development. 
The  methods  of  early  manufacture  are  entertain¬ 
ing  and  instructive,  especially  because  of  absence 
of  economic  appliances.  The  early  navigators 
who  reached  American  shores,  in  all  their  writings 
and  reports  spoke  of  the  abundance  and  variety 
of  grapes  along  the  coasts.  American  colonists 
mostly  came  from  countries  in  Europe  where  the 
manufacture  of  wine  had  been  an  important  in¬ 
dustry,  and  they  soon  sought  to  supply  their  ac¬ 
tual  or  supposed  needs.  The  production  early 
developed  sufficiently  to  allow  of  exports  of  con- 
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6iderable  quantities  to  the  West  Indies  and  even 
to  Europe. 

First  Wine  Made  in  America. — The  first  wine 
manufactured  in  the  United  States  was  made  in 
Florida,  about  1565.  In  1610  it  was  made  in  the 
Jamestown  colony,  Virginia.  The  cultivation  of 
the  vine  was  greatly  stimulated  ten  years  later. 
The  French  colonists  who  spread  over  the  West 
developed  wine-making  to  a  wonderful  degree.  As 
far  back  as  1814  there  were  14,191  distilleries  in 
the  United  States,  which  produced  22,977,167  gal¬ 
lons  of  spirits  from  fruits  and  grains.  There  were 
132  breweries,  which  produced  in  that  year  182,- 
690  barrels  of  malt  liquor  besides  large  quanti¬ 
ties  of  malt  liquors.  A  large  number  of  wineries 
sprang  into  existence,  number  not  given,  which 
produced  wines  from  currants  and  grapes  of  re¬ 
markable  richness  and  purity. 

First  Commercial  Success. — The  first  really  suc¬ 
cessful  attempt  at  commercial  wine  making  was 
made  by  Nicholas  Longworth,  of  Cincinnati,  Ohio. 
Mr.  Longworth  spent  forty  years  in  trying  to 
make  American  wine  manufacture  a  success,  and 
practically  laid  the  foundation  of  the  industry. 
The  total  value  of  the  wine  product  of  the  United 
States  in  1860  was  only  $400,791.  The  increase 
in  production  at  first  was  gradual,  but  with  the 
development  of  California  it  grew  to  large  pro¬ 
portions  rapidly. 

California  Wine. — It  was  in  the  State  of  Cali¬ 
fornia  that  the  greatest  impetus  was  imparted  to 
wine  making.  The  vine  was  introduced  on  the 
Pacific  coast  by  Spain,  by  way  of  Mexico,  in  1771. 
The  San  Gabriel  Catholic  Mission  started  the  first 
vineyard.  The  industry  expanded  through  the  ac¬ 
tivity  and  industry  of  the  priests,  who  employed 
native  Indians  as  workmen.  The  “Mission”  grape 
soon  became  well  known,  and  the  production  soon 
averaged  from  700  to  1,000  gallons  of  wine  to  the 
acre.  In  1845,  when  Spanish  power  fell,  the  mis¬ 
sions  were  abolished  and  confiscated,  and  the 
wineries  and  vineyards  fell  into  ruins. 

Revival  pf  the  Industry. — The  Legislature  of 
California  took  steps,  in  1861,  to  establish  wine 
making  upon  a  permanent  basis.  One  hundred 
thousand  vines,  embracing  1,400  varieties,  were 
purchased  in  Europe  and  distributed  throughout 
the  State,  and  thus  laid  the  foundation  of  the  in¬ 
dustry. 

Kinds  of  Wine. — Wines  are  divided  into  sweet 
and  sour,  according  to  color  red  and  white,  and 
chemically  into  “still  wines”  and  “champagnes.” 
In  fermentation  the  sugar  is  converted  into  alco¬ 
hol.  For  sweet  wines  grapes  rich  in  sugar  are 


chosen,  and  before  enough  of  the  sugar  is  fer¬ 
mented  to  convert  the  juice  into  a  dry  wine,  some 
form  of  alcohol  is  added  to  give  the  requisite  alco¬ 
holic  strength  and  arrest  fermentation.  Hence  it 
is  termed  “fortified,”  because  further  fermenta¬ 
tion  is  arrested. 

Red  Wines. — Red  wines  are  made  from  grapes 
with  highly  colored  skins,  which  are  fermented 
with  the  juice,  and  from  which  the  alcohol  formed 
by  the  fermentation  of  the  sugar  absorbs  the  col¬ 
oring  matter. 

Champagne. — Champagne  is  an  effervescent 
wine  named  from  the  place  in  France  where  it 
was  first  manufactured.  Effervescence  is  due  to 
the  formation  of  carbonic  acid  gas  retained  under 
pressure.  The  manufacture  of  champagne  entails 
great  labor,  time  and  skill,  and  about  three  years’ 
time  is  necessary  to  perfect  it. 

Sweet  and  Dry  Wines. — Sweet  and  dry  wines 
shade  off  into  several  types,  and  may  be  red  and 
white,  still  or  sparkling.  They  are  known  as  sau- 
ternes,  Rhine  wines,  Burgundies,  sherries,  Ma- 
deiras  and  ports;  claret  is  a  name  given  to  dry 
reds  or  those  of  a  general  Bordeaux  type.  Sau- 
temes  and  Rhine  wines  are  dry,  usually  white, 
but  sometimes  red.  Burgundies  are  dry,  red  or 
white,  still  or  sparkling.  Sherries  are  “fortified” 
wines,  and  are  termed  sweet  or  dry,  and  are  white 
or  tinted.  Madeiras  are  still  wines,  sweet,  and 
usually  red. 

Brandy. — Brandy  is  a  natural  by-product  of 
wine  manufacture,  being  distilled  from  cheese, 
wash  or  piquetta.  Fifteen  gallons  of  cheese,  10  to 
12£  gallons  of  wash  or  7  gallons  of  piquette  will 
produce  a  gallon  of  brandy.  Certain  grades  of 
wine  are  sometimes  distilled  into  brandy.  Five 
gallons  of  sweet,  or  7  gallons  of  sour  wine  will,  in 
distillation,  produce  1  gallon  of  brandy. 

Alcohol. — Alcohol  is  a  natural  product  derived 
from  sugar  in  the  process  of  alcoholic  fermenta¬ 
tion.  Wine  is  the  simplest,  and  its  manufacture 
the  least  complex  of  all  alcoholic  liquors,  as  it 
consists  of  fruit  juices  whose  saccharine  matter  is 
converted  into  alcohol  on  exposure  to  the  air. 

Malt  Liquors.  —  The  manufacture  of  malt 
liquors  is  more  complex,  as  it  involves  the  pre¬ 
liminary  process  of  malting,  which  converts  the 
grains  of  starch  into  sugar,  and  which  in  turn  is 
converted  into  alcohol  by  fermentation.  Hops 
are  an  essential  article  in  the  brewing  industry. 
The  total  amount  of  the  world’s  hop  production 
is  estimated  at  1,760,000  hundredweight.  The 
total  consumption  of  hops  by  brewers  throughout 
the  world  is  equal  to  this  amount.  The  Ameri- 
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can  product  for  1903  was  462,000  hundredweight; 
England,  418,000  hundredweight;  Germany,  533,- 
500  hundredweight.  The  chief  center  of  Ameri¬ 
can  production  is  in  Oregon  where  the  art  of  cul¬ 
tivation  has  been  developed  in  its  highest  degree 
and  in  most  profitable  manner. 

Equipment  for  Wine  Making. — -Equipment  for 
wine  making  consists  for  the  most  part  of  tanks, 
cisterns,  cooperage,  cellarage,  machinery  for 
stemming  and  crushing  grapes,  pumps  and  hose 
for  moving  the  wine  at  different  stages  in  the 
process  of  maturing.  In  California  machines  ca¬ 
pable  of  stemming  and  crushing  300  tons  of 
grapes  daily  are  in  use,  and  tanks  or  cisterns  with 
a  capacity  of  25,000  to  30,000  gallons  are  com¬ 
mon.  The  largest  cistern  in  that  State  was  con¬ 
structed  by  a  Swiss-Italian  colony,  and  holds 
500,000  gallons. 

Whiskey.  —  Whiskey  is  distilled  from  corn, 
wheat,  rye,  barley,  and  sometimes  from  sugar,  mo¬ 
lasses  and  potatoes.  The  process  of  manufacture 
has  remained  practically  stationary,  except  as  to 
appliances  for  conducting  the  various  operations 
from  the  grain  to  the  matured  product.  The  in¬ 
dustry  is  conducted  in  various  sections,  much 
whiskey  being  made  in  Western  Pennsylvania  and 
Kentucky,  in  which  latter  State  the  name  of 
“Bourbon”  is  applied  to  it.  The  industry  is  sub¬ 
ject  to  comprehensive  and  rigidly  applied  Gov¬ 
ernmental  regulation,  and  a  considerable  portion 
of  the  Governmental  revenues  are  collected  from 
its  manufacturers,  which  are  indirectly  paid  by 
the  consumers.  The  product  of  distillation  of 
corn  forms  an  important  part  of  the  total.  Rye 
whiskey  is  in  greatest  favor  among  users,  though 
a  considerable  portion  is  made  from  other  grains. 

Gin  is  a  strong  alcoholic  liquor  distilled  from 
rye  and  barley  and  flavored  with  juniper  berries. 
Common  gin  is  usually  flavored  with  turpentine. 

Rum  is  distilled  from  cane  juice  or  from  the 
screenings  of  the  boiled  juice,  or  from  treacle  or 
molasses,  or  from  the  lees  of  former  distillation.  It 
is  largely  made  in  the  W est  Indies.  It  is  colorless 
as  it  issues  from  the  still,  but  to  suit  the  taste  of 
consumers  the  distiller  colors  it.  Its  strength  as 
imported  is  usually  about  20  per  cent,  over  proof, 
but  before  passing  into  the  hands  of  the  consum¬ 
ers  it  is  reduced  with  water.  Rum  sold  below  35 
per  cent,  under  proof  is  considered  to  be  adulter¬ 
ated  with  water  unless  the  purchaser  is  informed 
of  its  exact  strength  when  purchased.  Much,  of 
the  rum  sold  in  this  country  is  merely  plain  spirit 
colored  with  burnt  sugar  and  flavored  with  rum 
flavoring. 


Cordials. — Cordials  are  formed  of  weak  spirit 
aromatized  and  sweetened.  The  materials  em¬ 
ployed  in  their  preparation  are  rain  or  distilled 
water,  white  sugar,  clean,  flavorless  spirit  and  fla¬ 
voring  ingredients.  The  apparatus  used  is  the 
same  as  for  wine  making,  and  a  copper  still  fur¬ 
nished  with  a  pewter  head  and  a  pewter  worm  or 
condenser  when  distillation  is  pursued.  French 
liqueurists  distinguish  their  cordials  as  “eaux”  and 
“extraits,”  which,  though  sweetened,  are  entirely 
devoid  of  viscidity,  and  “baumes,  “cremes”  and 
“huiles,”  which  contain  sufficient  sugar  to  impart 
to  them  a  syrupy  consistence.  The  art  of  the 
liquorist  can  only  be  attained  by  long  practice. 

The  average  value  of  champagne  in  1900  was 
$3.93  per  gallon,  and  of  still  wine  24  cents  per 
gallon.  In  Ohio  the  quantity  of  wine  produced 
from  each  ton  of  grapes  was  155  gallons;  New 
York,  151;  California,  119.  The  United  States 
ranks  fourteenth  in  wine  production  in  the  world. 


Comparative  Summary  of  Distilled  Liquors. 


1880 

1890 

1900 

Number  of  establishments  . . 

Capital  invested . 

Wage-earners . 

Wages  paid  . 

Value  of  products  . 

844 

824,247,595 

6,502 

r,6-'.3,967 

841,063,063 

440 

831, 6,176 
4,762 
82,246  064 
8104,197,869 

967 

832,551,604 

3,722 

81,733,218 

896,798,443 

Comparative  Summary  of  the  Malt  Liquor  Industry. 

1880 

1890 

1900 

Number  of  establishments  . . 

Capital  invested . 

Wage  earners . 

Wages  paid . 

Value  of  products . 

2,191 

891,208,224 

26,220 

812,198,053 

8101,058,385 

1,248 

8232,471,290 

30,257 

820,713,383 

8182,731,622 

1,509 

$415,284,468 

39,532 

825,826,211 

8237,269,713 

Comparative  Summary  < f  the  Wine  Industry. 

1880 

1890 

| 

1900 

Number  of  establishments  . . 

Capital  invested . 

Wage-earners . 

Wages  paid . 

Value  of  products . 

117 

82,581,910 

967 

8216,559 

82,169,193 

236 

85,792,783 

1,048 

8299,453 

82,846,148 

359 

$9,838,015 

1.163 

$446,055 

86,547,310 

Distilled  Liquors. — As  a  producer  of  distilled 
liquors,  Illinois  leads  with  a  production  in  1890 
of  32,508,435  gallons  of  spirits.  Kentucky  fol¬ 
lowed  with  21,709,873.  Indiana,  Ohio,  Pennsyl¬ 
vania  followed  in  the  order  named.  In  Illi¬ 
nois  the  industry  is  largely  centered  at  Peoria, 
while  in  Kentucky  it  is  scattered. 
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The  total  quantity  of  spirits  distilled  in  1900  in 
the  United  States  was  109,245,187  gallons,  in 
which  were  used  24,258,500  bushels  of  grain, 
1,339,606  gallons  wine  and  2,962,691  gallons  of 
molasses  and  fruit.  Generally  speaking,  grain  is 
used  in  the  manufacture  of  gin,  whisky,  alcohol 
and  cologne  spirits;  fruit  and  wine  in  the  manu¬ 
facture  of  brandy,  and  molasses  in  the  distillation 
of  rum.  Out  of  each  bushel  of  grain  used,  4.16  gal¬ 
lons  of  gin,  whisky,  alcohol  or  cologne  spirits  were 
produced.  Wheat  is  little  used  because  of  its 
greater  cost,  while  corn  is  largely  used  because  of 
its  cheapness.  Of  the  total  amount  of  grain  con¬ 
sumed,  68.2  was  corn. 

The  distillation  'of  alcohol  and  pure  neutral 
or  cologne  spirits  is  largely  confined  to  Illinois 
and  Indiana,  that  of  Bourbon  to  Kentucky  and 
that  of  rye  whisky  to  Pennsylvania  and  Mary¬ 
land. 

In  1870,  72,560,929  gallons  of  distilled  spirits 
were  manufactured;  in  1880,  91,378,417  gallons; 
in  1890,  111,101,738  gallons,  and  in  1900,  109,- 
245,187  gallons. 

In  1890  the  amount  of  distilled  spirits  con¬ 
sumed  in  the  arts  was  10,976,842.  No  record  was 
made  for  1900.  The  actual  consumption  for  1900 
was  about  91,000,000  gallons. 

The  total  exports  are  under  2,000,000  gallons, 
of  which  about  one-fourth  goes  to  Germany. 


Locomotive  and  Stationary  Engines,  Principles 
of  Construction  and  Running,  The. 

Importance  of  the  Locomotive. — To  tell  the 
story  of  the  greatest  machine  known  to  modern 
times,  the  locomotive,  is  a  task  beyond  the  prov¬ 
ince  of  anyone.  The  locomotive  of  to-day  repre¬ 
sents  a  thousand  inventions  and  improvements. 
No  single  machine  has  attracted  so  much  inven¬ 
tive  talent,  steady  and  concentrated  mechanical 
ingenuity  as  this  wonderful  product  of  the  past 
century.  The  only  limit  of  its  growth  is  the  size 
and  capacity  of  the  boiler.  The  more  essential 
features  are  the  boiler,  steam  chest,  fire-box  and 
cylinders.  The  remaining  features  might  be 
termed  secondary. 

Evolution  of  the  Locomotive. — Types  of  engines 
are  classified  according  to  the  arrangements  of 
the  wheel  bases.  The  evolution  of  the  locomotive 
from  the  “Rocket”  to  the  latest  Atlantic  type  has 
been  a  record  of  brilliant  mechanical  progress. 
The  eight-wheel  locomotive  was  for  many  years 
the  standard  used  on  all  roads.  Forney’s  locomo¬ 
tive  was  a  modification  of  this  and  the  Columbia 


was  the  predecessor  of  the  Atlantic  type.  The 
Mogul,  which  originally  was  its  shop  nickname, 
has  three  pairs  of  driving  wheels.  The  ten¬ 
wheeled  locomotive  possesses  an  increased  ad¬ 
hesion  and  its  boiler  can  be  made  larger.  The 
Consolidation,  exclusively  for  freight  service,  has 
ten  wheels,  of  which  four  pairs  are  drivers.  The 
Decapod  is  carried  on  ten  wheels  and  is  used  on 
heavy  grades.  The  Mastodon  is  exclusively  used 
for  heavy  freight  service. 

Railway  Signals. — The  following  signals  have 
been  adopted  by  the  American  Railway  Associa¬ 
tion:  Red:  danger,  stop;  green:  caution,  go 
slowly;  white:  safety,  go  ahead;  green  and  white: 
stop  train  at  flag-station  for  passengers  or  freight; 
blue:  used  by  car  inspectors  and  repairers,  cars 
must  not  be  moved;  explosion  of  one  torpedo: 
stop  immediately;  two  torpedoes:  reduce  speed; 
a  fusee  is  an  extra  danger  signal  used  at  nie:ht  in 
case  of  accident  or  emergency. 

Day  and  Night  Signals. — Train  signals  by  day 
are  two  green  flags;  by  night,  two  green  lights, 
one  on  each  side  of  the  rear  of  the  train  as  mark¬ 
ers.  Yard  engines  display  two  green  lights  in¬ 
stead  of  red,  except  when  provided  by  a  headlight, 
front  and  rear.  Two  green  flags  by  day  and  night, 
and  in  addition  two  green  lights  by  night,  denote 
the  train  is  followed  by  another  running  on  the 
same  schedule  and  entitled  to  the  same  time¬ 
table  rights.  Whistle  signals  convey  a  good  deal 
of  information.  One  long  whistle  signifies  ap¬ 
proach  to  station,  railroad  crossings  and  junction; 
short  blast,  apply  brakes;  two  long  blasts,  throw 
off  the  brakes;  two  short  blasts  is  an  answer  to 
any  signal  except  “train  parted.”  Three  long 
blasts  is  a  signal  that  the  train  has  parted;  three 
short  blasts,  when  the  train  is  standing,  means 
that  the  train  will  “back.”  Four  long  blasts  call 
in  a  flagman  from  east  or  north;  four  short  blasts 
is  the  engineer’s  call  for  signals  from  switch- 
tenders,  watchmen,  trainmen  and  others;  five 
short  blasts  is  a  signal  to  flagman  to  protect  rear 
of  train.  One  long  and  two  short  blasts  is  a  sig¬ 
nal  to  be  given  by  trains  on  single  track  when 
displaying  signals  for  a  following  train  to  call  the 
attention  of  trains  of  the  same  or  inferior  class. 
Two  long,  followed  by  two  short  blasts,  is  the 
signal  for  approaching  grade  crossings.  A  suc¬ 
cession  of  short  blasts  is  an  alarm  for  persons  or 
cattle,  and  calls  the  attention  of  trainmen  to 
danger  ahead.  One  tap  of  the  signal  bell  when 
the  train  is  standing  is  the  signal  to  start;  two 
taps  when  running  is  the  signal  to  stop  at  once. 
Two  taps,  when  the  train  is  standing,  calls  the 
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flagman;  three  taps  when  the  train  is  running  is 
signal  to  stop  at  next  station;  three  taps  when 
the  train  is  standing  is  the  signal  to  hack;  four 
taps  when  the  train  is  running  is  the  signal  to 
reduce  speed. 

Qualifications  of  Engineers.  —  The  engineer 
must  know  the  road  as  a  pilot  knows  the  river. 
He  must  know  every  grade,  curve,  crossing,  sta¬ 
tion  approach,  bridge,  signal  and  whistle  or  hell 
post,  and  must  know  them  on  dark  or  stormy 
nights  as  well  as  in  daylight.  He  must  always 
know  where  he  is,  where  every  water-tank  is  lo¬ 
cated  and  the  qualities  of  water  at  different  tanks. 
He  must  particularly  know  all  grades,  what  his 
engine  can  haul,  how  his  engine  must  he  handled 
on  them  and  how  they  must  be  approached.  He 
must,  above  all,  understand  how  to  handle  the  air 
brake,  and  have  a  memory  capable  of  holding  and 
applying  a  vast  number  of  rules  and  regulations. 

New  Features. — The  most  marked  features  in 
the  development  of  the  locomotive  may  be  sum¬ 
marized  as  follows:  increase  in  size  and  weight, 
increased  tractive  power  and  speed,  larger  boilers 
with  thicker  shells,  larger  fire-boxes  and  increased 
grate  area  to  produce  higher  steam,  pressure  and 
greater  steam  generating  capacity,  economy  in 
use  of  steam  by  compounding  and  the  substitution 
of  steel  castings  for  wrought-iron  and  iron  cast¬ 
ings  for  several  important  parts. 

Weight  of  Locomotives. — In  1890  the  average 
weight  of  locomotives  was  92,000  pounds  for  the 
engine  alone,  exclusive  of  the  tender;  in  1900, 
129,000  pounds,  an  increase  of  40.2  per  cent. 
The  average  weight  of  locomotives,  including 
tender,  was  158,534  pounds,  or  79.3  short  tons. 
The  largest  engine  built  up  to  1900  weighed  133 
tons,  or,  with  the  tender,  nearly  190  tons. 

Pressure  on  Boilers. — In  1870,  130  pounds  was 
a  fair  average  of  pressure  in  boilers;  in  1890,  160 
pounds;  in  1900,  225  pounds  were  more  fre¬ 
quently  used  to  meet  the  requirements  of  heavier 
traffic  and  greater  speed.  Heavier  steel  plates 
were  used  to  meet  this  increased  pressure.  Ten 
years  ago  the  average  thickness  was  one-half  to 
nine-sixteenth-inch  plate,  but  at  present  seven- 
eighth-inch  plate  is  frequently  used.  There  has 
been  a  marked  increase  in  length  and  diameter 
of  boilers. 

Pire-Box. — To  provide  heat  for  these  increasing 
dimensions  and  steam  pressure  requirements  the 
fire-box  has  been  enlarged  and  additional  grate 
surface  has  been  provided.  For  a  long  time  the 
space  between  the  frames  was  sufficient,  but  it 
became  necessary  to  extend  the  fire-box  to  occupy 


all  the  space  between  the  tires  of  the  driving 
wheels. 

A  New  Type. — When  this  space  was  all  used, 
and  as  much  additional  length  given  as  was  found 
possible,  a  radical  departure  was  entered  upon, 
resulting  in  the  evolution  of  a  new  and  distinct 
type  of  locomotive  in  which  the  driving  wheels 
are  moved  forward  and  placed  under  the  cylin¬ 
drical  portion  of  the  boiler;  the  fire-box  being 
supported  by  a  single  pair  of  wheels  of  smaller 
diameter  placed  underneath  so  as  to  permit  an 
increase  of  its  width. 

Wootten  Fire-Box. — The  Wootten  fire-box  is 
raised  over  the  top  of  the  driving  wheels  and  ex¬ 
tends  beyond  them  on  each  side,  thus  affording 
a  very  large  grate  surface  and  reducing  the  height 
of  the  fire-box.  This  fire-box  has  been  modified, 
or  rather  departed  from,  in  a  box  which  is  placed 
wholly  behind  the  driving  wheels,  overhanging  a 
pair  of  low  trailing  wheels  instead  of  drivers. 

The  Cylindrical  Corrugated  Fire-Box. — This  in¬ 
volves  a  radical  change  in  boiler  construction  and 
is  taken  from  marine  boilers.  Its  advantages  are: 
the  cylindrical  form  of  boiler  throughout,  elimi¬ 
nation  of  flat  surfaces  and  avoidance  of  the  trou¬ 
blesome  stay-bolts. 

Grate  Areas. — The  grate  area  of  fire-boxes  be¬ 
tween  the  frames  is  about  27  square  feet.  By 
extension  between  the  driving  wheel  the  area  is 
35  square  feet.  In  the  Wootten  type  the  area  is 
80  square  feet,  although  44  square  feet  is  mostly 
used. 

The  Compounding  Principle. — Out  of  2,831 
steam  locomotives  built  in  1900,  329  were  com¬ 
pounded.  Their  points  of  utility  are  these:  the 
cross-compound  has  one  high  pressure  and  one 
low  pressure;  the  four-cylinder  compound  has  the 
high-pressure  cylinders  either  above  or  below  the 
low-pressure  cylinders;  the  four-cylinder  balanced 
compound  has  its  high-pressure  and  low-pressure 
cylinders  located  side  by  side  instead  of  one  above 
the  other,  their  axis  being  parallel;  the  four- 
cylinder  tandem  compound  has  a  high-pressure 
and  a  low-pressure  cylinder  on  each  side  of  the 
engine,  the  two  cylinders  having  the  same  axis 
and  both  pistons  being  attached  to  the  same  rod. 
There  is  a  still  later  modification  which  is  not  in 
general  use  as  yet. 

Perfect  Balance. — The  most  perfect  balance  is 
secured  in  this  form  of  construction,  permitting  a 
maximum  load  on  the  drivers  without  injury  to 
the  track.  The  question  of  ultimate  economy 
between  single  expansion  and  compound  engines 
is  still  under  discussion. 
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Minor  Improvements. — There  is  a  larger  use  of 
steel  castings  for  cast-iron  centers.  Until  re¬ 
cently  locomotive  frames  have  been  forged  from 
iron  or  steel,  but  experience  has  demonstrated  that 
steel  castings  can  be  depended  upon  with  perfect 
safety,  both  for  driving-wheel  centers  and  for 
frames. 

Valve  Construction. — The  introduction  of  the 
compound  principle  has  necessitated  a  radical 
change  in  valve  construction.  In  locomotives 
with  cylinders  in  parallel  pairs  a  cylindrical  pis¬ 
ton  valve  is  substituted  for  the  slide  valve  used 
on  simple  locomotives. 

Oil-Burning  locomotives. — For  oil-burning  lo¬ 
comotives  only  slight  alterations  in  the  arrange¬ 
ment  of  brickwork  in  the  fire-box  are  necessary, 
including  burners  which  throw  into  the  fire-box  a 
spray  of  steam  and  vaporized  oil,  by  which  an  in¬ 
tense  heat  is  generated. 

Firing  Engines. — Engines  have  grown  to  such 
immense  size  that  it  taxes  the  strength  of  the 
firemen  to  feed  coal.  Mechanical  stoking  is  con¬ 
templated  should  larger  engines  be  constructed. 

The  export  of  locomotives,  beginning  with 
1890,  has  been  as  follows:  1890,  161;  1891,  275; 
1892,  197;  1893,  195;  1894,  142;  1895,  252; 
1896,  261;  1897,  338;  1898,  468;  1899,  517;  1900, 
525. 

American  Methods  of  Locomotive  Making. — 

The  excellence  and  comparative  cheapness  of 
American  locomotives  is  due  to  the  efficiency  of 
tools  and  processes  and  to  the  elimination  of 
hand  labor  to  a  considerable  extent.  The  boiler 
is  built  in  two  sections  by  power  riveting.  Trav¬ 
eling  cranes  handle  the  sheets,  multiple-spindle 
drilling  machines  bore  many  holes  simultaneously 
and  through '  several  sheets  at  the  same  time  if 
desired.  The  flanging  of  dome  rings,  furnace 
door  flanges,  tube  sheets,  etc.,  is  done  in  one 
heat  at  a  single  operation  by  hydraulic  flanging 
presses.  The  boring  and  facing  of  cylinders  is 
done  by  the  same  machine.  Coupling  and 
coupling  rods  are  clamped  together  and  melted 
in  a  lump.  Several  frames  are  similarly  planed 
and  slotted.  Multiple  work  is  also  applied  to 
making  fittings  and  many  minor  parts. 

Assembling  of  Parts. — Practically  every  part  of 
an  engine  is  finished  and  fitted,  and  some  parts 
are  even  painted,  before  transferred  to  the  erect¬ 
ing  floor.  The  work  is  done  by  gangs,  each  doing 
one  specified  part.  Locomotives  have  been  con¬ 
structed  in  eight  days  from  the  time  the  order 
was  received. 


Laws  of  Train  Operation. — Among  the  rules 
adopted  by  the  American  Railway  Association  in 
substance  are  these:  All  trains  are  classified  ac¬ 
cording  to  priority  of  right  of  track.  Trains  of 
an  inferior  class  must  take  the  siding.  Five  min¬ 
utes  must  intervene  between  departure  of  pas¬ 
senger  trains,  and  freight  trains  must  keep  five 
minutes  apart  unless  some  form  of  block  signal  is 
used.  Trains  must  keep  inside  schedule  time. 
In  cases  of  detention,  the  flagman  must  go  back 
and  the  fireman  or  front  brakeman  must  go  for¬ 
ward.  Regular  trains  12  hours  late  lose  their 
schedule  rights.  Conductors  and  engineers  are 
held  equally  responsible  for  violation  of  rules. 

Principal  Builders. — The  largest  companies 
building  locomotives  are  the  American  Locomo¬ 
tive  Company  and  the  Baldwin  Works,  the  latter 
company  located  at  Philadelphia,  Pa.,  and  hav¬ 
ing  a  weekly  capacity  of  from  forty  to  forty- 
nine  engines.  The  American  Locomotive  Com¬ 
pany  is  a  combination  of  other  leading  works.  A 
fair  estimate  of  the  average  daily  locomotive 
building  capacity  is  fourteen  per  day,  which  ca¬ 
pacity  is  being  expanded  to  meet  the  demand  due 
to  the  enormous  growth  of  traffic. 

Remarkable  Improvements. — The  demands  for 
greater  speed  and  greater  power  are  leading  to 
remarkable  improvements  in  construction,  one 
of  which  is  the  use  of  nickel  in  the  bearing  parts. 
The  American  conception  of  locomotive  building 
with  the  interconvertibility  of  parts  has  made  a 
strong  and  abiding  impression  on  the  railroad  en¬ 
gineers  of  the  world. 

The  leap  from  the  Watt  to  the  Corliss  covers 
the  most  important  period  in  the  world’s  history. 
The  development  from  the  stationary  engine  to 
the  mammoth  engine  of  to-day  was  made  step  by 
step,  starting  with  the  injector  and  passing  up¬ 
ward  with  the  fly  wheel  and  governor,  and  from 
thence  into  minor  improvements  in  valves  and 
cut-offs  and  two  or  three  score  of  modifications 
and  devices  which  arrived  at  steadily  expanding 
efficiency.  Improvements  in  boilers,  grates  and 
tubes  to  generate  greater  heat  and  to  the  greater 
production  of  steam  and  its  more  economic  use 
followed  in  quick  succession,  until  to-day  the 
steam  engine  seems  to  have  been  placed  on  the 
pinnacle  of  inventive  ability.  This  interesting 
and  wonderful  industry  must  be  understood  from 
its  infancy  in  order  to  comprehend  the  steam  en¬ 
gine  of  to-day. 

Requirements. — The  locomotive  has  probably 
reached  its  maximum  size  and  capacity  until 
some  means  can  be  found  to  improve  the  boiler. 
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Failures  of  boilers  to  meet  requirements  are 
growing  somewhat  frequent  when  put  to  severe 
tests.  There  is  urgent  need  of  more  reliable  and 
more  serviceable  boilers,  and  master  mechanics 
and  engineers  are  giving  the  subject  close  at¬ 
tention. 

Another  improvement  needed  is  greater  trac¬ 
tive  power.  The  tendency  is  to  use  two  or  three 
units  of  moderate  capacity.  To  attain  this  result 
an  engine  consisting  of  two  six-wheel  connected 
engines  has  been  built  at  Schenectady,  which  is 
designed  to  secure  the  maximum  of  tractive 
power. 

The  four-cylinder  engines  of  the  De  Glehn 
type  develops  high  tractive  power  in  cylinders 
and  in  machinery  of  medium  size  where  the  crank 
axle  is  required  to  transmit  only  one-half  the 
total  cylinder  power.  Experience  shows  that 
where  the  power  from  four  cylinders  is  trans¬ 
mitted  through  a  single  crank  axle,  failure  will 
occur  through  the  heating  of  the  inside  main-rod 
bearings  and  the  breaking  of  the  crank  axle. 

It  is  demonstrated  in  locomotive  practice  that 
until  boiler  design  and  boiler  waters  are  im¬ 
proved,  boiler  pressure  will  not  be  increased  above 
200  pounds. 

The  orders  for  compound  engines  are  falling 
off  because  they  do  not  receive  the  care  they  de¬ 
mand  at  the  roundhouses.  It  is  the  most  eco¬ 
nomical  engine  when  properly  cared  for. 

Features  of  a  Steam  Engine. — Two  cranks  at 
right  angles  are  frequently  used  to  obtain  greater 
regularity  of  revolution. 

The  fly-wheel  of  an  engine,  as  all  know,  serves 
to  store  up  work.  The  conditions  under  which 
the  best  form  of  fly-wheel  are  used  call  for  fine 
mechanical  skill.  The  most  advantageous  angle 
between  the  cranks  is  90  degrees. 

An  important  problem  is  the  influence  of  the 
point  of  cut-off  and  the  length  of  the  connecting 
rod  on  the  fly-wheel.  The  mean  diameter  of  a 
fly-wheel  is  usually  taken  at  from  3  to  10  times 
the  length  of  the  stroke. 

The  Fly-Wheel. — The  area  of  the  cross  section 
of  the  rim  of  a  fly-wheel  is  found  by  knowing  the 
weight  and  the  mean  diameter  of  the  rim  of  the 
wheel.  In  balancing  a  fly-wheel  great  care  is 
necessary  to  have  its  center  of  gravity  coincide 
with  its  axis.  Economy  of  weight  of  wheel  is  se¬ 
cured  by  increasing  the  speed  of  the  rim. 

Link  Motion.— Valve  motions  actuated  by  a 
weight  or  spring  released  automatically  by  the 
centrifugal  governor  have  been  elaborated  with 
great  skill  and  are  excellent  for  average  speed. 
Where  high  rotative  speeds  are  desired  the  cut¬ 


off  of  the  engine  is  actuated  by  means  of  a  link 
or  eccentric  whose  position  is  regulated  by  means 
of  a  centrifugal  governor,  and  whatever  the  speed, 
the  valves  must  keep  pace  with  the  engine  in  its 
motions.  Fink’s  link  motion  is  regarded  as  the 
simplest  reversing  gear,  which  at  the  same  time 
can  be  adjusted  as  a  cut-off.  Meyers’  link  motion 
has  met  with  the  greatest  favor  among  builders 
of  marine  and  stationary  engines. 

Superheating. — The  superheating  of  steam  has 
two  consequences:  the  temperature  is  increased 
beyond  its  temperature  of  saturation  and  its 
specific  volume  is  increased  at  the  same  time. 

The  jet  condenser  is  a  cheap  and  efficient  de¬ 
vice.  The  surface  condenser  should  be  used  only 
when  it  is  necessary  to  separate  the  condensing 
water  from  the  boiler  feed  water. 

The  compound  engine  owes  its  greater  effi¬ 
ciency  to  the  nature  of  the  iron  rather  than  to 
the  properties  of  the  steam,  and  with  the  greater 
use  of  non-conducting  materials  the  necessity  of 
compounding  will  decline. 

Law  of  Condensation. — The  law  of  condensa¬ 
tion  is  as  follows: 

(1)  The  difference  of  the  temperatures  of 
steam  at  the  point  of  cut-off  and  while  being  ex¬ 
hausted. 

(2)  The  area  of  the  cast  iron  exposed  to  the 
entering  steam  up  to  the  point  of  cut-off. 

(3)  The  time  of  exposure  of  the  interior  sur¬ 
face  of  steam  cylinder  to  the  exhaust  steam. 

The  Governor. — Governors  are  throttling  gov¬ 
ernors,  cut-off  governors  or  centrifugal  governors 
and  inertia-resistance  governors.  Both  classes, 
with  one  or  two  exceptions,  rely  upon  the  cen¬ 
trifugal  force  or  inertia  of  revolving  balls  or 
weights  to  cause  a  change  in  position  in  them¬ 
selves  and  to  adjust  the  valve  under  their  con¬ 
trol.  It  is  attempted  to  produce  a  steady  motion 
by  putting  a  sensitive  governor  on  an  engine 
having  too  light  a  fly-wheel;  the  result  is  that  the 
governor  pumps  up  and  down,  thus  adding  to  the 
irregularities  of  the  engine.  A  governor  must 
have  power  so  as  to  handle  its  valve  without  being 
affected  by  the  slighter  forces  due  to  inaccurate 
workmanship  or  adjustments. 


Comparative  Summary  of  the  Locomotive  Industry. 


1890 

1900 

Number  of  establishments . 

19 

28 

Capital  forested . 

$24  516,574 
15,678 
$8,697,488 
$19,752,469 

$40,813,793 
19,039 
810,899, 614 
$27,121,063 

Wage-workers . 

Wages  paid . 

Value  of  products . 
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Lumber  Manufacture. 

Logging  and  Planing  Mills. — The  lumber  in¬ 
dustry  is  divisible  into  logging,  sawmill  and  plan- 
ing-mill  branches.  It  is  fourth  in  the  list  of  in¬ 
dustries  of  the  United  States,  and  according  to 
the  last  census  there  were  3,035  establishments 
engaged  in  manufacturing,  with  a  total  capital 
of  $611,611,524,  employing  283,260  wage  w’orkers, 
to  whom  was  paid  $104,640,591  in  1900. 

Products. — Sawed  lumber  forms  81.2  per  cent.; 
shingles,  3.9  per  cent.;  cooperage  materials,  3.6 
per  cent.;  telegraph  poles,  railway  ties,  etc.,  3.3 
per  cent.,  and  all  other  products  8  per  cent.  Yel¬ 
low  pine  is  the  chief  product,  amounting  to  37 
per  cent.  The  cut  of  white  pine  is  21.5  per  cent; 
hemlock,  9.8  per  cent.;  red  fir,  5  per  cent.;  spruce, 
4.2  per  cent. 

Hard  Woods. — Of  the  hard  woods,  more  than 
one-half  are  found  in  oak,  or  51.4  per  cent,  of 
hard  woods;  poplar,  3.2.  The  three  States  on  the 
Pacific  coast  contain  at  least  one-third  of  the 
standing  timber  of  the  country.  The  three  States 
of  Michigan,  Wisconsin  and  Minnesota  furnish 
about  27  per  cent,  of  all. 

Logging. — Logging  is  largely  conducted  in  the 
winter  time,  to  take  advantage  of  the  snow.  Logs 
are  moved  principally  by  animals,  sometimes 
dragged  by  wire  cable,  operated  by  donkey  en¬ 
gines.  In  the  southern  sections  of  the  United 
States  lumbering  goes  on  all  the  time,  as  well  as 
on  the  Pacific  coast.  In  the  Sierra  Nevada  moun¬ 
tains  traction  engines  are  largely  used  for  hauling. 

Chief  Varieties. — The  chief  commercial  varie¬ 
ties  of  lumber  are  yellow  pine,  white  pine,  spruce, 
hemlock,  cypress,  cedar,  white  oak,  red  oak,  red 
fir,  black  walnut,  redwood,  elm,  ash,  basswood, 
cherry,  maple  and  chestnut,  although  these  do  not 
by  any  means  exhaust  the  list  of  woods  in  com¬ 
mon  use. 

White  Pine  and  Spruce. — The  greatest  bodies 
of  white  pine  are  to  be  found  in  the  northern  por¬ 
tion  of  the  Lake  States.  The  supply  is  steadily 
declining,  and  lumbermen  are  obliged  yearly  to 
go  longer  distances  for  material.  It  is  estimated 
that  there  are  probably  50,000,000,000  feet  of 
white  pine  standing  in  the  country.  It  is  also 
estimated  that  there  is  about  the  same  quantity 
of  spruce  in  the  Eastern  States,  found  mainly  in 
New  England  and  New  York. 

Hemlock. — The  total  amount  of  hemlock  re¬ 
ported  by  lumbermen  is  6,755,000,000  feet.  It 
does  not  grow  anywhere  as  a  pure  forest,  but  is 
intermingled  with  other  species. 
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Cypress. — Cypress  is  a  tree  of  low,  marshy  re¬ 
gions,  found  along  the  Atlantic  and  Gulf  coasts, 
and  latterly  has  come  into  very  general  use.  The 
reported  supply  is  6,562,000,000  feet.  / 

Yellow  Pine. — Yellow  pine  is  found  largely  in 
the  Southern  States,  and  covers  an  area  estimated 
approximately  at  150,000  square  miles,  or  about 
100,000,000  acres.  About  15  per  cent,  of  the 
total  is  directly  controlled  by  the  lumbermen. 

Western  yellow  pine  is  found  over  a  large  sec¬ 
tion  of  the  West.  The  total  supply  in  the  States 
of  Washington,  Oregon  and  California  is  esti¬ 
mated  at  125,000,000,000  feet. 

Sugar  Pine. — The  sugar  pine  tree  is  found 
mainly  on  the  western  slope  of  the  Sierra  Nevada 
range,  about  3,000  feet  above  the  sea,  and  as  high 
as  9,000  feet.  It  is  a  large  tree,  5  to  10  feet  in 
diameter  and  about  250  feet  in  height.  The  wood 
is  fine,  splits  easily  and  is  a  valuable  timber.  The 
supply  in  California  and  Oregon  is  estimated  at 
25,000,000,000  feet. 

Hard  Woods. — The  hard-wood  area  covers  the 
eastern  portion  of  the  Upper  Mississippi  Valley 
and  the  central  portion  of  the  United  States. 
The  principal  woods  are  oak,  gum,  poplar,  maple, 
cottonwood,  elm  and  ash.  The  area  covers  sev¬ 
eral  hundred  thousand  square  miles.  The  total 
cut  in  1900  was  4,438,000,000  feet. 

Red  Fir. — Red  fir  is  distributed  over  the  Rocky 
Mountain  country  and  is  found  at  the  sea  level  of 
Puget  Sound  and  at  heights  ranging  from  300  to 
6,000  feet.  The  red  fir  ranges  from  200  to  300 
feet  in  height  and  is  from  3  to  20  feet  in  diameter. 
The  stand  is  heavy,  as  much  as  50,000  feet  to  the 
acre  being  often  cut.  It  is  a  timber  of  great 
strength,  and  is  now  being  largely  used  in  the 
East,  and  is  also  exported  to  all  parts  of  the  world. 
It  is  estimated  that  the  supply  is  equal  to  about 
300,000,000,000  feet. 

Redwood. — Redwood  is  found  only  in  a  narrow 
strip  closely  bordering  the  Pacific  coast,  the  strip 
ranging  from  5  to  25  miles  wide  and  approxi¬ 
mately  covering  2,000  square  miles.  The  trees  are 
large,  have  an  average  diameter  of  5  to  10  feet, 
and  in  some  cases  20  feet.  They  range  up  to  300 
feet  high,  and  the  average  stand  is  nearly  60,000 
feet  per  acre,  and  in  localities  from  100,000  feet 
to  150,000  feet.  It  is  a  strong  and  durable  lum¬ 
ber,  and  is  used  for  almost  all  purposes.  The 
supply  is  estimated  at  75,000,000,000  feet.  The 
lumbering  and  milling  operations  are  carried  on 
mostly  by  large  companies,  and  the  most  modern 
methods  and  machinery  are  employed.  No  better 
equipped  mills  can  be  found  in  the  world  for 
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handling  the  stock  from  the  stock  logs  to  the 
diversified  product. 

Among  the  kinds  of  timber  worked  up  are  yel¬ 
low  pine,  white  pine,  hemlock,  redwood,  spruce, 
cypress,  cedar,  Norway  pine,  red  fir,  sugar  pine 
and  tamarack.  Among  the  hardwoods  are  ash, 
birch,  chestnut,  cottonwood,  elm,  gum,  hickory, 
basswood,  oak,  poplar,  black  walnut,  maple  and 
sycamore. 

Among  the  leading  products  are  timber  for 
construction  purposes,  lumber  for  all  manner  of 
building,  shingles,  lath,  planing-mill  products  for 
interior  finish,  telegraph  poles,  railroad  ties,  piles, 
paving  stock,  wheel  stock,  carriage  and  wagon 
stock,  cooperage  stocks,  including  hoops,  staves 
and  headings,  furniture  stock,  agricultural  imple¬ 
ment  stock,  pickets  and  palings,  basket  stock,  ex¬ 
celsior  stock,  fence  posts,  hop  poles,  hewn  timber, 
ship  and  car  stock  and  oak  and  hemlock  bark. 

Yellow  pine  furnishes  the  largest  supply,  as 
measured  by  feet,  viz.:  10,603,108,000  feet,  worth 
$90,903,556.  White  pine  output  in  1900  was 
7,483,283,000  feet,  worth  $94,979,885,  Hemlock 
was  in  volume  about  one-half  in  quantity  and 
value  that  of  white  pine.  Red  fir  was  valued  at 
$15,050,638,  and  spruce,  $16,322,666. 

In  the  hardwoods,  oak  leads,  with  a  production 
in  1900  of  4,438,027,000  feet,  worth  $61,174,129. 
Poplar  followed  with  1,115,242,000  feet,  worth 
$15,646,331.  The  respective  quantities  of  other 
woods  ranged  from  100,000,000  to  500,000,000. 

Shingles  are  largely  made  from  cedar,  though 
white  pine  and  cypress  are  considerably  used. 

The  improvements  in  saw  manufacture  have 
been  numerous  and  important.  An  old-time 
fault  was  that  saws  were  not  free  from  cavities 
formed  in  the  ingots  and  which,  when  occurring 
near  the  teeth,  caused  that  portion  of  the  saw  to 
split,  spall  or  crumble.  This  drawback  has  been 
practically  overcome.  By  reason  of  practically 
perfect  material,  good  tempering,  good  founda¬ 
tion  and  good  saw-setting,  greater  speed  and  con¬ 
sequently  greater  economy  is  effected.  A  speed 
of  10,000  feet  per  minute  on  the  run  is  obtained 
in  a  72-inch  saw  running  530  revolutions  per  min¬ 
ute,  600  revolutions  in  a  64-inch  saw,  815  revo¬ 
lutions  in  a  48-inch  saw,  1,080  revolutions  in  a 
36-inch  saw,  1,630  revolutions  in  a  24-inch  saw, 
and  3,260  revolutions  per  minute  in  a  12-inch 
saw. 

In  the  usual  gauge  of  large  circular  saws,  used 
in  the  ordinary  manner  on  the  average  feed  of 
lumber,  of  an  inch  equally  divided,  is  about 
as  little  clearance  as  should  be  run,  except  in 
hardwoods  and  frozen  timber.  A  thin  saw  re¬ 


quires  as  much  clearance  as  any  other,  conse¬ 
quently,  in  proportion  to  thickness,  the  thin  saw 
has  the  most  strain  to  bear. 

Speed. — Regularity  of  speed  is  especially  neces¬ 
sary  with  thin  saws,  as  they  depend  more  than 
others  on  velocity  to  hold  them  up  to  their  work. 
In  extra  thin  saws,  one-sixth  more  speed  is  re¬ 
quired  than  the  tables  usually  call  for. 


Comparative  Summary  of  the  Timber  and  Lumber  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 

Capital  invested . 

Wage-earners . 

Wages  paid . 

Value  of  products . 

25,758 

$181,465,392 

148,290 

$31,893,098 

$233,608,886 

22,617 

$557,881,051 

311,964 

$87,934,284 

$437,957,382 

33,035 

$611,611,624 

283,260 

$104,640,591 

$566,832,984 

Comparative  Summary  of  the  Planing-mill  Industry. 


1880 

1890 

1900 

Number  of  establishments.. . 
Capital  invested . 

2,491 

$38,070,593 

37,187 

$14,431,6,54 

$73,424,681 

3,670 

$120,271,440 

79,923 

$42,221,856 

$183,681,552 

4,204 

$119,271,631 

73,627 

$38,685,210 

$168,243,008 

Wage- earners . 

Wages  paid . , . . 

"Value  of  products . . . 

Machinists  and  Machinery, 

Importance  of  the  Machinist.  —  Perhaps  the 
most  important  handicraft  in  the  realm  of  mech¬ 
anism  is  that  of  the  machinist.  With  each  im¬ 
provement  in  mechanism  the  importance  and 
value  of  the  machinist  increases.  He  is  as  the- 
mainspring  to  the  watch,  the  power  behind  the 
throne,  whose  knowledge  and  skill  make  possible 
the  wonderful  achievements  of  modern  civiliza¬ 
tion.  Perhaps  no  other  craft  is  as  developed  and 
specialized.  Latent  mechanical  capacities  of  the 
human  mind  finds  room  for  activity  in  the  vast 
network  of  appliances,  devices  and  agencies  which 
find  their  origin  in  the  drafting-room  or  work¬ 
shop. 

The  Machinist  in  Early  Times. — To  attempt  to 
trace  the  origin  and  development  of  the  mechanic 
arts  would  be  difficult.  The  early  implements 
were  stone  and  wood.  First  came  what  answers 
to  our  modern  hatchet;  then  the  hammer  fol¬ 
lowed,  and  finally  an  instrument  to  make  holes 
in  wood,  flint,  shell  and  iron  was  devised.  The 
early  mechanic  possessed  the  instincts  of  the  mod¬ 
ern  carpenter  as  well;  when  it  became  necessary 
to  put  two  pieces  of  wood  together  the  mechanical 
instinct  began  to  express  itself.  It  was  this  ne- 
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cessity  that  brought  the  auger  into  existence  in 
the  early  ages  of  mechanical  art  through  the  in¬ 
genuity  of  men  who  found  means  to  get  metal 
out  of  a  certain  kind  of  stone.  The  auger  might 
be  regarded  as  the  basis  of  the  mechanical  art. 
Next  came  the  chisel  and  then  their  varieties. 
From  the  early  auger  there  were  numerous  steps  to 
the  drill  of  to-day  with  its  various  applications. 

Drill  and  Lathe. — The  introduction  of  the  drill 
constituted  an  epoch  in  mechanism  and  laid  the 
foundation  for  a  great  industry.  With  it  came 
taps  and  dies  for  a  variety  of  work.  From  this 
simple  beginning  to  the  lathe  of  to-day  the  steps 
were  gradually  taken;  it  was  simply  a  develop¬ 
ment  of  the  potter’s  wheel.  Drills  may  be  spoken 
of  in  two  general  classes — flat  and  twist.  With 
the  employment  of  power  a  revolutionizing  pro¬ 
cess  set  in,  which  transformed  a  simple  industry 
into  a  complex  and  vast  and  far-reaching  indus¬ 
try.  The  lathe  brought  into  use,  lathe  chucks 
with  their  many  jaws,  usually  three  or  four,  and 
lathe  dogs  and  mandrels  and  a  variety  of  boring 
tools  as  the  ingenuity  of  the  mechanic  developed 
and  new  and  more  complex  necessities  presented 
themselves.  * 

Types  of  Screw-Thread. — It  was  an  easy  and 
natural  step  to  cut  a  thread  on  the  end  of  a  piece 
of  iron  to  assist  its  holding  power.  There  are  five 
types  of  screw-threads  used  in  this  country;  the 
Y-thread,  the  Sellers  thread,  which  has  an  angle 
of  60  degrees;  the  square  thread,  used  where  the 
thread  and  space  are  the  same  width;  the  Whit¬ 
worth  thread,  the  sides  of  which  form  an  angle  of 
55  degrees  instead  of  60  degrees,  and  lastly  the 
Acme  thread,  similar  to  the  square  form.  The 
difference  is  that  the  sides  incline  14$  degrees 
from  those  of  the  square  thread.  A  standard  has 
been  adopted  known  as  the  United  States  stand¬ 
ard,  in  which  the  diameter  of  screw  ranges  from  $ 
inch  with  20  threads  to  the  inch  to  6  inches  diam¬ 
eter  with  2$  threads. 

The  Drill  Press. — The  drill  press  marked  an¬ 
other  advance,  which  was  improved  with  a  back 
gear  to  increase  the  range  of  available  speeds. 
The  radial  drill  followed  in  great  variety  and  effi¬ 
ciency  to  increase  the  output  of  the  shop. 

The  Mechanical  Planer. — An  important  point 
was  reached  when  the  planer  appeared,  which  is 
a  machine  for  finishing  flat  surfaces;  with  it  came 
a  number  of  appliances  for  moving  the  work  in 
using  the  tool.  Next  followed  the  shaper,  which 
moves  while  the  work  is  at  rest.  The  slotter  is 
a  shaper  with  the  tool  moving  vertically  instead 
of  horizontally,  and  is  used  for  working  on  heavy 


pieces  and  especially  when  an  irregular  contour  is 
to  be  formed. 

The  Milling  Machine. — The  next  step  of  prog¬ 
ress  was  the  milling  machine,  used  for  the  finish¬ 
ing  of  flat  or  curved  surfaces  by  the  use  of  rotat¬ 
ing  cutters.  These  machines  demand  great  care 
from  the  machinist.  It  is  necessary  to  prevent 
chips  getting  into  the  holes  in  the  spindles  or 
between  the  arbor  collars.  When  at  work  the 
milling  cutter  is  kept  flooded  with  oil  or  a  solu¬ 
tion  of  sal-soda.  To  prevent  unnecessary  friction, 
wear  and  tear,  the  cutter  is  generally  used  in 
milling  a  large  number  of  pieces  of  steel,  wrought 
iron,  malleable  iron  or  tough  bronze.  Some  rec¬ 
ommend  the  use  of  lard  oil  in  milling,  but  any 
animal  or  fish  oil  may  be  used  and  then  separated 
from  the  chips  by  the  use  of  a  centrifugal  separa¬ 
tor  by  dumping  into  a  tank  of  water. 

Rules  of  Speed  and  Feed. — It  is  impossible  to 
give  definite  rules  for  the  speed  and  feed  of  mills, 
but  it  is  usual  to  run  at  the  highest  possible 
speed.  The  average  speed  on  wrought  iron  and 
annealed  steel  is  perhaps  40  feet  per  minute, 
which  gives  about  60  turns  per  minute  with  mills 
2$  inches  in  diameter.  The  feed  of  work  for  this 
surface  speed  of  the  mill  can  be  about  1$  inches 
per  minute,  and  the  depth  of  the  cut  about 
inch.  In  cast  iron,  a  mill  can  have  a  surface 
speed  of  about  50  feet  per  minute,  while  the  feed 
is  1$  inches  per  minute  and  the  cut  yg-  inch  deep 
In  tough  brass  the  speed  may  be  80  feet,  the  feed 
the  same  as  in  cast  iron,  and  the  chip  inch. 

English  Rules. — Addy,  an  English  authority, 
gives  a  safe  speed  for  cutters  of  6  inches  in  diam¬ 
eter  and  upwards,  as  follows: 

Steel — 36  feet  per  minute  with  a  feed  of  $  inch 
per  minute.  Wrought  iron — 48  feet  per  minute 
with  a  feed  of  1  inch  per  minute.  Cast  iron — 
60  feet  per  minute  with  a  feed  of  If  inches  per 
minute.  Brass — 120  feet  per  minute  with  a  feed 
of  2$  inches  per  minute. 

A  Standard  Rule. — A  good  rule  for  obtaining 
speed  is,  the  number  of  revolutions  which  a  cutter 
should  make  when  working  on  cast  iron,  viz. :  240 
divided  by  the  diameter  in  inches.  A  mill  known 
as  the  end  mill  can  be  used  in  many  places  where 
the  face  mill  cannot  be  applied.  The  milling  ma¬ 
chine  is  extensively  used  in  place  of  the  planer; 
it  is  valuable  for  finishing  irregular  surfaces  and 
is  used  for  cutting  the  teeth  of  the  gears. 

The  Grinding  Machine.  —  For  purposes  of  ob¬ 
taining  greater  economy,  the  grinding  machine  is 
used.  With  such  a  machine  round  surfaces  may 
be  ground  to  vary  from  the  nominal  diameter  by 
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only  .0001  inch.  The  object  of  the  grinding  ma¬ 
chine  is  to  reduce  to  accurate  dimensions  the 
work  turned  out  on  the  lathe.  The  speeds  of 
some  grinding  wheels  are  as  follows:  For  diameter 
of  1  inch,  10,000  maximum  revolutions  per  min¬ 
ute;  1-J  inches,  12,500  revolutions;  2-J  inches,  8,800 
revolutions;  4  inches,  5,500;  8  inches, 2,770  revolu¬ 
tions;  14  inches  diameter,  1,580;  20  inches,  1,100 
revolutions;  26  inches  diameter,  850  revolutions 
per  minute. 

Laying  Out  Work. — The  skill  of  the  machinist 
is  displayed  in  the  laying  out  of  his  work.  It  is 
necessary  in  certain  lines  of  work  to  cover  the 
surface  of  the  work  where  lines  must  be  visible 
with  chalk,  white  lead  or  copperas,  before  any 
laying  out  can  be  done.  There  must  be  a  base 
line  to  which  all  other  lines  are  referred. 

Best  Methods. — The  constant  question  arising 
in  the  shop  is  the  best  method  of  doing  each  sep¬ 
arate  piece  of  work.  Method  is  second  only  in 
value  to  knowledge  in  all  shop  work. 

The  importance  of  method  in  the  prosecution 
of  machine  shop  work  cannot  be  overvalued,  es¬ 
pecially  since  the  very  general  use  of  economic 
mechanical  appliances. 

'  Valve  and  Joint  Work. — The  grinding  of  valves 
is  usually  done  by  hand.  Fitting  brasses  is  usu¬ 
ally  done  on  a  machine.  Joints  are  made  securely 
tight  in  various  ways.  When  a  joint  is  to  be  per¬ 
manent  the  red-lead  joint  is  usually  employed. 
The  red  lead  has  a  tendency  to  rust  and  thus 
form  a  very  tight  connection.  A  disk  of  rubber 
packing  answers  where  a  joint  is  liable  to  occa¬ 
sional  disconnecting.  Where  joints  are  fre¬ 
quently  taken  down  they  are  packed  with  a  piece 
of  copper  wire.  J oints  are  also  made  by  the  rust¬ 
ing  of  two  surfaces  together. 

Shafts  and  Belts. —  When  castings  are  to  be 
worked  either  in  the  lathe  or  planer  to  dimen¬ 
sions  only  a  little  less  than  that  when  rough,  they 
should  be  picked.  The  lining  of  shafting  calls 
for  great  care;  after  this  comes  the  setting  of 
machines.  Following  this  comes  the  belting; 
usually,  leather  is  used  in  from  one  to  six  ply 
and  of  suitable  width.  Leather  beltmg  is  injured 
by  water,  steam,  or  oil  and  above  a  temperature 
of  110  degrees. 

Belt  Power. — The  power  transmitted  by  a  belt 
is  directly  proportional  to  its  speed  and  width. 
A  safe  rule  is  to  allow  one  horse-power  for  a 
speed  of  1,000  feet  per  minute  with  a  single-thick 
belt  one  inch  wide. 

Field  for  Mechanical  Appliances. — Machinery  is 
of  such  diversified  character  and  is  used  for  the 


performance  of  such  a  variety  of  work  that  all 
the  books  that  have  been  laboriously  written  upon 
it  do  not  reveal  a  tithe  of  its  . adaptabilities.  The 
introduction  of  steam  opened  wide  the  door  of 
mechanism  for  the  doing  of  a  vast  variety  of  serv¬ 
ices  to  man,  from  the  stove  that  furnishes  him 
warmth  to  the  locomotive  that  enables  him  to 
travel  at  great  speed.  Metal,  chiefly  iron  and 
steel,  on  one  hand,  and  steam  on  the  other,  have 
been  the  giant  factors,  and  man  in  his  efforts  to 
use  them  with  steam  as  a  power  has  vastly  multi¬ 
plied  his  power  over  nature  and  has  developed  a 
mighty  material  civilization.  Iron  or  steel  is  the 
basis  of  tools,  machines  and  mechanical  ap¬ 
pliances  of  endless  shape  and  purpose,  used  either 
by  muscular  power  or  actuated  by  steam  or  gas 
or  other  force  for  the  doing  of  useful  work. 

The  Work  of  the  Machinist. — It  is  the  work  of 
the  machinist  to  fashion  this  substance  according 
to  methods  and  rules  developed  by  experience 
and  study  into  shapes  and  combinations  whereby 
it  can  permit  the  natural  forces  to  exert  them¬ 
selves,  guided  by  human  intelligence  and  wisdom, 
to  wise  and  beneficent  ends  under  the  broad  term, 
machinery. 

The  Utilization  of  Power. — Force  exists,  and  it 
is  man’s  opportunity  to  devise  methods  by  which 
it  can  be  best  directed  to  his  good.  The  ma¬ 
chinist  is  the  high  priest  in  the  temple  whose 
handicraft  and  skill  enables  him  to  accomplish 
this  purpose.  Machinery  in  its  multiplied  forms 
and  for  its  innumerable  uses  is  but  the  expres¬ 
sion  of  man’s  creative  intelligence  stamped  on 
matter. 

Magnitude  of  the  Industry. — There  are  in  the 
United  States  512,254  establishments  where  ma¬ 
chinery  is  used,  employing  5,308,406  wage  work¬ 
ers,  using  or  cooperating  in  the  use  of  machinery, 
to  whom  were  paid  in  wages  in  1900,  $2,322,333,- 
877  and  who  produced  goods  in  that  year  having 
a  market  value  of  $13,004,400,143. 

To  attempt  to  describe  or  classify  the  work 
done  by  these  over  five  million  workers  in  these 
half  million  establishments  would  be  futile.  And 
yet  the  work  done  is  fundamentally  the  same  but 
diversified  by  reason  of  the  vast  and  endless  di¬ 
versity  of  forms  of  work  necessary  to  serve  the 
requirements  of  man. 

The  growth  of  the  mechanical  industries  is 
shown  in  the  increase  in  invested  capital,  which 
in  1880  amounted  to  $2,790,272,606,  to  $9,817,- 
434,799  in  1900,  an  increase  almost  three  and  one- 
half  fold  in  twenty  years.  The  increase  of  the 
value  of  products  during  that  period  was  two  and 
one-half  fold  over  1880. 
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Malt  and  the  Malt  Industry. 

Malting  Process. — The  process  ol  malting  con¬ 
sists  essentially  in  converting  the  starch  of  the 
grain  into  saccharine  matter,  when  it  is  dried  and 
is  then  nsed  in  brewing  ale,  beer  and  porter  and  in 
the  distillation  of  whiskey. 

Growth  of  Brewing. — The  brewing  of  malt  for 
the  past  half  century  has  been  of  uniform  and  un¬ 
interrupted  growth.  The  manufacture  of  lager 
beer  in  the  United  States  began  about  1840;  its 
use  extended  with  the  general  increase  of  popula¬ 
tion  and  with  influx  of  German  immigrants  and 
the  rapid  cultivation  of  the  tastes  of  the  people 
for  milder  beverages.  In  1890  its  use  had  almost 
superseded  that  of  ale  and  porter. 

Localization  of  the  Industry. — The  manufac¬ 
ture  of  distilled  liquors  from  grain,  owing  to  the 
fact  that  the  product  is  less  bulky  than  the  raw 
material,  has  tended  to  localize  the  industry  at 
points  where  the  cereal  supply  is  ample  and  the 
cost  the  least.  In  the  manufacture  of  malt 
liquors,  the  transportation  of  the  finished  product 
involves  greater  expense  than  that  of  the  mate¬ 
rials  used.  The  industry  has  assumed  enormous 
proportions,  as  is  evident  from  the  most  cursory 
'reference  to  statistical  authorities.  The  con¬ 
sumption  of  beer  is  an  evidence  of  the  changing 
tastes  of  the  people  in  beverages. 

Fifty  Years  Ago  and  Now. — Fifty  odd  years 
ago  the  consumption  of  beer  in  the  United  States 
was  under  $6,000,000  in  value;  the  consumption  at 
the  present  time  is  in  the  neighborhood  of  $250,- 
000,000  annually.  The  capital  employed  in  1900 
was  $415,284,468,  an  enormous  amount  of  capital 
for  an  industry  of  such  comparatively  recent 
growth.  Beer,  to  a  certain  extent,  therefore, 
seems  to  be  accepted  as  a  liquid  substitute  for 
breadstuffs.  The  consumption  is  steadily  in¬ 
creasing  per  head  of  population,  notwithstanding 
the  growth  of  the  sentiment  of  a  prohibitory 
character  in  many  sections  of  the  United  States. 

Ale. — Ale  is  an  intoxicating  liquor  made  by  in¬ 
fusing  malt  in  hot  water,  then  fermenting  the 
liquor  so  formed  and  adding  a  bitter,  usually 
hops.  It  differs  from  porter  in  having  a  less 
proportion  of  roasted  malt.  It  was  the  favorite 
drink  of  the  old  Germans  and  the  Anglo-Saxons. 
The  old  Welsh  and  Scots  made  two  kinds — spiced 
and  common. 

Porter. — Porter  is  a  dark-colored  malt  liquor 
and  derives  its  name  from  the  peculiar  fact  that 
it  was  originally  a  favorite  drink  of  the  London 

porters. 


Comparative  Summary  of  the  Malt  Inditstry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

216 

114,300,441 

2,332 

51 ,004,548 
518,273,102 

202 

824,293,861 

3  238 
81,690,175 
823,442,559 

146 

839,2^8,102 

1,990 

81,182,513 

819,313,600 

Wage-earners . . 

Wages  paid . . 

Value  of  products . . 

Marble  and  Stone  Work. 

Rapid  Growth. — The  cutting  of  marble  and 
stone  during  the  past  two  decades  has  practically 
trebled.  One  reason  for  this  rapid  growth  is  to 
be  found  in  the  growing  preference  for  stone 
and  marble  as  against  lumber,  or  even  iron  and 
steel  in  construction  for  residences  and  public 
buildings.  Architectural  taste  is  stimulating  the 
demand  for  stone  work  in  residences,  churches 
and  public  buildings  of  various  kinds,  in  fact,  it 
might  be  said,  without  exaggeration,  that  the 
use  of  these  products  for  public  buildings  and  for 
rural  and  suburban  residences  is  becoming  gen¬ 
eral,  particularly  among  the  wealthier  classes. 

Stone-Working  Appliances. — The  mechanical 
appliances  for  preparing  stone  have  improved 
greatly,  especially  during  the  past  ten  years.  De¬ 
posits  of  granite  and  stone  of  various  kinds  have 
been  uncovered  which,  with  a  moderate  amount 
of  labor  and  by  the  use  of  highly  perfected  ma¬ 
chinery,  have  become  almost  inexhaustible  sources 
of  supply.  Stone  or  marble  is  more  attractive 
than  steel  or  lumber,  and  more  durable  and  less 
liable  to  danger  from  conflagration;  from  every 
point  of  view  they  are  more  desirable  for  large 
structures  than  any  other  material.  The  appli¬ 
ances  for  removal  from  the  quarry  are  also  much 
improved,  and  allow  the  work  of  quarrying  to  be 
done  at  a  much  less  cost. 

Varieties  of  Artificial  Stone. — There  are  various 
varieties  of  artificial  stone  and  the  favor  with 
which  they  are  received  by  architects  and  builders 
is  resulting  in  their  greater  production.  The 
activity  of  inventors  in  this  direction  is  illus¬ 
trated  by  the  fact  that  1,204  patents  have  been 
issued  for  the  production  of  artificial  stone.  One 
of  the  recent  methods  for  making  artificial  marble 
is  the  treating  of  dehydrated  gymsum  with  vari¬ 
ous  colored  solutions.  The  stone  is  very  at¬ 
tractive.  The  fundamental  principle  in  most  of 
these  patented  processes  is  grinding  and  admix¬ 
ture  of  various  ingredients  to  form  a  compact 
mass. 


1586 


OUR  MECHANICAL  WORKERS  AND  APPLIED  MECHANISM. 


Appliances  for  Mixing  Mortar. — The  appliances 
for  mixing  the  plaster  used  are  various.  One  of 
the  most  improved  is  a  drum  mixer,  the  drum  ro¬ 
tated  by  the  action  of  the  wheels  of  the  vehicle 
carrying  the  mixture,  and  the  concrete  is  mixed 
as  it  is  being  transported  in  the  vehicle  to  the 
place  of  use.  There  are  several  concrete  mixers 
on  the  market  which  possess  most  valuable  fea¬ 
tures.  Many  complete  paving  plants  on  wheels 
are  used,  to  be  moved  from  place  to  place,  in  order 
to  have  all  needed  facilities  on  the  ground  with 
the  least  possible  delay. 

Glass  Stone. — Another  imitation  stone  is  made 
from  waste  glass  fused  and  devitrified  in  a  suit¬ 
able  furnace.  It  is  used  for  paving-blocks;  be¬ 
cause  of  the  devitrification  it  is  not  slippery  and 
fragile  like  ordinary  glass.  It  has,  however,  met 
with  moderate  acceptance.  The  source  of  supply 
is  limited. 


Comparative  Summary  of  the  Marble  and  Stone  Work  Industry. 


1880 

1890 

1900 

Number  of  establishments.. . 
Capital  invested . 

2,846 

$16,498,221 

21,471 

$10,238,885 

$31,415,160 

3,373 

$37,115  193 
31,728 
$21,342,623 
$62,595,762 

6,070 

$67,509,538 

54,370 

828,663,241 

$85,101,691 

^Wage-earners  . 

Wages  paid . 

Value  of  prod u  eta . 

The  practically  trebling  of  the  production  of 
the  industry  in  twenty  years  is  evidence  of  the 
general  expansion  of  the  uses  of  these  materials 
of  construction. 


Masons,  Stone,  and  Masonry. 

History. — The  stone  masons  of  ancient  times 
were  among  the  most  important  craftsmen  and 
the  work  which  has  come  down  to  us  through  all 
the  ages  is  a  standing  monument  of  their  skill. 
The  ancient  temples,  the  Pyramids  and  vast 
buildings  still  standing  show  that  the  art  of 
stone-cutting  reached  a  very  high  degree  of  excel¬ 
lence  and  exactness,  long  before  many  of  the 
handicrafts  were  thought  of.  In  our  own  day 
there  is  a  gradual  returning  to  stone  for  con¬ 
struction,  especially  for  large  buildings  in  which 
architectural  considerations  are  an  important 
feature.  In  selecting  stone,  the  architectural 
builder  takes  into  consideration,  aside  from  qual¬ 
ity,  the  heat  and  cold  to  which  the  stone  may  be 
subjected,  the  nature  of  the  atmosphere,  the  po¬ 
sition  of  the  stone  in  the  building  and  the  man¬ 
ner  of  dressing. 


Designations. — Eough  stone  from  the  quarry  is 
usually  designated  under  two  heads — rubble  and 
dimension  stones.  Rubble  includes  pieces  of  ir¬ 
regular  size.  Stone  ordered  of  certain  size  or  to 
square  over  24  inches  each  way  and  a  particular 
thickness  is  called  dimension  stone,  although  this 
definition  does  not  cover  the  classification  fully. 
Rubble  is  generally  sold  by  the  perch  and  dimen¬ 
sion  stone  by  the  cubic  foot.  Moldings,  belt 
courses  and  cornices  are  usually  figured  by  the 
lineal  foot,  carvings  by  the  piece. 

Defects. — Good  granites  are  liable  to  contain 
local  defects,  such  as  seams,  or  white  or  black 
lumps  called  knots;  also  brown  stains  known  as 
sap.  Seams  can  be  detected  by  striking  the  stone 
with  a  hammer;  the  most  common  defects  in 
sandstones  are  sand  holes;  patching  is  sometimes 
done  by  means  of  glue  and  melted  shellac  and 
then  rubbed  in  with  stone  dust,  but  the  patching 
is  not  permanent.  In  dressing  rubble,  the  cus¬ 
tomary  tools  are  the  axe,  or  hammer,  the  tooth- 
axe,  the  bush  hammer,  the  crandall,  the  patent 
hammer.  There  are  various  kinds  of  finish.  One 
is  known  as  rock  face,  with  margin  lines  often 
called  draft  lines,  and  cut  with  a  tool  chisel  in 
soft  stones  or  in  granite  with  an  axe.  Other 
styles  of  work  are  termed  broached  work  and 
pointed  work. 

Dressing. — The  cheapest  method  of  dressing 
soft  stone  is  by  a  tooth  chisel.  Tooled  work  is 
done  with  a  flat  chisel  from  3%  to  4£  inches  wide, 
wherein  the  lines  are  continued  clear  across  the 
width  of  the  piece.  Drove  work  is  much  like 
tooled  work,  but  it  is  done  with  a  chisel  somewhat 
narrower  and  in  rows  lengthwise  of  the  piece. 
Bush-hammered  finish  is  made  by  pounding  the 
surface  of  the  stone  with  a  bush  hammer,  leaving 
it  full  of  points.  It  makes  a  very  attractive  finish 
for  the  harder  kinds  of  sand  and  limestone,  but 
should  not  be  used  on  soft  stones.  Crandalled 
work  gives  a  fine  pebbly  appearance  when  thor¬ 
oughly  done,  and  makes  a  sparkling  surface  for 
red  sandstone,  but  the  crandall  is  not  used  on 
granite  or  other  hard  stones.  In  picked  work,  the 
face  of  the  stone  is  first  leveled  off  with  the  point 
and  then  picked  all  over  as  though  a  woodpecker 
had  picked  it. 

Finish. — When  it  is  desired  to  give  a  finished 
surface  to  granite  and  hard  limestones,  they  are 
first  dressed  to  a  rough  surface  with  the  point  and 
then  to  a  medium  surface  with  the  same  tool  and 
finally  finished  with  the  bush  hammer.  The  fine¬ 
ness  of  finish  is  determined  by  the  number  of 
blades  in  the  hammer  and  work  is  said  to  be  six- 
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cut  or  eight  or  ten-cut,  according  as  6,  8  or  10 
blades  are  used.  The  same  finish  may  be  obtained 
by  an  axe,  but  it  requires  more  time. 

Vermiculated  Work.  —  Vermiculated  work  is 
that  which  looks  as  if  it  had  been  eaten  by  worms. 
The  term  “rusticated”  work  is  used  to  denote 
sunken  or  beveled  joints,  although  it  usually  re¬ 
fers  to  work  honeycombed  all  over  the  face  to 
give  it  a  rough  effect.  Work  done  to  imitate 
hammered  brass  is  sometimes  termed  “fish  scale,” 
and  it  is  done  with  a  tool  with  rounded  corners. 

Sills. — Sills  are  spoken  of  as  slip  sills  and  lug 
sills.  The  former  are  not  likely  to  be  broken  by 
a  settlement  of  brickwork  and  for  this  reason  are 
much  used.  Stone  arches  are  frequently  used  in 
stone  and  brick  buildings,  but  a  stone  arch  is 
more  liable  to  settle  and  break  than  a  brick  arch. 

Varieties  of  Work. — It  is  usually  considered 
that  masonry  requires  more  skill  than  brickwork. 
Masonry  is  classified  as  ashlar  or  rubble.  Ashlar 
is  built  from  large  blocks  of  stone  while  rubble 
is  composed  of  small  stone.  Between  these  two 
are  many  variations  and  different  kinds  of 
masonry  are  often  combined  in  the  same  work; 
thus  walls  are  built  with  ashlar  facings  and  with 
rubble  backing  or  with  stone  facings  and  brick 
backing,  which  latter  leads  sometimes  to  defective 
construction.  In  ashlar  masonry  the  joints  do 
not  exceed  one-eighth  or  one-tenth  of  an  inch  in 
thickness,  and  the  size  of  blocks  varies  with  the 
nature  of  the  stone.  Ashlar  masonry  is  the  most 
expensive  and  depends  for  its  strength  on  the 
.size  of  stones,  accuracy  of  dressing  and  the  per¬ 
fection  of  the  bond,  and  very  little  on  the  mortar, 
which  must  be  very  fine  and  free  from  grit. 

Joints  and  Bonds. — Great  attention  should  be 
given  to  the  bond  in  all  kinds  of  masonry.  On 
the  face,  the  vertical  joints  should  break  upon 
every  stone;  no  straight  joints  are  allowable.  The 
bond  across  the  thickness  of  the  wall  is  of  still 
greater  importance. 

Ashlar  Walls. — Coursed  ashlar  walls  consist  of 
blocks  the  same  height  throughout  the  course. 
Squared  rubble  built  in  courses  is  brought  to  a 
level  course  throughout  its  length  at  every  ten 
or  fourteen  inches.  Coursed  header  work  is  rub¬ 
ble,  excepting  that  the  header  or  bond  stones  are 
each  of  the  full  depth  of  the  course  in  which  they 
occur.  Regular  coursed  rubble  consists  of  stone, 
laid  in  courses,  each  and  all  being  of  the  same 
height.  Dry  rubble  is  that  built  without  mortar; 
it  is  the  cheapest  kind  of  work  but  requires  con¬ 
siderable  skill.  Flint  rubble  is  composed  of  flint 
and  pebbles  or  popples  laid  in  mortar.  Walls  so 


built  are  frequently  strengthened  by  building 
lacing  coursings  in  with  them.  Blocked  course 
masonry  is  intermediate  between  ashlar  and  rub¬ 
ble.  The  expense  of  ashlar  facing  prevents  its 
being  used  throughout  the  whole  thickness  of  the 
wall. 

Other  Methods  of  Jointing. — There  are  several 
methods  of  giving  greater  strength  to  joints  of 
masonry  than  that  afforded  by  the  adhesion  of  the 
mortar  and  the  weight  of  the  stone.  Among  these 
are  metal  connections,  joggle  joints,  dovetailed 
joints,  ground  and  tongue  joints  and  others. 

Stone  Cements.  —  There  are  various  stone 
cements,  among  which  may  be  mentioned  some 
which  can  be  used  in  practice,  others  not.  One 
cement  is  made  of  1  part  sulphur,  1  part  yellow 
wax,  1  part  rosin.  The  sulphur  and  rosin  are 
melted  and  the  wax  is  added.  The  cement  must 
be  applied  when  hot  and  pressure  is  continued 
until  cold. 

Other  Stone  Cements. — Another  cement  is  made 
of  2  parts  powdered  gum  arabic,  2  parts  finely 
ground  white  lead,  1  part  pulverized  sugar  candy. 
Hot  water  is  added  and  then  stirred  into  a  paste 
'and  kept  in  a  closed  vessel.  These  cements  are 
not  applicable  in  large  operations. 

Artificial  stone  is  made  of  2^  parts  finely  pul¬ 
verized  slag,  2^  parts  ground  fire-brick,  and  1  part 
Portland  cement,  run  into  molds  forming  chim¬ 
ney  pieces,  window-heads,  sills,  balustrading,  wall 
coping  and  other  ornamental  work  for  builders, 
as  well  as  pathing  for  footpaths  and  stables. 

A  cement  for  repairing  broken  stone  is  made 
of  2  parts,  by  weight,  of  oxide  of  zinc,  2  parts 
crushed  grit,  mixed  and  ground,  to  which  ochre 
may  be  added  for  color. 

Another  cement  for  mending  broken  stone  is 
made  of  10  pounds  clean  river  sand,  1  pound 
litharge,  pound  quicklime,  with  sufficient  linseed 
oil  to  form  a  thin  paste. 

Preserving  Stone. — The  only  effective  means  of 
preventing  crumbling  of  stone,  blowing  or  ex¬ 
foliation  is  to  so  cut  the  blocks  as  to  be  seated  in 
the  structure  on  their  natural  beds;  that  is,  hori¬ 
zontally  parallel  to  the  direction  of  their  natural 
fissures,  which,  in  the  rock,  keep  the  direction 
of  the  dip.  The  reason  is,  that  water  coming  into 
contact  with  the  external  surface  of  a  stone,  of 
which  the  natural  fissures  are  set  perpendicular 
or  at  a  high  angle,  will  inevitably  be  admitted 
into  those  fissures,  and  it  will  follow  them  down 
by  gravitation  and  fill  the  fissures  with  water. 
The  frost  congeals  and  expands  and  “blows  out,” 
and  causes  exfoliation-. 
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Nature  of  Stone. — When,  on  the  other  hand,  the 
stone  is  laid  on  its  natural  bed  and  the  fissures 
and  laminae  are  horizontal,  all  wet  falls  harm¬ 
lessly  down  the  face  of  the  stone,  being  excluded 
from  the  substance.  Most  kinds  of  stone  are  sub¬ 
ject  to  such  action.  They  can  be  preserved  by 
proper  placement  and  become  externally  hard¬ 
ened  by  exposure  to  action  of  air  and  water,  and 
thus  a  slow  process  of  normal  crystallization  sets 
in. 

Masonry. — Masonry,  like  carpentry,  to  which  it 
is  intimately  related  in  practical  work,  is  becom¬ 
ing  a  more  important  handicraft.  The  handi¬ 
craft  of  the  mason  has  been  developed  under 
a  number  of  influences,  such  as  the  demand  for 
stone  for  public  buildings  and  residences,  the 
ease  with  which  stone  can  be  quarried  with  im¬ 
proved  modern  appliances  and  cheaply  trans¬ 
ported  from  quarries  to  destination,  to  the 
greater  attractiveness  of  buildings  constructed  of 
this  material  and  to  its  greater  endurance  and 
greater  ultimate  economy  of  stone  structures. 

Art  of  Construction. — The  development  of  the 
art  of  construction  and  the  erection  of  buildings 
of  enormous  size  and  height,  call  for  deeper, 
stronger  and  broader  foundations,  for  larger  indi¬ 
vidual  pieces  or  blocks  and  for  greater  care  in  their 
placing. 

The  Aid  of  Engineers. — The  craft  has,  under 
the  lead  of  civil  and  mechanical  engineers,  who 
have  studied  deeply  and  highly  developed  the  sci¬ 
ence  of  masonry  in  its  relation  to  the  support  of 
large  structures,  arrived  at  a  high  degree  of  me¬ 
chanical  excellence.  With  all  our  progress,  how¬ 
ever,  the  manner  and  process  of  joining  stone  to 
stone  as  was  done  in  ancient  masonry,  especially 
as  shown  in  the  Pyramids,  has  not  reached  ideal 
perfection.  The  use  of  what  is  termed  unhewn 
stone  is  increasing  for  a  number  of  uses,  and  is 
much  favored  by  architects  where  the  desired  ef¬ 
fect  can  be  heightened. 

Constructing  engineers  are  departing  from  old- 
time  methods  and  ideas  and  rules  as  to  material 
of  construction  as  well  as  to  methods  of  construc¬ 
tion  and  are  developing  a  type  of  building  in  every 
respect  superior  to  all  past  achievements. 


Comparative  Summary  of  the  Masonry  Industry — Brick  and  Stone. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

1,591 

83,990,706 

16.020 

$6,880,866 

$20,586,553 

7,715 

$54,669,408 

110,618 

$€9,311,083 

$204,165,642 

8,333 

$48,070,239 

93,668 

$53,152,258 

$203,693,634 

Wage-earrifiTR . 

Wages  paid . 

Value  of  products . 

Match  Making. 

Match  Making. — In  early  times  the  term 
“match”  was  applied  to  the  wick  of  a  candle. 
Matches  are  spoken  of  in  ancient  times,  but  no 
information  comes  down  to  us  by  which  we  can 
know  how  minute  temporary  conflagration  was 
affected.  A  match  has  been  defined  as  anything 
used  for  catching  and  retaining  or  communicating 
fire.  It  is  made  of  some  substance  which  readily 
takes  fire  or  remains  burning  for  some  time,  and 
consists  of  a  small  strip  or  splint  of  wood  dipped 
— one  end — in  a  substance  easily  ignited  by 
friction.  Preparations  of  phosphorus  or  chlorate 
of  potassium  have  been  used  for  this  purpose  as 
well  as  many  other  chemical  materials. 

Progress  in  Ideas. — The  history  of  match  mak¬ 
ing  is  interesting  and  shows  a  collection  of  dis¬ 
coveries,  inventions  and  experiments  more  or  less 
successful  and  which  finally  culminated  in  the 
matches  of  to-day.  The  old  sulphur  match  in  its 
time  was  regarded  as  a  triumph  of  mechanical 
and  chemical  genius  in  its  time,  and  served  its 
purpose  until  a  wider  knowledge  of  chemistry  en¬ 
abled  a  more  useful  and  acceptable  match  to  be 
produced. 

Classification. — Matches  are  sometimes  classi¬ 
fied  as  chlorate,  English,  friction,  safety,  silent, 
Swedish,  vestas,  Vesuvius  and  many  other  kinds. 
Ordinary  matches  are  small  slips  of  wood  which 
have  been  dipped  in  sulphur  and  afterward 
tipped  with  a  paste  capable  of  ignition  by  friction. 
This  paste  is  made  up  of  usually  4  parts  common 
phosphorus,  16  parts  nitre,  3  parts  red  lead,  and 
6  parts  strong  lead,  but  the  compositions  are 
various.  Friction  matches  are  made  of  fine  glue, 
phosphorus,  potassium  chlorate,  powdered  glass 
and  water.  Parlor  matches  may  be  made  with 
red  phosphorus,  gum  arabic,  finely  ground  sand 
and  binoxide  of  lead,  and  are  perfumed  by  dipping 
in  a  solution  of  benzoic  acid.  Safety  matches  are 
made  by  dipping  in  a  paste  composed  of  chlorate 
of  potash,  sulphide  of  antimony  and  glue. 

Silent  matches  are  made  with  gum  arabic,  pow¬ 
dered  phosphorus,  nitre,  vermilion  and  water  in 
certain  proportions,  the  whole  worked  into  a 
paste. 

Control  of  Supplies. — What  is  of  more  interest 
to  the  average  reader  is  the  mechanical  appli¬ 
ances  by  which  matches  are  made  in  such  im¬ 
mense  quantities  at  such  a  low  price.  It  would 
be  impossible  to  describe  with  any  degree  of  satis¬ 
faction  the  multiplicity  of  devices  or  the  variety 
and  magnitude  of  the  machinery  used  in  one 
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of  the  great  match  factories  of  the  country.  The 
companies  control  their  own  forests,  saw  mills 
and  machinery  for  the  preparation  of  the  tim¬ 
ber  into  proper  shape,  to  be  taken  by  the  com¬ 
paratively  delicate  machines  which  conduct  the 
linal  stages  of  the  work  with  lightning-like 
rapidity.  Pages  could  be  written  descriptive  of 
these  appliances  and  of  the  perfection  with  which 
they  are  operated  automatically;  practically  the 
match  industry  has  developed  into  its  enormous 
proportions  within  two  decades  and  is  now  repre¬ 
sented  by  a  combination  of  millions  of  dollars. 
The  combination  of  match  manufacturers  known 
as  the  “Match  Trust”  is  one  of  the  strongest 
among  the  smaller  trusts. 

Comparative  Summary  of  the  Match  Industry. 


1880 

1890 

1900 

Number  of  establishments . .  . 

37 

27 

22 

Capital  invested . 

8?, 118, 850 

81,941,092 

$3,893,000 

Wage  earners . 

2,219 

1,696 

2,017 

Wages  paid . 

#535,911 

5473,556 

$612,715 

Value  of  products . 

#4,668,446 

82,193,638 

$6,005,937 

Matting:  and  Basket  Making:. 

Composition  of  Matting. — Matting  is  composed 
•of  a  texture  of  coir,  jute,  rushes,  hair,  grass  and 
palm  leaves.  Russia  matting  is  made  of  bast  or 
linden  bark;  it  is  also  made  of  strips  of  black 
walnut  or  other  ornamental  wood  with  wires  pass¬ 
ing  through  them  at  right  angles.  The  wooden 
strips  are  separated  by  elastic  washers,  made  from 
India  rubber  tubing.  On  Russian  rivers  and 
canals  the  vessels  have  rigging  and  sails  made  of 
lime  bast;  the  lower  part  of  the  bark  is  usually 
•employed  for  roofing. 

Chinese  Matting. — The  manufacture  of  China 
matting  is  extensively  carried  on  in  China  and  the 
plant  from  which  the  material  is  made  is  known  as 
aquatic  grass  or  russ.  It  is  brought  into  the  mar¬ 
ket  in  bundles  of  12  inches  in  diameter,  sorted, 
placed  in  large  earthenware  jars,  soaked  for  three 
days,  dried,  soaked  in  liquid  dye  made  from  the 
chips  of  sapan  wood,  then  dried  five  days,  and 
next  immersed  in  a  dye  three  days,  when  it  is 
ready  for  use.  All  kinds  of  matting  are  made 
practically  in  the  same  way.  It  is  only  within 
a  few  years  past  that  green,  yellow  and  blue  colors 
have  been  used  to  any  great  extent.  The  matting 
is  worked  in  looms  similar  to  ordinary  silk  looms. 

Employment. — Large  numbers  of  people  in 
Uhina,  Russia  and  other  far  Eastern  countries 


find  constant  and  remunerative  employment  in 
cultivating  the  plant  from  which  matting  is  made. 
Enormous  quantities  are  made  for  home  and 
foreign  use.  As  material  for  sails  it  is  cheaper, 
if  not  more  durable,  than  the  ordinary  canvas  or 
sail  cloth. 

Uses. — Matting  is  used  as  covering  for  tea, 
sugar  and  cassia  boxes,  and  also  for  money  bags, 
which  are  very  convenient  for  handling  the  silver 
money  current  in  Asiatic  countries.  The  number 
of  mats  made  annually  in  the  mat-making  district 
of  Russia  is  estimated  at  fourteen  millions,  which 
have  a  market  value  in  that  country  of  $1,500,000. 
A  million  lime  trees  are  felled  annually  to  supply 
the  demand.  Considerable  skill  is  shown  in  the 
weaving  as  well  as  the  dyeing  of  the  material. 

Floor  Matting. — Large  quantities  of  floor  mat¬ 
ting  are  made  and  a  great  deal  of  it  is  exported  to 
the  United  States.  In  fact,  matting  occupies  the 
sixth  or  seventh  place  in  the  products  of  China. 

Basket  Material. — The  rods  or  willows  from 
which  baskets  are  made  have  the  technical  name 
of  “ossiers.”  These  rods  are  in  much  request  in 
Europe  by  wine  keepers,  to  use  on  wine  casks. 
The  shoots  of  the  ossier  are  cut  after  the  ground 
is  frozen,  bound  in  large  bundles,  placed  in  a  tank, 
and,  after  standing  until  spring  so  that  the  bark 
can  be  easily  torn  off,  the  work  of  bark  peeling 
begins.  This  is  quite  an  industry,  but  it  is  re¬ 
stricted  to  limited  localities  and  to  families  who 
follow  it  generation  after  generation.  Carboy 
baskets  are  made  of  ossier.  The  black  Spaniard 
variety  is  used  for  the  bottoms,  rims  and  handles 
of  large  baskets.  It  is  largely  used  in  France  for 
the  manufacture  of  ornamental  baskets. 

Basket  Workmanship. — The  utility  and  conve¬ 
nience  of  baskets,  especially  in  domestic  require¬ 
ments,  have  created  demands  for  baskets  and  wil- 
lowware  which  has  brought  supplies  from  the 
four  corners  of  the  earth  to  supplement  the  lim¬ 
ited  but  increasing  supply  from  home  sources. 
The  basket  and  willowware  handicraft  is  a  devel¬ 
oping  industry,  and  each  year  is  bringing  into  the 
market  greater  varieties  of  serviceable  and  more 
artistic  workmanship.  Willowware  is  also  enter¬ 
ing  more  largely  into  some  of  the  industries,  where 
numerous  convenient  receptacles  are  used  with  ad¬ 
vantage.  Rattan,  of  recent  years,  is  also  finding 
enlarged  uses,  which  have  led  to  its  greater  intro¬ 
duction  and  improved  processes  in  its  preparation 
for  the  market. 

Statistics. — There  are  nine  matting  factories  in 
the  United  States,  employing  1,197  men,  produc¬ 
ing  values  estimated  at  $1,165,330.  In  straw 
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plait  matting  Tuscany  holds  the  first  place. 
Straw  is  raised  on  the  hills  along  the  rivers  Pisa 
and  Elsa.  The  process  of  gathering  and  prepar¬ 
ing  it  call  forth  much  skill;  nearly  all  the  peas¬ 
ants  understand  the  art  of  plaiting. 


Comparative  Summary  of  the  Basket,  Rattan  and  Willowware 
Industry. 


1880 

1890 

1900 

Number  of  establishments. . 
Cap  t-al  invftRt.p.d  T . 

304 

$1,852,917 

3,119 

1657,405 

$1,992,851 

403 

$2,702,713 

3.803 

$1,004,021 

$3,633,592 

550 

$2,989,968 

4,396 

$1,280,511 

$3,851,244 

Wftgft'Workftrfi . 

Wflgep  paj(f  . 

Value  of  products .  . 

Mattresses  and  Spring  Beds* 

Materials  Used. — Mattresses  are  ordinarily  filled 
with  hair,  moss,  sponge,  cotton,  husk,  straw  and 
shredded  wool,  though  other  materials  are  being 
adopted  for  hygienic  as  well  as  economic  reasons, 
which  bring  these  necessary  household  comforts 
within  the  reach  of  all  classes.  The  use  of  feath¬ 
ers  for  bedding  was  much  more  general  a  century 
ago  than  now,  when  ducks,  chickens  and  geese 
were  called  upon  to  give  up  their  coverings.  The 
adoption  of  mechanical  appliances  for  the  manu¬ 
facture  of  mattresses  greatly  increased  the  facility 
with  which  they  could  be  produced,  and  the  ease 
with  which  they  could  he  handled  in  factories, 
for  shipment  and  in  households,  led  to  their 
almost  universal  adoption. 

Woven  Wire. — The  multiplication  of  spring 
beds  followed  the  discovery  of  the  quick  and 
cheap  production  of  wire.  Since  that  time  wire 
mattresses  have  become  an  essential  requirement 
in  households.  Wire  is  now  produced  in  enor¬ 
mous  quantities  at  a  surprisingly  low  cost,  and  it 
is  worked  up  into  springs,  spiral  and  otherwise, 
and  bound  together  in  a  way  that  allows  the 
weight  to  he  evenly  and  comfortably  distributed, 
^hese  springs  possess  valuable  features,  are  dura¬ 
ble  and  free  from  many  housewifely  objections, 
which  insures  cleanliness  and  comfort.  The  wire¬ 
spring  industry  has  rapidly  assumed  large  propor¬ 
tions,  and  a  trade  has  been  developed  which  ex¬ 
tends  over  a  large  part  of  the  world. 


Comparative  Summary  of  the  Mattress  and  Spring  Bed  Industry. 


1880 

1890 

1900 

Number  of  establishments. . 

Capital  invested . 

Wage-earners . 

Wages  paid . 

Vaiue  of  product  . 

357 

$1,749,750 

2,394 

$808,325 

$5,288,234 

696 

16.602,929 

6,318 

$2,763,953 

$15,683,932 

797 

$8,298,772 

7,969 

$3,213,268 

$18,463,700 

Mechanism  and  Modern  Progress. 

The  Touchstone  of  Modern  Civilization.  —  The 

one  word  which  spans  the  gap  between  ancient 
and  modern  civilization  is  Machinery.  Ancient 
civilization  possessed  a  very  peculiar  and  glorious 
feature  which  no  modern  material  progress  can 
ever  equal,  but  it  was  a  civilization  that  might  he 
compared  to  the  oasis  of  the  desert,  in  which  the 
vast  wastes  of  sand  might  be  likened  to  the 
masses  of  the  people  and  the  oasis  to  the  great 
centers  of  learning  and  the  great  scholars  and 
thinkers  of  antiquity. 

Modern  civilization  is  characterized  by  its  scope 
and  by  its  power  to  reach  far  and  wide  and  high 
and  deep.  It  affects  the  masses  of  the  people  and 
is  represented  in  their  betterment,  materially,  in¬ 
tellectually  and  physically. 

Printing  First  Incentive.  —  The  first  decisive 
step  from  out  of  the  gloom  of  the  mediaeval  ages 
was  the  art  of  printing,  which  cannot  strictly 
come  under  the  head  of  a  mechanical  appliance, 
as  the  hand  did  all  the  work;  it  laid  the  basis, 
however,  for  the  remarkable  after-progress,  by 
arousing  the  intelligence  of  the  world  and  stimu¬ 
lating  its  energies  and  opening  up  a  broad  vista  of 
endless  possibilities  which  promised  abundant  out¬ 
let  and  opportunity  for  all  manner  of  activities  of 
which  the  human  mind  is  susceptible  and  capable. 

Next  the  Steam  Engine. — The  first  genuine  and 
decided  upward  move  on  to  the  broader  plane  to 
which  the  world  was  then  moving  was  the  intro¬ 
duction  of  steam  and  the  steam  engine.  What 
steam  has  done  in  the  way  of  opening  up  oppor¬ 
tunities  for  human  activities  can  never  he  written. 
It  would  he  impossible  as  it  would  be  fruitless  to 
follow  the  successive  and  uncountable  steps  up¬ 
ward  from  the  early  crude  steam-using  devices  to 
the  mammoth  engines  and  power  plants  of  the 
present  day.  The  progress  has  been  steady,  uni¬ 
form  and  irresistible.  The  progress  of  the  nations 
and  of  the  people  has  been  measured  very  largely 
by  the  utilization  of  the  agencies  afforded  by  this 
wondrous  power. 

Transportation  the  First  Aim. — The  first  efforts 
of  the  early  mechanics  who  sought  to  utilize 
steam  were  to  provide  means  for  transportation  of 
freight  and  passengers.  The  possibilities  of  steam 
laid  the  foundation  for  our  present  railway  system 
and  the  basis  of  our  vast  industrial  system. 
Human  activities  seized  the  opportunities  thus 
presented,  and  in  the  wake  of  the  steam  engine 
sprang  up  a  host  of  baby  industries  which  were 
the  kernels  of  the  crop  which  has  since  produced 
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a  harvest  of  results.  Early  among  the  departures 
in  the  making  of  machinery  was  a  manufacture 
of  tools  by  which  artisans  could  more  readily  and 
efficiently  perform  their  work.  Then  came  de¬ 
vices  and  equipment  for  the  little  forges  and 
shops  of  Europe  and  America.  For  a  long  time 
mechanism  seemed  to  halt.  It  was  not  until  the 
opening  up  of  the  United  States  that  the  real 
stimulus  was  imparted  which  has  made  the  mech¬ 
anism  of  to-day  what  it  is.  It  is  true  that  in  Great 
Britain,  where  the  shipping  interests  long  ago  as¬ 
sumed  such  large  proportions,  shops,  factories  and 
engineering  plants  sprang  into  existence  to  fur¬ 
nish  machinery  to  propel  ships  in  all  quarters  of 
the  globe,  as  well  as  to  furnish  mining  equipment 
with  which  to  mine  coal,  the  basis  of  its  industrial 
activity. 

Minor  Industries. — Next  followed  a  multitude 
of  minor  industries  coming  under  the  general 
name  of  hardware,  which  supplied  the  necessities 
of  households  with  conveniences  and  necessities 
for  kitchen  and  dining-room.  Following  these 
came  other  departures  in  smaller  channels, 
wherein  were  built  up  thousands  of  small  shops 
which  admitted  of  and  necessitated  the  develop¬ 
ment  of  newer  and  different  skill  in  the  mechanic. 
The  decentralization  w'as  rapid,  and  mechanical 
skill  grew  and  developed.  Stimulation,  encourage¬ 
ment  and  energy  were  manifested  in  all  avenues 
as  the  world  began  to  realize  that  it  had  entered 
upon  a  new  era  of  existence  and  had  entered  upon 
new  and  grander  possibilities. 

Coming  of  Iron  and  Steel. — The  opening  up  of 
iron-ore  mines  in  convenient  localities,  the  devel¬ 
opment  of  rolling-mill  appliances,  the  art  of  mak¬ 
ing  iron  and  steel  rapidly  and  cheaply,  all  acted 
as  a  mighty  stimulus  in  the  development  of  in¬ 
dustries  for  the  construction  of  machinery  for  the 
greater  utilization  of  labor  in  a  host  of  newly 
opening-up  activities. 

Popular  Education. — Systems  of  popular  educa¬ 
tion,  which  early  became  permanently  established, 
aided  in  the  development  of  a  higher  type  of  citi¬ 
zenship,  and  resulted  almost  simultaneously  in 
the  development  of  higher  requirements,  and 
which  in  time  were  met  by  the  output  of  shops 
and  factories.  The  masses  of  the  people  came 
to  need  and  want  more,  and  by  their  applied  in¬ 
dustry  became  able  to  buy  and  use  more.  From 
simple  conditions  of  life,  society  on  both  sides  of 
the  Atlantic  was  transformed  into  more  or  less 
complex  living. 

Invention.  —  Industries  rapidly  decentralized 
and  trades  grew  in  number,  and  with  the  division, 


greater  skill  manifested  itself.  This  led  the  way 
to  invention.  The  conditions  on  this  side  of  the 
Atlantic  have  been  peculiarly  favorable  to  in¬ 
ventive  talent.  The  activities  which  our  peculiar 
opportunities  afforded,  the  general  education  of 
the  people,  the  higher  standards  of  life  and  liv¬ 
ing,  the  taste  and  appetite  for  comfort,  the  desire 
for  wealth,  and  the  determination  of  the  masses 
of  the  people  to  rise  out  of  the  old  and  ascend  into 
the  new,  to  crawl  out  of  the  ruts  of  past  ages  and 
ascend  on  to  the  highway  which  progress  is  map¬ 
ping  out — all  of  these  influences  and  many  others 
united  to  stimulate  a  spirit  of  invention  which 
brought  into  existence  new  methods  of  doing 
things  through  machinery,  by  which  the  power 
and  efficiency  of  labor  and  skill  were  greatly  mul¬ 
tiplied. 

Aim,  Economy  of  Effort. — It  would  be  impossi¬ 
ble  to  even  take  a  bird’s-eye  view  of  all  the  agen¬ 
cies  which  cooperated  to  bring  about  the  age  of 
mechanism  in  which  we  live.  Economy  of  effort 
was  everywhere  sought  after.  Greater  production 
from  a  given  expenditure  of  time  and  force  was 
the  goal  of  invention.  The  achievements  have 
been  a  marvel  even  to  the  achievers. 

Results  Accomplished.  —  The  results  accom¬ 
plished  are  manifest  in  the  spread  of  wealth,  na¬ 
tional,  corporate  and  individual.  The  power  of 
society  to  create  wealth  has  been  vastly  increased. 
Labor  finds  abundant  employment,  and  capital  is 
tireless  in  pioneering  the  way  into  new  fields  after 
broader  opportunities. 

Ours  the  Leading  Nation. — The  American  peo¬ 
ple,  through  the  use  of  machinery,  have  become 
in  the  aggregate  the  leading  nation  on  the  face 
of  the  globe,  because  the  benefits  of  increased 
capacity  have  been  realized  in  fair  measure  by  all. 

Where  Machinery  Triumphs. — The  greatest 
achievements  in  mechanism  are  found  in  our  rail¬ 
way  system,  in  our  great  plants  for  the  produc¬ 
tion  of  iron  and  steel,  for  the  manufacture  of* 
textile  goods  of  every  description,  for  the  pro¬ 
duction  of  instruments,  tools  and  machinery  for 
the  better  cultivation  of  the  soil,  in  the  indus¬ 
tries  which  supply  material  for  construction  of 
dwellings  and  buildings  and  for  their  proper 
equipment  and  furnishing;  in  plants  which  pro¬ 
vide  means  for  the  transportation  of  water,  oil 
and  gas;  in  engineering  plants  which  are  turning 
out  power,  for  specific  purposes  in  units  ranging 
from  1  to  20,000  horse-power;  in  the  manufacture 
of  engines  of  small  horse-power  for  use  among 
isolated  producers  of  wealth  in  cities,  towns  and 
country,  and  in  production  of  machinery  for  the 
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preparation  of  wood,  iron,  stone,  lumber  and 
other  equipment  for  untold  uses. 

Magnitude  of  Mechanical  Industries. — Over 
5,000,000  workmen  are  now  engaged  in  this 
mighty  industry,  producing  values  estimated,  ac¬ 
cording  to  the  last  census,  at  over  $13,000,000,- 
000.  The  capital  invested  in  all  of  these  aggre¬ 
gated  industries  in  that  year  was  placed  at  $9,- 

817.434.799.  The  expansion  of  the  mechanical 
industries  is  shown  by  the  fact  that  in  1880  there 
was  invested  $2,790,272,606;  in  1890  the  invest¬ 
ment  reached  $6,525,156,486;  in  1900,  $9,817,- 

434.799.  Wages  paid  in  1880  to  the  workers  in 
these  industries  was  $947,953,795;  in  1890,  $1,- 
891,228,321;  in  1900,  $2,322,333,877.  These  fig¬ 
ures  show  that,  per  head  of  population,  including 
exports,  $160  worth  of  manufactured  products  are 
provided  for  each  person. 

Further  Statistics. — In  1880  the  number  of 
workmen  engaged  was  2,732,595;  in  1890,  4,251,- 
613;  in  1900,  5,308,406.  The  number  of  estab¬ 
lishments  in  1880  was  253,852;  in  1890,  355,415; 
in  1900,  512,254.  These  figures  only  faintly  show 
the  progress  that  has  been  made.  They  are 
simply  figures  and  cannot  portray  the  gigantic 
and  titantic  energies  which  are  actuating  the 
American  people.  These  mighty  forces  and  ac¬ 
tivities  are  still  at  work;  capital  is  gathering  itself 
together  for  still  greater  achievements.  The  wild 
incorporation  of  companies  and  combinations 
during  the  past  few  years  shows  the  temper  of  the 
people  and  indicates  their  estimate  of  the  oppor¬ 
tunities  in  sight.  Much  of  this  activity  may  be 
feverish,  much  of  it  unwise,  but  it  shows  the  drift 
of  things  and  indicates  the  tireless  energy  of  the 
American  people. 


Men's  Furnishings. 

Stimulation  Given  by  Sewing  Machines. — Fol¬ 
lowing  on  the  heels  of  the  development  of  the 
clothing  industry  was  that  of  the  industry  of  men’s 
furnishings.  The  decentralization  of  the  greater 
industry  into  the  lesser  was  natural  and  rapid. 
The  introduction  of  machinery,  especially  sewing 
machines,  stimulated  this  division,  and  factories 
sprang  into  existence  for  the  manufacture  of  men’s 
wear  from  the  outer  clothing  to  neck  and  footwear 
and  underwear. 

Statistics — The  number  of  manufacturers  en¬ 
gaged  in  men’s  furnishing  decreased  from  586  in 
1890  to  470  in  1900,  due  to  the  centralization  of 
factories.  This  is  apparent  from  the  fact  that  the 
production,  which  was  valued  at  $29,870,946  in 


1890,  was  valued  at  $43,902,162  in  the  census  year 
of  1900.  The  number  of  wage  earners  increased 
in  that  decade  from  20,778  to  30,216,  of  which 
25,238  were  women.  The  relative  value  of  this 
industry  is  seen  in  the  proportion  of  the  value  of 
its  products  in  1900 — which  was,  as  stated,  $43,- 
902,162 — to  the  value  of  all  textile  products  that 
year,  which  was  $864,509,370. 


Mirrors  and  Mirror  Making. 

Mirrors  in  Ancient  Times. — The  date  of  the  in¬ 
vention  of  glass  mirrors  is  not  definitely  known, 
but  certain  it  is  that  human  vanity  and  pride  led 
to  the  production  of  some  sort  of  means  for  re¬ 
flecting  the  human  countenance  long  ages  ago. 
Ancient  historians,  among  them  Pliny,  speak  of 
mirrors  as  having  been  made  at  the  celebrated 
glass  houses  of  Sidon.  Among  the  ancients  mir¬ 
rors  were  made  of  various  metals,  as  bronze,  steel, 
silver,  etc.  Mirrors  of  polished  metal  are  now 
called  specula. 

Making  of  Mirrors. — The  method  of  coating 
with  tin-foil  was  known  as  early  as  the  sixteenth 
century,  when  the  manufacture  of  mirrors  was 
first  introduced  on  a  considerable  scale.  The  in¬ 
dustry  spread  throughout  Europe,  and  the  arti¬ 
sans  who  acquired  the  art  found  their  services  in 
constant  request,  not  only  in  the  production  of 
mirrors,  some  of  them  of  wondrous  size,  consider¬ 
ing  the  facilities  at  hand  for  their  production,  but 
they  were  called  upon  to  add  a  variety  of  orna¬ 
mentations  which  gave  to  the  mirrors  of  those 
days  an  artistic  value  which  is  not  equaled  at  the 
present  time. 

Shape  of  Mirrors. — Mirrors  are  either  plain, 
concave  or  convex.  Plain  mirrors  represent  ob¬ 
jects  of  their  natural  size;  concave  mirrors,  or 
those  having  a  hollow  surface,  collect  the  rays, 
reflecting  them  to  a  focus  in  front  of  the  mirror, 
and  consequently  enlarging  the  image  of  the  ob¬ 
ject;  convex  mirrors  disperse  the  rays,  and  there¬ 
fore  diminish  the  size  of  the  image  of  the  object. 

Extent  of  Industry. — The  industry  has  within 
recent  years  assumed  very  large  proportions,  by 
the  aid  of  a  number  of  mechanical  appliances 
which  decrease  the  necessity  for  hand  labor  in  the 
rougher  operations.  Very  little  change  has  taken 
place  in  the  nature  and  quality  of  the  materials 
used  on  the  glass  to  reflect  the  image,  although 
some  progress  is  being  made  in  the  varieties  and. 
composition  of  material. 
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Statistics. — The  extent  of  the  industry  is  repre¬ 
sented  by  the  fact  that  there  are  over  100  estab¬ 
lishments  in  the  United  States  manufacturing 
mirrors,  whose  product  is  in  excess  of  $8,000,000 
per  year.  There  are  upward  of  3,000  workmen 
engaged  in  these  factories. 

Silvering  Solutions. — There  are  various  compo¬ 
sitions  used  in  preparing  mirrors,  among  which 
may  be  mentioned  “Drayton’s  process,”  which  is 
a  mixture  of  silver  nitrate,  hartshorne  and  water. 
The  Rochelle  salts  process  is  the  most  certain  and 
simplest.  One  solution  is  made  of  nitrate  in  crys¬ 
tals  dissolved  in  distilled  water;  another,  ordinary 
powdered  crystals  of  Rochelle  salts  in  water,  re¬ 
crystallized.  A  well-tested  silvering  solution  is 
made  with  48  grains  crystallized  silver  nitrate  pre¬ 
cipitated  in  distilled  water  with  strong  water  of 
ammonia,  then  adding  ammonia  drop  by  drop, 
stirring  until  the  brown  precipitate  is  not  quite 
redissolved,  then  filter  and  add  distilled  water  to 
make  12  fluid  drams. 


Comparative  Summary  of  the.Mirror  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested. . . . 

*155,800 

77 

842, 9C0 
8304,000 

45 

81,695,772 

1,404 

8842,407 

86,000,533 

103 

83,184,426 

2,555 

81,231,689 

88,004,633 

Wafe-  earners . 

Wages  paid . 

V alue  of  products . 

Model  and  Pattern  Making, 

Influence  on  Industrial  Progress. — This  is  one 
of  the  most  important  industries  in  influence  upon 
the  arts  and  trades.  Models  and  patterns  enable 
unfamiliar  and  inferior  skill  to  accomplish  work 
beyond  the  ability  of  workers  unaided.  It  is  based 
on  the  faculty  of  imitation.  The  term  is  used  by 
the  sculptor  to  express  the  living  model  from 
which  he  studies  and  executes  a  figure.  Models 
are  made  in  clay,  to  be  executed  in  marble,  and 
also  the  plaster  model,  from  this  first  figure.  A 
great  many  industries  are  based  upon  models  and 
patterns,  as,  for  instance,  wood  working,  foundry 
work,  work  in  certain  lines  of  iron  and  steel  and 
leather,  textile  work  of  many  kinds,  and  in  the 
production  of  millinery.  By  following  the  outlines 
of  models  and  patterns,  and  frequently  drawings, 
a  vast  variety  of  useful  work  is  done  and  works  of 
art  produced. 

Universal  Use. — The  carriage-builder  works 
from  drawings,  the  makers  of  machinery,  tools, 
castings  and  the  vast  array  of  mechanical  equip¬ 


ments  work  from  patterns.  Apparel  is  also  made 
from  patterns  and  designs  furnished;  in  fact,  it 
is  impossible  to  enumerate  all  the  avenues  of  ac¬ 
tivity  which  are  opened  up  to  profitable  employ¬ 
ment  through  the  use  of  models  and  patterns 
which  guide  the  eye  and  instruct  the  intelligence 
how  and  what  to  do. 


Comparative  Summary  of  the  Mod  l  and  Pattern  Haki  tg  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  iuyested . 

233 

$447,351 

815 

8421,857 

81,020,650 

456 

81,591,804 

1,627 

81,005,115 

82,734,395 

532 

82,250,484 

2,608 

81,50  >,728 
83,836,518 

W  age-earners . . 

Wages  paid . 

Value  of  products . 

Musical  Instrument  Making. 

Names  of  Instruments. — Among  musical  instru¬ 
ments  may  be  enumerated  pianos,  organs,  violins, 
violoncellos,  harps,  guitars,  banjos,  drums,  clari¬ 
net,  flutes,  concertinas,  accordions,  dulcimers, 
tambourines,  trumpets,  bugles,  saxhorns,  all  of 
which  are  produced  by  American  manufacturers. 

Division  of  Work. — One  interesting  feature  of 
the  industry  is  the  specialization  of  work  into 
branches  wherein  only  one  part  of  the  instru¬ 
ment  is  made.  Piano  making,  for  instance,  has 
become  merely  the  assembling  of  parts,  and  the 
number  of  wage  earners  has  increased  fivefold 
since  1860,  the  value  of  product  sevenfold.  This 
specialization  has  also  extended  into  the  organ 
industry. 

Origin  of  Name  “Piano.” — The  word  piano-forte 
originated  with  an  Italian  musician  in  1598,  who 
spoke  of  an  instrument  which  he  called  piano  e 
forte,  the  Italian  for  soft  and  loud.  Whether  this 
referred  to  the  piano  as  we  know  it  is  a  question 
— most  probably  not.  The  piano  succeeded  the 
clavichord  and  harpsichord,  each  of  which  had  a 
separate  origin.  Mozart  used  the  clavichord  in 
composing  his  masterpieces.  The  harpsichord  was 
an  evolution  of  the  harp,  which  was  usually  in¬ 
closed  in  a  box,  where  the  wires  were  plucked 
mechanically  by  quills  attached  to  the  ends  of 
each  key.  It  was  extensively  used  by  Beethoven, 
Mozart,  Handel  and  other  eminent  composers. 

The  First  Piano. — An  inventor  in  Florence,  i» 
1709  produced  an  instrument  capable  of  both  soft 
and  loud  effects,  in  which  the  wire,  instead  of 
being  pressed  or  rubbed  by  means  of  a  wedge,  as 
in  the  clavichord,  or  plucked  by  a  quill,  as  in  tlie^ 
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harpsichord,  was  struck  with  a  hammer  which  im¬ 
mediately  rebounded. 

Factories  in  England. — Zumpf  built  a  piano 
factory  in  England  in  1760,  and  Silberman  one  in 
Germany.  Haydn  and  Mozart  wrote  compositions 
for  it,  but  its  general  acceptance  was  due  to 
Beethoven.  The  damper  and  soft  pedals  were  in¬ 
troduced  in  1780;  uprights  appeared  in  1807. 

First  Pianos  in  America. — John  Jacob  Astor 
imported  a  piano  in  1784,  but  John  Behrent  in 
1775  built  a  piano,  the  first  built  in  this  coun¬ 
try,  at  Philadelphia.  Piano  shops  appeared  in 
New  York,  Boston  and  Baltimore  soon  after.  A 
“piano”  is  shown  to-day  which  Washington  had 
at  Mount  Yernon.  After  the  war  of  1812-15  with 
Great  Britain,  a  number  of  young  and  skilled 
English  piano-makers  emigrated  to  the  United 
States  and  gave  a  permanent  stimulus  to  the  in¬ 
dustry. 

Chickering. — Jonas  Chickering,  of  Boston,  in¬ 
troduced  improvements  between  1825  and  1840, 
one  of  which  overcame  the  tendency  of  pianos  to 
fall  out  of  tune.  This  improvement  was  an  iron 
frame  cast  in  one  solid  piece,  which  allowed  much 
greater  tension  of  the  strings  and  produced  a  bet¬ 
ter  tone;  a  string  stretched  to  its  utmost  limit 
yields  its  largest,  purest  and  most  brilliant  tone. 

Two  Piano  Schools. — Piano  manufacturing  in 
the  United  States  is  divided  into  what  is  known 
as  the  New  York  school  and  the  Boston  school. 
The  full  cast-iron  frame  originated  in  Boston,  and 
was  soon  adopted  in  that  city,  when  a  piano  be¬ 
came  standard  that  was  light  in  action,  thin,  sen¬ 
sitive,  but  very  musical.  The  New  York  piano 
became  Wagnerian  in  tone  and  instinct,  a  fact 
possibly  due  in  a  measure  to  the  fact  that  most 
of  the  New  York  workmen  are  Germans  or  sons 
of  German  parents. 

Square  and  Upright.— Up  to  1866,  97  per  cent, 
of  all  the  pianos  made  in  the  United  States  were 
square,  but  since  then  the  sweep  has  been  in  the 
other  direction.  In  1900,  97.4  per  cent,  were  up¬ 
right,  2.5  per  cent,  grand,  and  .1  per  cent,  square. 

Mechanical  Playing. — Since  1879,  fifty-five  pat¬ 
ents  have  been  issued  in  the  United  States  for 
mechanical  playing.  In  1897  the  first  “Angelus,” 
a  cabinet  piano-player,  appeared.  The  popular¬ 
ity  of  this  device  is  due  to  the  fact  that  the  per¬ 
former  is  able  to  control  tempo,  volume  of  sound 
and  accentuation  of  particular  notes  or  parts. 

Organs. — The  “pan  pipe”  of  the  Greeks,  a  set 
of  pipes  of  unequal  length  joined  together  side 
by  side,  was  the  prototype  of  the  modern  organ. 
Ctesibius,  a  barber  of  Alexandria,  200  B.  C., 


placed  valves  inside  a  wind  chest;  under  each 
pipe  he  cut  off  the  wind  and  operated  it  by  levers. 

Historical  References. — About  670  A.  D.  organs 
began  to  be  used  in  churches  in  Western  Europe. 
One  in  the  Winchester  Cathedral  in  951  had  26 
pairs  of  bellows.  In  the  fourteenth  century  the 
keys  were  made  small,  to  be  played  with  the  fin¬ 
gers,  and  the  compass  was  thereby  increased  to 
three  octaves,  and  in  the  sixteenth  century  to 
four.  About  1470,  pipes  were  made  16  to  32  feet 
long,  and  later  on  reed  pipes  were  invented  to 
imitate  the  tones  of  other  instruments.  In  1712 
the  “swell  box”  was  added.  Since  then  organs 
have  been  improved  by  the  voicing  of  pipes  to 
improve  the  tone.  Electrical  and  water  motors 
are  used  in  all  large  instruments,  and  pneumatic 
and  electrical  actions  have  enabled  the  operator 
to  place  the  keyboard  wherever  the  organist  de¬ 
sires. 

The  First  Organ. — The  first  organ  built  in  the 
United  States  was  made  by  John  Clark  at  Salem, 
Mass.,  in  1743.  The  first  organ  builder  was  Wil¬ 
liam  M.  Goodrich,  of  Boston,  Mass.,  who  estab¬ 
lished  the  industry  in  1805. 

The  Reed  Organ. — Reed  organs  are  of  great  an¬ 
tiquity,  but  since  1890  their  manufacture  has 
declined. 

Melodeons.  —  Up  to  1835  nearly  all  melodeons 
used  in  the  United  States  were  imported  from 
France.  In  1846  J.  Cahart,  of  New  York,  per¬ 
fected  the  suction  method,  but  they  gradually  fell 
into  disuse. 

Self-Playing  Organs. — The  essential  feature  of 
such  instruments  is  the  perforated  music  sheet,  a 
French  invention  of  1842,  patented  in  the  United 
States  in  1849.  Since  1890  a  number  of  compa¬ 
nies  in  Connecticut  have  made  a  series  of  im¬ 
provements  that  have  raised  self-players,  pianos 
as  well  as  organs,  into  the  class  of  true  musical  in¬ 
struments.  Music-boxes  are  an  important  element 
in  the  trade,  but  scant  attention  is  given  them,  as 
they  are  not  an  American  product,  though  Ameri¬ 
can  ingenuity  may  yet  address  itself  to  the  pro¬ 
duction  of  these  agreeable  companions  of  a  lei¬ 
sure  hour. 

American  Instruments. — It  is  a  demonstrated 
fact  that  American-made  instruments  in  which 
wood  plays  a  part  have  a  greater  power  of  resist¬ 
ance  against  climatic  effects  than  imported  instru¬ 
ments  can  ever  possess.  The  instruments  which 
engage  most  attention  of  manufacturers  outside 
of  pianos  and  organs  are  mandolins,  guitars,  vio¬ 
lins  and  banjos. 
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Comparative  Summary  of  Musical  Instrument  Industry,  Pianos 
and  Materials. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

174 

$9,869,577 

6,575 

$4,663,193 

$12,264,521 

236 

$18,430,872 

12,432 

$8,369,347 

$25,766,368 

261 

$38,790,494 

17,869 

$9,818,996 

$36,324,090 

Wage-earners . 

Wages  paid . 

Value  of  product . 

Comparative  Summary  of  Musical  Instrument  Industry,  Organs 
and  Materials. 


1880 

1890 

1900 

Number  of  Establishments.. 
Capital  ........... 

171 

$3,922,338 

4,202 

$2,142,539 

$6,136,472 

145 

$9,890,288 

4.608 

$2,674,191 

$9,213,188 

139 

$5,011,987 

3,453 

$1,720,727 

$5,691,504 

Wage  Earners . 

Wages  Paid . . . . . 

Value  of  Product . 

The  American  people  are  in  many  respects 
leading  the  world  in  music,  though  the  inspira¬ 
tion  comes  from  the  German  master  minds  of 
music,  who  find  here  a  most  cordial  welcome  and 
a  deep  appreciation  of  musical  genius. 


Needle  and  Pin  Industries. 

Early  Needles. — Excellent  specimens  of  needles 
are  still  occasionally  found  near  the  sites  of  the 
ancient  lake  dwellings  in  Central  Europe,  made  of 
fish  hone,  horse  hone  and  bronze.  Needles  made 
of  bronze  are  found  in  Egyptian  and  Scandinavian 
tombs,  varying  in  length  from  2%  to  8  inches. 
Steel  needles  were  introduced  into  Europe  by  the 
Moors  at  the  time  of  the  Saracen  invasion,  hut 
needles  were  used  in  China  from  time  immemorial. 
In  1370  steel  needles  were  made  in  Nuremburg, 
Germany,  and  in  1543  they  were  made  in  London. 
In  1650  the  industry  was  established  in  Bucking¬ 
hamshire,  where  it  still  thrives  to  this  day. 

Origin  of  the  Industry  in  America. — In  1766 
needles  were  made  in  Lynn,  Mass.,  of  imported 
drawn  wire,  and  in  1775  Jeremiah  Wilkinson 
made  needles  of  hand-drawn  wire.  In  1826  drill- 
eye  needles  were  made;  in  1840  they  were  hard¬ 
ened  in  oil  instead  of  water.  Automatic  machines 
for  simplifying  work  soon  followed.  The  indus¬ 
try  was  not  firmly  established  until  1852,  when  a 
demand  arose  for  needles  in  various  kinds  of  ma¬ 
chinery.  Sewing-machine  and  knitting-machine 
needles  were  soon  after  manufactured  in  large 
quantities.  In  addition  to  the  household  sewing- 
machine  needle  there  are  various  others  made, 
such  as  are  used  in  sewing  leather,  cloth,  hosiery. 


etc.  The  machinery  used  in  their  manufacture 
represents  a  very  high  type  of  mechanical  inge¬ 
nuity  in  which  hand  labor  is  reduced  to  a  mini¬ 
mum. 

Pins. — Pins  made  of  bone,  ivory,  bronze,  copper 
and  iron  are  found  in  ancient  ruins,  and  in  one 
locality  in  Switzerland  10,000  pins  were  found 
at  one  unearthing,  ornamental,  curious  and  beau¬ 
tiful,  and  larger  than  those  now  in  use,  some  re¬ 
sembled  the  modern  safety  pin.  The  early  Anglo- 
Saxon  and  Britons  used  ribbons,  loop  holes, 
clasps,  hooks  and  eyes  and  skewers  of  wood,  bone, 
ftrass  and  silver  or  gold  for  fastening. 

Pins  in  Early  Times. — Brass  pins  were  first 
made  in  England  in  1626  by  John  Tilsby,  and 
soon  after  shops  multiplied.  Early  last  century 
William  Bundy  invented  what  is  practically  the 
modern  process  of  pin  making.  In  1817  Seth 
Hunt  made  head,  shaft  and  point  from  one  piece. 
In  1824  W.  L.  Wright,  of  New  Hampshire,  in¬ 
vented  a  machine  which  revolutionized  pin  mak¬ 
ing  and  greatly  stimulated  the  industry.  During 
the  Kevolutionary  War  pins  were  supplied  from 
Connecticut  and  the  Carolinas  in  a  limited  way. 
English  pin  makers  then  came  to  New  York,  and 
by  employing  machinery  and  convict  labor  soon 
placed  them  within  reach  of  all.  Automatic  ma¬ 
chines  appeared  after  1830,  which  made  from  60 
to  70  per  minute.  Invention  followed  invention, 
each  superseding  previously-made  machines. 

Modern  Pins. — The  modern  pins  are  made  by 
improved  Atwood  or  Fowler  machines,  into  which 
are  fed  coils  of  wire  and  cut  into  desired  lengths 
and  headed.  The  machinery  is  intricate  but  works 
with  exactitude  and  at  enormous  speed.  Various 
machines  have  been  brought  into  use  which  stick 
600  packages  a  day  and  upward. 

Process  of  Manufacture.  —  The  processes 
through  which  a  sewing  machine  needle  passes 
in  its  manufacture  are  as  follows:  Blank  piece 
of  wire,  reduced  blank,  reduced  and  pointed 
blank,  eye  punched,  hardened  and  tempered, 
hard  burr  dressed,  brass  burnished,  eye  polished, 
first  inspection,  hard  straightened,  finish  pointed, 
and  finished. 

The  ordinary  machine  needles  are  made  of 
crucible  steel  wire  in  coils,  which  are  straightened 
by  automatic  machines,  fed  into  a  machine  which 
forms  the  large  end  of  the  needle,  then  cut  into 
proper  lengths,  next  roughed,  dressed  and 
smoothed  three  at  a  time  in  special  coarse  with 
fine  emery  machines;  next  the  evenly  smoothed 
needles  are  tapered;  next  another  machine  makes 
two  grooves,  one  on  each  side,  by  two  fine  circular 
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saws.  A  belt-driven  punching  machine  punches 
the  eye.  The  needles  are  then  automatically 
passed  into  a  reverhatory  furnace  where  they  are 
heated  to  a  cherry  red  and  then  immersed  in 
whale  oil,  and  next  tempered  in  sheet-iron  pans 
suspended  from  the  arms  of  a  revolving  shaft. 
They  are  then  held  by  the  hands  of  the  operators 
in  bunches  of  20  and  rotated  against  emery 
cloth  to  be  cleaned;  after  this  the  grooves  are 
polished  by  being  held,  70  at  a  time,  against  a 
scratch  brush  or  bristle  brush  of  brass  wire  re¬ 
volving  8,000  times  a  minute. 

The  eve  was  next  polished  by  being  threaded 
in  gangs  with  cotton  thread,  drawn  back  and 
forth  in  various  slanting  positions  so  that  the 
polishing  powder  would  act  on  all  parts  of  the 
eye. 

The  needles  are  then  subjected  to  one  more 
cleaning  process  with  a  revolr  /ng  hair  brush. 
The  final  operations  are  the  finishing  of  the  point, 
which  are  done  on  a  fine  emery  wheel  and  with  a 
'  revolving  hair  brush  with  crocus  and  alcohol. 

A  Second  Method. — There  is  a  second  method 
of  manufacturing  needles  in  which  the  blanks  are 
placed  in  a  hopper,  after  which  their  ends  are 
compressed  and  drawn  out  to  form  blades. 

Common  Pins.— Making  pins  from  wire  and 
forming  the  heads  out  of  cut  sections  was  begun 
in  a  sort  of  way  as  far  back  as  1817  and  received 
‘a  stimulus  in  1824.  It  has,  however,  been  only 
in  recent  years  that  machines  have  been  invented 
adapted  for  extremely  rapidly  cutting  of  coils  of 
wire  into  lengths  and  pointing  and  heading  the 
pins,  and  sticking  them  into  the  papers,  that  has 
placed  this  industry  where  it  is.  Many  tons  of 
pins  are  made  in  the  United  States  weekly,  and 
it  is  said  that  the  daily  production  amounts  to 
some  twenty-five  million  pins. 

In  one  form  or  another  pins  are  of  the  highest 
antiquity,  and  it  may  be  assumed  that  their  use  is 
coeval  with  human  dress  of  any  kind,  the  earli¬ 
est  form  doubtless  being  a  natural  thorn,  such 
as  is  still  often  seen  fastening  the  dresses  of 
peasant  women  in  Upper  Egypt.  Pins  of  bronze, 
and  bronze  brooches  in  which  the  pin  is  an  essen¬ 
tial  feature,  have  been  dug  up  among  the  remains 
of  the  bronze  age.  An  English  act  of  Parliament 
(1540)  provided  that  pins  should  be  made  with 
heads  well  soldered  on.  They  were  then  made  of 

brass  or  iron.  .  , 

In  pin  making,  coils  of  steel  wire  are  placed 
upon  a  reel,  from  whence  the  wire  is  drawn 
automatically  by  a  pair  of  pincers  between  fixed 
studs  that  strengthen  it.  A  pin  length  is  then 
seized  by  a  pair  of  lateral  jaws,  from  which 


a  portion  of  the  wire  is  left  projecting,  when  a 
snap-head  die  advances  and  partially  shapes  the 
head.  The  blank  is  released  and  pushed  forward 
about  one-twentieth  of  an  inch,  when  it  is  given 
another  squeeze  by  the  same  die.  By  this  repe¬ 
tition  of  motion  the  head  is  completed  and  the 
blank  is  cut  off  the  wire  in  the  length  desired. 
About  one-eighth  of  an  inch  of  wire  is  required 
to  make  a  pin. 

These  blanks  drop  into  a  slot  just  wide  enough 
to  let  the  shank  of  the  pin  fall  through,  so  that 
the  pins  are  suspended  by  their  necks  as  they 
slide  down  the  slot.  They  are  seized  and  rotated 
as  they  move  in  front  of  a  cylindrical  cutter  with 
sharp  grooves  on  its  surface  that  points  the  pins. 
They  are  then  thrown  from  the  machine  properly 
shaped,  and  if  made  of  brass  are  cleaned  by  being 
boiled  in  weak,  sour  beer,  then  cleaned  and  coated 
with  tin  by  placing  them  alternately  between 
layers  of  pins  and  grain  tin  in  a  copper  can  to 
which  water  is  added  along  with  bitartrate  of  pot¬ 
ash. 

Heat  is  applied  to  this  solution  which  deposits 
tin  on  the  surface  of  the  pins,  which  are  then 
revolved  in  a  barrel  of  bran  or  sawdust  for 
cleansing. 

Papering. — The  papering  process  then  follows, 
which  is  accomplished  by  an  automatic  machine 
in  the  following  manner:  The  pins  to  be  stuck 
are  placed  in  a  hopper,  in  connection  with  a  steel 
plate  with  longitudinal  slits  corresponding  to  the- 
number  of  pins  which  form  a  row  in  the  paper. 
The  pins  in  the  hopper  are  stirred  up  by  a  comb¬ 
like  tool,  the  shanks  drop  through  the  slits  in  this 
steel  plate  and  the  pins  are  suspended  by  their 
heads.  Long,  narrow  sheets  of  paper  are  pre¬ 
sented  by  the  operator  to  the  action  of  the  ma¬ 
chine  by  which  two  raised  folds  are  crimped  and 
the  row  of  pins  collected  in  the  slit-steel  platfr 
is  then,  by  being  subjected  to  the  same  action, 
pressed  through  the  crimped  folds.  These  opera¬ 
tions  are  repeated  until  the  requisite  rows  of  pins 
are  stuck  in  each  paper. 


Comparative  View  of  Production. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

40 

$1,144,550 

1,077 

$392,214 

$1,878,023 

45 

$1,820,089 

1,609 

$649,484 

$1,515,865 

4! 

$3,235,158 

2,353 

$939,846 

$2,738,439 

w  age -earners  . . . . . . . . 

W&gG8  paid  . . 

ValllG  nf  products. . . 

The  product  for  1900  was  1,397,532  gross  of 
needles  and  68,889,260  gross  of  pins,  or  practically 
two-thirds  of  a  gross  of  pins  for  every  individual 
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in  the  United  States.  Total  value  of  needles  and 
pins  in  that  year  $2,462,745. 

Notwithstanding  the  heavy  home  production, 
importations  of  all  kinds  of  needles  increased  from 
$358,838  in  1891  to  $418,004  in  1900. 


Nets  and  Seines. 

Uses. — The  catching  of  fish  early  led  to  the 
making,  in  a  crude  way  and  by  crude  devices,  of 
seines  and  nets.  The  evidences  of  these  early  de¬ 
vices  indicate  in  some  essential  features  practically 
as  much  skill  as  is  shown  to-day,  though  there  is 
an  absence  of  finish  and  regularity  which  is  ob¬ 
servable  in  the  work  of  to-day.  One  edge  of  the 
net  is  often  provided  with  sinkers  and  the  other 
with  floats.  It  hangs  vertically  in  the  water,  and 
when  its  ends  are  brought  together  or  drawn 
ashore,  holds  the  entrapped  fish.  A  net  is  usually 
a  fabric  of  twine  or  thread  or  other  material,  in 
some  cases  woven  or  worked  into  meshes,  and 
used  for  catching  fish,  birds  or  butterflies. 

Net  and  Seine  Devices. — In  coast  fishing,  as  in 
the  menhaden  industry,  the  appliances  are  of  net 
or  seine  construction,  but  of  greater  proportions; 
and  frequently,  when  spread  in  circular  form,  are 
100  yards  in  diameter.  They  are  supported  on  the 
surface  of  the  water  by  cork  and  wood  at  frequent 
intervals.  In  some  localities  along  the  coasts  of 
the  United  States  and  in  some  of  the  larger  rivers, 
other  somewhat  similar  devices  are  profitably  em¬ 
ployed  to  catch  fish  in  large  quantities,  and  which 
constitute  the  basis  of  an  industry  of  rapidly 
growing  importance.  At  the  present  time  up¬ 
ward  of  1,000  men  are  engaged  in  the  manufac¬ 
ture  of  nets  and  seines,  producing  goods  of  an  an¬ 
nual  value  in  excess  of  $1,500,000. 

Art  of  Mending  Nets. — The  art  of  mending  nets 
is  not  understood  by  all  fishermen.  There  are  100 
persons  who  can  make  nets  for  one  that  can  repair. 
The  important  thing  to  know  is  to  be  able  to  make 
a  bent  knot.  The  ordinary  netting  stitch  is  use¬ 
less.  The  first  operation  is  to  spread  the  net  out 
as  flatly  as  possible,  with  the  loops  in  the  same 
position  with  regard  to  the  mender  as  they  were 
to  the  netter  when  the  net  was  made.  The  dam¬ 
aged  part  must  be  cut  away  in  regular  rows.  The 
process  is  tedious  and  demands  patience  and  natu¬ 
ral  skill.  The  production  of  nets  for  the  various 
fishing  requirements  has  developed  special  skill 
and  by  the  use  of  particularly  strong  material  the 
quality  of  workmanship  has  reached  a  high  order 
of  excellence. 
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Oilcloth  Industry. 

Composition. — Oilcloth  consists  generally  of  a 
coarse  canvas,  usually  of  jute  or  burlap,  coated  on 
both  sides  and  partly  saturated  with  thick  oil 
paint,  and  usually  having  a  colored  pattern 
printed  on  it.  The  raw  material  of  oilcloth  con¬ 
sists  of  burlap,  cotton  sheeting,  drill  and  duck, 
with  which  are  used  linseed  oil,  pigments,  var¬ 
nishes  and  cork.  The  usual  process  of  manufactur¬ 
ing  is  to  draw  the  canvas  through  troughs  filled 
with  liquid  glue,  rye  flour,  tapioca  or  varnish  in 
differing  proportions.  This  surplus  sizing  is 
squeezed  out  between  rollers,  then  rubbed  with 
pumice  stone  by  hand  or  with  steam  rollers.  The 
cloth  is  then  coated  with  paint  of  ochre,  benzine 
and  linseed  oil  and  next  evened  down  by  being 
passed  through  a  series  of  metal  blades.  Painting 
and  cribbing  is  repeated  according  to  the  quality 
of  cloth  desired. 

Patterns. — Patterns  are  carved  on  wooden 
blocks,  made  of  pine  and  faced  with  hard  wood, 
using  a  separate  block  for  each  color.  The  de¬ 
sign  is  carved  in  relief  on  each  block.  The  vari¬ 
ous  colors  are  applied  by  rollers,  which  take  up  the 
coloring  matter  from  the  troughs.  The  printing 
of  the  cloth  is  done  by  machinery,  the  cloth  pass¬ 
ing  over  a  table  under  the  blocks,  which  have  a 
rising  and  falling  motion.  After  drying,  the 
cloth  is  varnished,  trimmed  and  rolled.  What 
are  called  pin  blocks  are  often  used  instead,  which 
are  three  layers  of  wood  firmly  cemented  together. 
The  surface  block  is  divided  up  by  sawing  it  in 
lines  very  close  together  and  at  right  angles,  con¬ 
stituting  a  series  of  pegs.  Such  pegs  as  are  not 
needed  for  outlining  are  cut  away  and  the  blocks 
are  then  ready  for  use. 


Comparative  Summary  of  the  Oil  Cloth  Industry  ( Floor  Cloth). 


18  0 

1890 

1900 

Number  of  establishments. . . 

25 

19 

18 

Capital  invested . 

$3,429,550 

$3,704,436 

$7,176,198 

Wage-earners . 

1,735 

1,521 

2,718 

Wages  paid . 

$733,235 

$  f45.766 

$  ,327.235 

Value  of  products. . . 

$1,752,587 

$3,877,822 

$7,807,105 

The  production  of  enameled  oilcloth  is  at  pres¬ 
ent  confined  to  9  large  establishments,  employing 
512  workmen,  representing  an  invested  capital  of 
$1,702,904  and  products  valued  at  $3,595,515. 

The  doubling  of  demand  for  oilcloth  in  the 
past  decade  is  due  to  its  quite  general  substitution 
in  modern  offices  and  to  a  large  extent  in  private 
dwellings  in  place  and  in  preference  to  carpeting 
because  of  greater  cleanliness  and  greater  ease  in 
cleaning. 
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Oil  Industry,  The. 

Classifications  of  Oils. — Next  to  coal,  oil  is  the 
most  important  member  of  the  mineral  family  in 
its  relation  to  human  needs  and  progress.  Oil  has 
been  defined  as  any  one  of  a  great  variety  of 
unctuous  combustible  substances  which  do  not 
mix  with  water  and  may  be  divided  into  three 
general  classes — animal,  vegetable  and  mineral. 
They  are  used  as  foods,  solvents  for  lubrication, 
illumination  and  for  the  generation  of  power. 
They  are  also  used  as  raw  material  in  many  in¬ 
dustries.  The  vegetable  oils  are  of  two  classes — 
essential  oils  and  natural  oils: 

Essential  Oils. — There  are  124  establishments 
in  the  United  States  making  essential  oils.  They 
are  volatile  oils,  and  exist  in  ready  form  in  ani¬ 
mals  and  vegetable  organisms;  they  are  called  es¬ 
sential  because  they  possess  in  a  concentrated 
form  certain  of  the  characteristic  properties  of  the 
plants  from  which  they  are  derived.  They  are 
also  known  as  volatile  oils  and  as  distilled  oils. 
These  oils  are  recovered  by  several  different,  pro¬ 
cesses,  depending  upon  the  nature  of  the  plant 
and  the  nature  of  the  oil.  The  plants  from  which 
the  oils  are  obtained,  when  in  full  bloom,  usually 
during  August  and  September,  are  partially  dried, 
placed  in  large  wooden  casks  and  closed  with  steel- 
tight  covers.  The  steam  enters  the  bottom  of  the 
vat  and  expands  the  globules  of  oil  contained  in 
the  cells,  which  burst.  Being  charged  with  the 
essential  oil  it  goes  through  the  top  of  the  vat 
and  passes  to  a  receiver,  where  it  is  collected  and 
dipped  off. 

The  Vegetable  Oils. — Most  of  the  natural  oil, 
and,  in  fact,  all  animal  oil,  consists  of  what  is 
termed  the  ethereal  salts  of  glycerine  with  a  num¬ 
ber  of  organic  acids,  principally  stearine,  oleic  and 
palmytic,  which  form  respectively  stearine,  oleine 
and  palmatin.  Mutton  tallow,  beef  tallow  and 
lard  are  rich  in  stearine;  human  fat  and  palm 
oil  in  palmatin,  and  sperm  and  col  liver  oil  in 
olein. 

Animal  Oils. — Animal  oils  are  obtained  by  the 
distillation  of  bones.  The  vegetables  and  animal 
oils  containing  oxygen  are  mostly  glycerides  of 
fatty  acid;  the  mineral  oils  and  many  of  the  vola¬ 
tile  oils  of  vegetable  origin  are  simply  compounds 
of  carbon  and  hydrogen.  The  larger  proportion 
of  vegetable  and  animal  oils  contains  oxygen  in 
addition;  some  oils  contain  nitrogen  and  sulphur, 
as  the  oil  of  mustard. 

Fixed  Oils. — The  fixed  oils  used  in  painting  are 
largely  made  of  linseed,  walnut  and  poppy.  The 


essential  oils  used  in  painting  are  those  of  turpen¬ 
tine  for  diluting  the  pigments  ground  in  oil. 

Petroleum. — Petroleum  is  a  complex  mixture  of 
various  hydro  carbons  and  varies  very  much  in 
composition  and  properties.  It  is  refined  by  dis¬ 
tillation,  and  the  products  include  kerosene,  ben¬ 
zine,  gasoline,  paraffine,  etc.  Petroleum  spirit  is 
a  volatile  liquid  contained  in  the  distillation  of 
crude  petroleum  at  170  degrees  Pahr.  or  below. 

Importance  of  Petroleum. — As  an  oil,  petroleum 
has  exerted  a  greater  influence  upon  the  world 
in  its  progress  than  any  other  known  product, 
unless  we  except  gold  and  steel,  the  influences  of 
which  are  due  to  radically  different  causes  and 
reasons.  As  an  industrial  product,  petroleum  is 
without  an  equal  as  a  generator  of  activities  in  in¬ 
dustrial  channels.  Too  much  is  known  of  this  val¬ 
uable  product  to  warrant  any  detailed  considera¬ 
tion  of  it. 

First  Commercial  Discovery. — The  first  great 
deposit  in  the  United  States  was  discovered  in  the 
Allegheny  Eiver  Valley  upwards  of  one  hundred 
miles  north  of  Pittsburgh.  Subsequent  discov¬ 
eries  of  bigger  magnitude  in  Texas  and  California, 
and  the  discovery  of  lesser  beds  in  West  Virginia, 
Ohio,  Kentucky,  Indiana,  Missouri,  Kansas,  Colo 
rado  and  other  States,  resulted  in  the  great  de 
velopment  of  one  of  the  largest  industries  on  the 
American  continent  and  gave  rise  to  a  com¬ 
mercial  organization  which  has  taught  the  world 
new  lessons  in  industrial  and  financial  manage¬ 
ment. 

Distribution. — The  distribution  of  petroleum 
after  refining  has  developed  an  enormous  amount 
of  traffic  which  is  a  source  of  considerable 
revenue  to  the  railway  system  of  the  United 
States  and  to  the  shipping  industry.  The  produc¬ 
tion  of  oil  has  also  developed  and  aided  a  number 
of  associated  industries,  among  which  may  be 
mentioned  iron  and  steel,  cooperage  and  a  long 
line  of  minor  industries  which  find  life  and  vital¬ 
ity  in  furnishing  accessories  for  the  conduct  of 
this  great  business. 

Refining. — The  refining  of  oil  for  illumination 
purposes  has  been  perfected  to  the  highest  possible 
degree  of  efficiency,  and  a  separate  industry  has 
sprung  up  which  furnishes  employment  to  vast 
capital  and  engages  some  of  the  brightest  com¬ 
mercial  talent  in  the  country.  The  methods  of 
refining  are  well  understood  and  are  conducted 
upon  a  scale  of  great  magnitude,  resulting  in  a 
cheapening  of  cost,  which  brings  this  valuable 
product  within  the  easy  reach  of  vast  numbers  of 
people. 
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Fuel  Oils.— The  development  of  the  oil  beds  of 
Texas  and  California  has  resulted  in  the  adoption 
of  these  oils  as  fuels,  and  they  are  found  to  be 
very  economical,  occupying  less  space,  costing  less 
money  and  more  available  than  coal.  Some  manu¬ 
facturing  industries  have  welcomed  this  fuel  as  a 
welcome  escape  from  coal,  and  the  transformation 
now  going  on  from  coal  to  oil  is  destined  to  result 
in  revolutionary  methods  in  use  of  fuel.  The  ex¬ 
tent  of  these  deposits  is  unknown,  and  though  not 
unknowable,  enterprise  is  at  work  seeking  in  all 
sections  of  the  country  where  oil  presumably  exists 
for  indications  of  its  existence. 

Finer  Oil  Products. — It  is  in  the  finer  oils,  how¬ 
ever,  that  special  interest  is  found.  A  long  array 
of  vegetable  products  is  brought  into  the  service 
to  furnish  oils  for  the  multiplied  uses  for  which 
they  are  available.  We  have  cottonseed  oil,  one 
of  the  most  important  oils  produced  from  the  com¬ 
mercial  standpoint.  Castor  oils,  resinous  drying 
oils,  essential  oils  by  the  score,  linseed  oils,  of 
great  value  in  painting  and  other  work;  menhaden 
oil,  valuable  for  fertilization  and  tanning;  musk 
oil,  valuable  as  a  drug;  neatsfoot  oil,  an  excellent 
household  remedy;  olive  oil,  a  table  condiment; 
palm  oils,  paper  oils,  perfumery  oils,  seal  oil,  rosin 
oil,  sperm  oil,  oil  of  turpentine,  whale  oil,  and  a 
vast  variety  beyond  the  limits  of  convenient  men¬ 
tion. 

Bone  oil  is  obtained  when  bone  black  or  animal 
charcoal  is  made  by  the  ignition  of  bones  in  iron 
cylinders;  camphor  oil,  from  the  incisions  in  the 
wood  of  the  camphor  tree  of  Borneo  and  Sumatra; 
cocoanut  oil,  from  the  cocoanut,  extracted  by  hy¬ 
draulic  pressure;  cod-liver  oil,  from  the  liver  of 
cod;  castor  oil  is  expressed  from  the  seeds  of  the 
Mexican  oil  bush,  which  are  crushed  in  hempen 
bags  by  hydraulic  pressure;  the  common  castor 
oil  is  prepared  by  gently  heating  the  crushed 
seeds  and  pressing  them  while  hot;  croton  oil  is 
made  from  the  shelled  seeds  of  molucca  grains 
imported  from  the  East  Indies. 

The  preparation  of  essential  oils  is  intricate. 
They  are,  of  course,  obtained  by  distillation.  The 
odor  of  some  flowers  is  too  delicate  to  hear  heat, 
and  for  these,  the  process  of  absorption  is  em¬ 
ployed.  Sheets  of  glass  on  wooden  frames  called 
chassis  are  coated  on  their  upper  and  under  sur¬ 
faces  with  grease  about  a  tenth  of  an  inch  thick. 
The  flowers  are  spread  on  this  grease,  with  frames 
piled  one  on  the  other,  where  they  remain  one  or 
two  days,  when  fresh  flowers  are  placed  on  them. 
This  process  impregnates  the  fat  with  the  odors 
after  this  process  is  continued  two  or  three 
months.  Paraffine,  glycerine  or  vaseline  is  used. 


The  grease  is  then  removed  and  the  oil  is  ex¬ 
tracted  with  alcohol.  The  essential  oils  of  lemons 
and  oranges  are  largely  obtained  by  expressing 
them  from  the  rinds  by  powerful  pressure.  All 
flowers  with  very  delicate  perfume,  which  would 
be  destroyed  by  distillation,  are  so  treated. 

Rectification  is  done  by  heat  and  without  water, 
and  the  flowers  are  subjected  to  this  heat  as  short 
a  time  as  possible.  Fusel  oils  are  a  mixture  of 
various  alcohols  obtained  in  the  manufacture  of 
alcohol  from  grain  or  potatoes.  Lard  oil  is  the 
oil  of  the  pig  melted  by  a  gentle  heat  and  strained 
through  flannel  or  a  hair  sieve.  Linseed  oil  is  ob¬ 
tained  by  expressing  the  seeds  of  flax,  which  yield 
from  20  to  25  per  cent,  of  their  weight.  Boiled 
linseed  oil,  which  has  greater  drying  qualities,  is 
made  by  boiling  with  some  litharge,  sugar  of  lead 
or  white  vitriol.  Musk  oil  is  obtained  from  the 
grain  musk,  ambergris  and  oil  of  lavender.  Neats- 
foot  oil  comes  from  ox  or  cow  heels  and  tripe  by 
boiling  them  in  water  and  skimming  off  the  oil. 
Olive  oil,  from  the  common  olive,  which  is  some¬ 
times  mixed  with  cottonseed  oil  and  sesame  oils. 
Palm  oil  is  obtained  from  several  species  of  palm. 
The  nuts  or  fruit  are  allowed  to  decompose  in  the 
open  air,  and  are  then  reduced  to  pulp  and  mixed 
with  water  and  heated.  Perfumery  oils  are  ob¬ 
tained  from  almonds  or  olives,  to  which  essential 
oil  is  frequently  added  until  agreeably  fragrant, 
allowed  to  settle  and  then  decanted. 

Piney  oil  is  gathered  from  the  seed  of  the  piney 
tree;  poppy-seed  oil,  from  the  opium  poppy 
found  in  Asia.  Seal  oil  is  from  the  blubber  of  the 
hooded  seal  and  harp  seal  and  other  kinds;  rosin 
oil,  from  the  distillation  of  resin;  sharks’-liver  oil, 
from  the  liver  of  sharks,  yielding  from  15  to  60 
gallons  each;  sperm  oil,  from  the  head  matter  of 
the  sperm  whale,  now  chiefly  found  in  the  South¬ 
ern  Ocean,  and  useful  for  lamps  and  machinery. 
Farrier’s  oil  (spike  oil)  is  made  of  oil  of  turpentine, 
Barbados  tar  and  alkenet  root,  digested  together 
for  a  week.  The  oil  of  turpentine  of  commerce  is 
made  by  distilling  strained  American  turpentine 
along  with  water,  the  product  in  oil  varying  from 
14  to  16  per  cent.,  which  may  be  rectified  by  redis¬ 
tillation.  Watchmakers’  oil  is  made  by  putting  a 
strip  of  lead  in  a  white  glass  bottle  filled  with  pure 
almond  or  olive  oil,  and  exposing  it  to  the  sun’s 
rays  until  the  curdy  matter  ceases  to  be  deposited. 


Comparative  Summary  of  the  Essential  Oil  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 

124 

67 

70 

Capital  invested . 

867,767 

8162.223 

8612,667 

Wage-earners . . . 

278 

197 

199 

Wages  paid . 

824,030 

828,924 

869,600 

Value  of  products . 

8248,858 

8256,847 

8850,093 

1600 
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Oleomargarine  Making. 

Method  of  Making. — Practically  all  the  oleo¬ 
margarine  manufactured  in  the  United  States  is 
made  by  the  simple  process  of  churning  a  melted 
mixture  of  oleo  oil  and  neutral  lard  with  milk, 
cream  or  melted  butter,  to  give  it  a  butter 
flavor,  and  coloring  matter  to  give  it  any  desired 
shade  of  yellow,  in  semblance  to  butter.  In  the 
cheap  grades  cotton-seed  oil  is  often  substituted, 
but  never  to  the  exclusion  of  oleo  oil  and  neutral 
lard.  After  churning,  the  product  is  salted  and 
put  upon  the  market  in  various  forms. 

Grades. — A  high  grade  of  oleomargarine  is 
made  of  100  pounds  oleo  oil,  130  pounds  neutral 
lard,  95  pounds  butter,  32  pounds  salt,  £  pound 
of  suitable  color,  making  in  all  357^  pounds. 

A  cheap  grade  is  made  of  495  pounds  oleo  oil, 
265  pounds  neutral  lard,  315  pounds  cotton-seed 
oil,  255  pounds  milk,  120  pounds  salt  and  1£ 
pounds  of  color;  total,  1,451^  pounds,  which  pro¬ 
duce  from  1,265  to  1,300  pounds  of  oleomarga¬ 
rine. 

Equipment. — The  equipment  of  an  oleomarga¬ 
rine  factory  consists  mainly  of  the  machinery  of 
power,  melting  tanks,  mixing  tanks,  milk  recep¬ 
tacles,  churns  and  machine  butter  workers.  The 
number  and  character  of  ingredients  of  oleomar¬ 
garine  make  it  susceptible  of  an  infinite  num¬ 
ber  of  combinations,  and  each  manufacturer  has 
his  own  working  formula.  Very  much  depends  on 
the  handling  of  the  oils  and  the  regulation  of  tem¬ 
peratures  at  each  succeeding  step. 

Oleo  Oil. — Oleo  oil  is  obtained  from  beef  fat  by 
the  processes  of  settling,  crystallization  and 
pressure,  wdiich  separate  it  from  the  stearine  and 
the  fibre.  The  number  of  grades  manufactured 
is  from  three  to  five.  The  oil  made  from  sheep 
fat  cannot  be  neutralized,  but  retains  its  charac¬ 
teristic  odor.  The  inferior  product  is  exported 
to  Europe.  While  there  is  no  substantial  uni¬ 
formity  in  the  process  of  manufacturing,  there  is 
great  diversity  in  the  grades  and  combinations  of 
material  used.  The  low-grade  oils  may  be  manu¬ 
factured  from  scrap  fat  and  the  addition  of  stear¬ 
ine,  so  that  it  will  hold  a  greater  proportion  of 
cotton-seed  oil. 


Comparative  Summary  of  the  Oleomargarine  Industry. 


1880 

I860 

1900 

Number  of  establishments  . . 
Capital  invested . 

15 

$1,680,330 

599 

$212,952 

$6,892,939 

12 

$634,542 

264 

$154,138 

$2,988,525 

24 

$3,023,646 

1,084 

$534,444 

$12,499,812 

Wage-earners . 

Wages  paid . 

Value  of  products . 

Opticians  and  Optical  Goods. 

The  somewhat  artificial  conditions  of  modem 
life  are  responsible  for  much  of  the  activity  of  the 
optician.  The  eye,  the  most  delicate  and  complex 
organ  in  the  body,  is,  by  reason  of  its  important 
functions,  as  the  king  of  the  five  senses,  constantly 
under  daily  strain  to  carry  impressions  to  the 
brain.  That  it  should  be  frequently  overtaxed  is 
not  surprising,  when  the  conditions  and  exactions 
of  modern  life  are  regarded. 

Optics  has  to  do  with  light  and  vision.  The  sci¬ 
ence  is  divided  by  modem  scholars  into  these  sub¬ 
divisions:  Sources  of  light;  transmission,  velocity 
and  intensity  of  light;  reflection  of  light,  as  by 
mirrors;  single  refraction,  as  by  lenses;  disper 
sion  and  achromatism;  optical  instruments;  the 
eye  as  an  optical  instrument;  phosphorescence  and 
fluorescence;  double  refraction,  interference  and 
polarization. 

The  human  eye  is  placed  in  a  bony  cavity  called 
the  orbit,  and  is  further  protected  by  the  fatty- 
cushion  within  which  it  rests  as  well  as  by  the 
brows,  eyelids  and  eyelashes.  Other  appendages  are 
the  tear  glands  and  the  sac  connected  with  it  and 
other  glands  where  secretions  lubricate  the  eyelids 
and  the  eye  itself,  the  numerous  muscles  which 
direct  its  range  and  the  nerves  and  blood  vessels 
which  supply  it.  The  human  eye  has  a  globe  with 
the  segment  of  a  smaller  globe  planted  on  its 
anterior  aspect;  its  anterio-posterior  diameter  is 
one  inch,  its  traverse  diameter  slightly  less.  The 
larger  sphere  has  about  five-sixths  of  the  whole 
surface.  The  two  eyes  have  their  axis  almost  par¬ 
allel,  excepting  that  in  looking  at  near  objects  they 
decidedly  converge.  The  point  of  meeting  is  the 
focus  of  vision,  and,  in  order  to  avoid  strain, 
great  care  should  be  taken  to  have  it  true,  when 
the  eye  is  used  for  any  length  of  time.  The  adap¬ 
tation  of  lenses  to  compensate  for  defective  vision 
now  engages  the  study  and  skill  of  a  large  number 
of  experts. 

The  Microscope. — Just  as  the  telescope  reveals 
the  infinity  of  the  universe  so  does  the  microscope 
reveal  the  infinity  of  the  hidden  world  beyond  the 
power  of  human  vision.  The  origin  of  the  tele¬ 
scope  is  unknown.  The  microscope  was  used  by 
the  Chinese,  Japanese,  Assyrians  and  Egyptians. 
The  microscope  is  made  either  single  or  com¬ 
pound.  In  the  single,  the  object  is  viewed  di¬ 
rectly;  in  the  compound  the  image  formed  by  one- 
lens  is  magnified  by  the  other.  It  was  invented  in 
1624  and  improved  by  a  score  of  scientific  men. 
who  have  become  known  as  the  fathers  of  micro¬ 
scopy. 
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Microscopic  Uses. — The  microscope  brings 
within  range  of  human  vision  the  wonders  of  the 
unseen  world.  It  has  led  to  the  development  of 
new  sciences  and  added  much  to  the  stock  of 
human  knowledge.  Biology  and  botany  owe 
much  to  it;  medicine  owes  more.  It  is  the  con¬ 
stant  companion  of  the  jeweler,  engraver,  the 
miner,  the  chemist  and  a  score  of  others  engaged 
in  industrial  pursuits. 

The  Compound  Objective.— An  important  fea¬ 
ture  was  the  improvement  of  Lister  in  1829,  who 
introduced  the  aplantic  foci  and  compound  ob¬ 
jective.  The  aplanic  focus  of  a  lens  is  the  point 
or  focus  from  which  rays  diverging  pass  the  lens 
without  spherical  aberration.  In  certain  forms 
of  lenses  there  are  two  such  foci,  and  it  is  by 
taking  advantage  of  this  fact  that  the  best 
adapted  aplanatic  object  glasses  of  microscopes 
are  constructed. 

The  Lens. — The  term  lens  is  said  to  be  derived 
from  resemblance  to  the  seed  of  a  lentil,  which  is 
like  a  double  convex  lens.  The  glass  is  so  shaped 
as  to  afford  two  regular  opposite  surfaces,  both 
curved,  or  one  curved  and  the  other  plain,  which 
changes  the  direction  of  the  rays  of  light  and 
diminish  or  increase  the  apparent  size  of  the  ob¬ 
jects  viewed  through  it.  Combinations  of  lenses 
increase  this  effect.  The  curved  surfaces  are 
usually  spherical.  The  ordinary  lenses  of  this 
description  are  of  six  varieties,  viz.,  piano,  con¬ 
cave,  double  concave,  plano-convex,  double  con¬ 
vex,  meniscus  and  concave-convex.  Besides,  there 
are  many  other  shapes,  peculiar  from  their  pro¬ 
portions,  construction,  arrangement  or  specific 
effects. 

Polarization. — The  polarization  of  light  is  an 
interesting  branch  of  optical  science,  if  it  may  be 
so-called.  Polarization  was  discovered  by  reflec¬ 
tion  from  polished  surfaces  as  far  back  as  1808. 
Colored  polarization  was  discovered  in  1811. 
The  kaleidoscope  was  invented  in  1814,  and  the 
reflecting  stereoscope  in  1838.  One  of  the  more 
recent  developments  in  optics  is  the  Fiske  range 
finder,  which  enables  a  gunner  to  direct  his  can¬ 
non  upon  a  target  when  its  distance  is  unknown 
or  obscured  by  fog.  Another  improvement  is  the 
solarometer  which  has  for  its  object  the  deter¬ 
mining  of  the  position  for  the  compass  error  of  a 
ship  at  sea  when  the  horizon  is  darkened.  A  still 
more  interesting  development  is  that  which  is 
effected  through  the  magic  lantern  and  the 
production  of  reflections  upon  the  screen.  The 
principle  of  moving  pictures  is  due  to  persist¬ 
ence  of  vision.  (See  Moving  Pictures,  opp.  col.) 
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Anatomy  of  the  Eye. — The  principle  on  which 
the  eye  is  constructed  is  that  of  the  camera  ob- 
scura,  a  dark  chamber  with  a  small  opening  for 
the  admission  of  light,  a  quantity  of  black  matter 
to  absorb  the  superabundant  rays  and  a  nervous 
expansion  on  that  wall  which  receives  the  rays  of 
light.  The  globe  consists  of  the  retina,  refract¬ 
ing  media, .  a  tunic  inclosing  them,  the  cornea  and 
the  choroid  membrane.  The  vitreous  humor 
forms  four-fifths  of  the  globe.  The  crystalline 
lens  is  of  three  parts  or  layers,  consisting  of  hun¬ 
dreds  of  smaller  concentric  layers.  The  eyeball 
is  composed  of  segments  of  two  spheres  of  differ¬ 
ent  sizes,  and  has  three  investing  tunics  and  three 
refracting  media.  The  eye  is  served  with  numer¬ 
ous  muscles  of  delicate  structure  acting  in  unison. 

The  eye  is  invested  by  three  coats,  first  the 
sclerotic,  a  white,  tough,  fibrous  substance,  “  the 
white  of  the  eye,”  visible  through  the  delicate 
conjunctiva  which  lines  the  orbit  and  is  reflected 
over  the  sclerotic  and  the  cornea.  Inwardly  it  is 
brown.  The  muscles  are  attached  to  it,  and 
through  a  sieve-like  process,  the  cribriform  lamina, 
it  transmits  the  filaments  of  the  optic  and  other 
nerves  and  blood-vessels.  The  anterior  one-sixth 
of  the  eye  surface  is  occupied  by  the  cornea, 
which  is  a  concavo-convex  lens,  projecting,  trans¬ 
parent,  and  in  intimate  structure  resembling  the 
sclerotica.  It  is  composed  of  more  than  60  lamina, 
the  innermost  and  outermost  of  which  are  highly 
elastic.  The  posterior  layer  is  lined  by  a  “  pave¬ 
ment”  epithelium  of  polygonal  cells.  The  cornea 
is  well  supplied  with  nerves  which  are  called 
ciliary  nerves.  The  second  coat  of  the  eye  is 
composed  of  the  choroid  tunic,  the  iris,  the  ciliary 
processes,  muscle  and  ligament.  The  third  coat 
of  the  eye  is  the  retina.  Without  is  the  choroid, 
within  the  vitreous  humor.  The  contents  of 
the  eye  are  the  aqueous  humor,  the  crystalline  lens 
and  the  vitreous  humor.  The  aqueous  humor  con¬ 
sists  of  about  four  or  five  grains  of  water  with  a 
very  small  proportion  of  common  salt  and  other 
matters  in  solution.  It  occupies  the  space  be¬ 
tween  the  cornea  in  front  and  the  crystalline  lens 
behind.  This  lens  brings  the  rays  of  light  which 
fall  upon  it  to  a  focus  and  forms  an  image  upon 
the  retina,  the  transmission  of  which  to  the  brain 
produces  sight. 

Moving  Pictures. — The  rapid  presentation  of 
the  same  object  in  motion,  presenting  these  dif¬ 
ferent  positions  to  the  eye  in  detached  views, 
causes  the  figure  to  constantly  move.  To  secure 
the  best  results  the  ribbon  with  its  views  should 
remain  with  a  figure  as  long  as  possible  between 
the  light  and  the  lens,  and  the  shifting  to  the 
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next  view  should  be  as  nearly  instantaneous  as 
possible. 

How  It  Works. — The  action  of  the  device  is  as 
follows:  An  electric  motor  drives  a  countershaft, 
and  through  a  worm  gear  another  shaft  parallel 
to  it,  bearing  a  sprocket  pulley,  whose  teeth  pene¬ 
trate  little  marginal  holes  in  the  ribbon  contain¬ 
ing  the  views,  draws  it  down  from  the  reel  above, 
and  delivers  it  to  the  receiving  reel  opposite. 
There  is  a  revolving  crank-pin  or  spool  on  the  end 
of  the  countershaft  which  beats  down  the  ribbon 
of  views,  making  the  ribbon  pass  forward  through 
guides  in  front  of  the  lens  by  a  succession  of 
jerks.  This  holds  each  view  before  the  lens  an  in¬ 
stant,  and  the  ribbon  is  jerked  rapidly  along. 

The  Spectroscope. — The  spectroscope  is  one  of 
the  products  of  the  development  of  the  science  of 
optics  through  which  a  vast  amount  of  knowledge 
has  been  made  known  to  the  world.  The  spectro¬ 
scope  has  been  applied  in  astronomy,  in  the  lab¬ 
oratory,  and  in  many  branches  of  industry  as 
well  as  in  metallurgy,  and  it  has  been  found  to 
serve  most  valuable  purposes.  By  use  of  the 
spectroscope  hitherto  unknown  metals  have  been 
discovered  and  their  distinctiveness  established. 

The  Distance  Seer. — Among  the  promised  won¬ 
ders  of  the  age  is  the  “distance  seer,”  or  telectro- 
scope,  by  which  it  may  be  possible  to  see  at  long 
distances  over  electric  wires  just  as  they  are  now 
used  for  telephonic  and  telegraphic  purposes. 
The  science  of  optics  has  in  store  many  wonders, 
truths  and  principles  yet  to  be  developed,  and 
through  which  the  sum  total  knowledge  of  the 
human  family  will  be  very  greatly  increased. 


Comparative  Summary  of  the  Optical  Goods  Industry. 


1880 

1890 

1900 

Number  of  establishments . . . 
Capital  invested . . . 

62 

$643,825 

1,088 

$450,897 

$1,182,142 

190 

$2,608,176 

2,5i»7 

$1,010,374 

$3,505,973 

350 

$5,567,809 

4,341 

$1 ,935,219 
$7,790,970 

Wage-earners . 

Wages  paid . . 

Value  of  products . 

Packing  Box  Industry. 

Center  of  the  Industry. — Among  those  indus¬ 
tries  which  are  of  considerable  magnitude,  but 
which  attract  very  little  attention,  is  the  industry 
of  making  wooden  packing  boxes.  This  industry 
is  largely  centered  in  and  near  the  larger  com¬ 
mercial  centers  from  whence  supplies  can  be 
quickly  and  cheaply  delivered  to  the  jobbing 
houses  handling  all  manner  of  merchandise  for 


shipment  over  the  United  States  to  retail  store¬ 
keepers  and  abroad.  The  bulk  of  the  material 
used  is  known  as  North  Carolina  pine  or  short- 
leafed  pine,  which  belongs  to  the  yellow  pine 
family,  but  is  less  dense  and  less  valuable.  It 
is  also  largely  used  in  house  construction  for 
flooring,  partitions  and  for  various  other  ordinary 
purposes.  It  is  a  comparatively  soft,  easily-sawed 
lumber  and  is  preferably  used  for  box  making  as 
it  is  cheap  and  the  lumber,  after  serving  its  first 
use,  is  regarded  as  waste,  being  frequently 
knotty. 

Material. — This  lumber  is  roughly  worked  up 
into  boxes  of  prescribed  dimensions  to  suit  the 
widths  or  size  of  material  to  be  boxed,  and  it 
forms  mainly  the  material  used  for  packing  and 
shipping  drygoods,  hardware,  etc. 

Statistics. — The  activity  of  the  industry  indi¬ 
cates  with  a  fair  degree  of  accuracy  the  activity 
in  commercial  circles,  both  wholesale  and  retail. 
The  accompanying  figures  indicate  its  extent  and 
volume : 


Comparative  Statement  of  the  Wooden  Packing  Box  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

602 

$5,304,212 

7,772 

$2,769,135 

$12,687,068 

6  6 

$13,018,456 

13,006 

$5,615,707 

$25,613,180 

896 

$21, 9. j2, 757 
22,034 
$7,827,955 
$38,216,384 

Wage- workers  . . . 

Wages  paid  . 

Value  of  products . 

Painting  and  Painters. 

Painters  as  Artists. — The  early  painters  were  a 
highly  favored  class  of  craftsmen.  The  historians 
and  early  writers  always  spoke  well  of  the  painter 
and  admired  and  commended  his  work.  He  was 
an  artist  as  well  as  a  craftsman,  but  unfortunately 
the  ravages  of  time  and  war  and  air  and  sunlight 
have  left  very  little  visible  to-day  to  chronicle  his 
achievements.  The  painters  had  their  guilds  in 
Europe,  and  they  constituted  practically  a  sepa¬ 
rate  class  of  workmen;  they  had  their  high  ideals 
and  their  pride,  and  were  well  justified  in  holding 
them. 

Classes  of  Painters. — Painters  have  been  divided 
into  four  grades — the  historic  painter,  the  land¬ 
scape  painter,  the  portrait  and  marine  painter  and 
the  painter  connected  with  the  mechanical  arts;  it 
is  the  latter  with  which  we  have  to  deal. 

Business  of  the  Painter. — The  business  of  the 
painter  is  twofold — to  beautify  and  to  preserve. 
To  this  end  he  has  placed  at  his  command  a  great 
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variety  of  material.  Ordinarily  the  first  duty  of 
the  painter  is  to  see  that  the  surface  for  the  re¬ 
ception  of  paint  is  clean.  The  first  process  for 
certain  classes  of  work  is  that  of  priming,  which 
consists  in  giving  a  coat  of  whitelead  with  red- 
lead  and  a  little  drier  and  linseed  oil;  a  second 
coat  is  then  given,  consisting  of  whitelead  and 
linseed  oil;  the  flattening  coat  follows,  the  object 
of  which  is  to  do  away  with  the  gloss  or  glaze  of 
the  oil  by  obtaining  a  flat  appearance.  Flattening 
must  be  executed  quickly,  on  account  of  the  evap¬ 
oration  of  the  turpentine.  Flatted  work  is  gen¬ 
erally  done  only  where  very  fine  work  is  desired. 
All  new  outside  work  should  be  primed  with  red- 
lead  and  litharge  mixed  in  linseed  oil. 

Graining. — Graining  is  the  imitation  of  several 
species  of  ornamental  wood,  such  as  satin-wood, 
rosewood,  mahogany,  oak  and  others.  Camel's- 
hair  pencils  are  much  used.  Imitation  wainscot 
requires  the  use  of  combs  of  various  degrees  of 
fineness  to  obtain  the  grain  desired.  When  dry, 
it  is  over-grained  to  obtain  a  more  complete  rep¬ 
resentation  of  the  natural  wood,  and  is  then  var¬ 
nished.  Marbling  is  the  imitation  of  real  marble, 
granites,  etc.,  represented  by  splashing,  which 
should  be  painted  and  rubbed  and  polished  to 
obtain  an  even  surface. 

Ornamental  Painting.  —  Ornamental  painting 
embraces  the  execution  of  friezes  and  the  deco¬ 
rative  parts  of  architecture  on  walls  and  ceilings. 
The  ground  is  well  prepared  and  of  the  tint  of 
the  proposed  work.  The  ornaments  and  figures 
are  drawn  upon  it,  and  are  then  painted  and 
shaded  to  give  them  their  due  effect.  When  the 
ornamental  work  is  of  a  similar  pattern  through¬ 
out,  it  is  effected  by  stenciling;  this  method  con¬ 
sists  in  drawing  a  certain  length  of  the  pattern  on 
paper,  which  is  pricked  through  with  a  large-sized 
needle,  then  laid  on  the  wall  to  be  ornamented 
and  struck  with  a  small  linen  bag  containing  pow¬ 
dered  chalk. 

Preferences. — Many  of  these  methods  of  decora¬ 
tion  have  been  styled  "shams;”  many  prefer  real 
woods  and  argue  for  the  disuse  of  paints.  This 
preference  has  led  to  an  increased  use  of  deals  and 
pines  for  inside  doors,  wainscots,  linings  and  shut¬ 
ters,  which  are  often  varnished  and  polished  and 
create  a  very  fine  effect. 

Materials  Used. — The  materials  most  commonly 
used  for  the  production  of  paints  and  varnishes  are 
whitelead,  redlead,  zinc  white  and  oxide  of  iron. 
The  vehicles  used  are  water,  oils  and  spirits  of 
turpentine.  The  chief  solvent  is  spirits  of  tur¬ 
pentine;  for  driers,  litharge  is  used;  acetate  of 


lead,  sulphate  of  zinc  and  binoxide  of  manganese, 
and  redlead  are  among  the  materials  used.  Among 
the  coloring  pigments  are  ochres,  lampblack,  um¬ 
ber,  sienna  and  many  metallic  salts. 

Paint  Mixing. — Prussian  blue,  much  used  for 
dark  blues,  making  purples  and  intensifying  black, 
is  made  by  mixing  prussiate  of  potash  with  a  salt 
of  iron.  Chrome  yellows  are  made  by  mixing  dilute 
solutions  of  acetate  of  lead  or  nitrate  of  lead  and 
bichromate  of  potash.  Indian  red  is  ground  hem¬ 
atite  ore  from  Bengal.  "Lakes”  are  made  by  pre¬ 
cipitating  colored  vegetable  tinctures  by  means  of 
alum  and  carbonate  of  potash.  Greens  may  be 
made  by  mixing  blue  and  yellow  pigments,  but 
they  are  less  durable  than  those  produced  direct 
from  copper,  arsenic,  etc.  The  composition  of 
paints  is  governed  by  the  nature  of  the  material 
to  be  painted,  kind  of  surface  to  be  covered,  na¬ 
ture  and  appearance  of  work  to  be  done,  the  cli¬ 
mate  and  degree  of  exposure  to  be  encountered. 
Turpentine  is  to  be  avoided  as  much  as  possible, 
but  it  is  good  to  prevent  blistering.  The  quality 
of  the  material  makes  an  important  difference  in 
the  proportions  used.  Ordinary  white  paint  is 
generally  composed  of  whitelead,  linseed  oil,  driers 
and  spirits  of  turpentine.  Colored  lead  paint  is 
made  by  adding  a  pigment;  the  drier  oxidizes  the 
oil,  the  turpentine  is  a  solvent,  and  the  lead  gives 
"body.”  Zinc  paints  have  zinc  for  a  base  instead 
of  whitelead,  and  do  not  so  readily  combine  with 
oil.  They  retain  color  well,  and  when  dry  take 
polish. 

Division  of  Colors. — Colors  may  be  divided  into 
common,  such  as  grays,  buffs  and  stone  colors; 
fine,  such  as  bright  yellows,  warm  tints,  cloud  col¬ 
ors  and  common  greens;  delicate,  such  as  blue 
verditer,  pea  greens,  pinks,  etc. 

Pigments. — Pigments  for  common  colors  are  as 
follows :  For  stone  color,  burnt  or  raw  umber  and 
yellow  ochre;  for  buff,  yellow  ochre  and  Venetian 
red;  for  grays,  lampblack,  Indian  red,  Egyptian 
blue  or  French  ultramarine  and  vermilion;  for 
brown,  burnt  sienna,  indigo  lake,  Prussian  blue  or 
indigo. 

Fine  Colors.  —  For  fine  colors  the  pigments 
which  may  be  used  are:  For  yellows,  yellow 
chrome;  for  green,  Prussian  blue,  chrome  yellow, 
indigo,  burnt  sienna,  but  no  arsenical  greens;  for 
salmon,  Venetian  red,  vermilion;  for  fawn,  stone 
ochre  anff  vermilion;  for  delicate  tints,  sky  blue, 
Prussian  blue;  for  pea  green,  Brunswick  green, 
French  and  Prussian  blue  and  chrome  yellow. 

Special  Paints. — Special  paints  are  without 
number.  A  few  may  be  mentioned:  Inodorous, 
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mixed  without  turpentine;  non-poisonous,  white- 
lead  ground  under  pressure  to  increase  density; 
Charlton  white,  white  sulphide  of  zinc  paint; 
alburine,  a  white  enamel;  oxide  of  iron  paints, 
silicate  oxide  paint,  titanic  paint,  enamel  paint, 
silicate  enamel  paint,  compo  paint,  liquid  enamels, 
granite  paints,  bituminous  paint,  tar  paint,  asbes¬ 
tos  paint,  granulated  cork  paints  and  luminous 
paints. 

Varnishes. — Varnish  is  a  solution  of  resin  in  oil, 
turpentine  or  alcohol,  in  the  production  of  which 
the  oil  dries  and  the  other  two  solvents  evaporate. 

Kalsomining. — Kalsomining  is  a  mixture  of 
size  and  whiting  or  other  pigment,  and  is  some¬ 
times  termed  fresco  painting.  True  fresco  paint¬ 
ing  consists  in  intimately  intermingling  coloring 
substances  with  the  plaster  while  yet  wet. 

Tint  Making. — To  make  tints  add  old  rose,  pink 
or  lake  to  the  white;  to  make  gray,  add  celestial 
blue  or  rose  pink  to  the  white;  for  orange,  add 
Dutch  pink  and  lake  to  the  white;  for  gray,  add 
ultramarine  and  black  to  the  white;  for  straw, 
add  Dutch  pink  or  yellow  to  the  white. 

Essential  Qualities. — There  is  nothing  better 
than  linseed  oil  and  pure  whitelead  for  painting, 
with  the  introduction  of  lime;  soap  and  water  do 
not  help.  The  essential  qualities  of  good  paints 
are  that  they  should  have  a  good  body,  will  flow 
easily,  will  adhere  to  the  surface  without  rising, 
and  leave  coats  of  equal  thickness  where  the  sur¬ 
faces  are  inclined  or  even  vertical.  They  must 
dry  out  and  harden,  and  after  hardening  must  be 
capable  of  adhering  to  the  surface  firmly.  They 
must  be  durable,  also. 

Manufactured  Colors.  —  Generally  speaking, 
manufactured  chemical  colors  do  not  answer  well 
for  outside  work.  Chrome  yellows,  chrome  greens, 
Prussian  blue  and  vermilions  are  fugitive,  either 
singly  or  in  combination.  The  ochres,  stone  yel¬ 
low,  Indian  and  Venetian  reds,  burnt  aiyl  raw 
umbers  and  burnt  and  raw  siennas  are  good  and 
reliable  colors. 

Stain  and  Paint. — The  difference  between  a 
stain  and  a  paint  proper  lies  in  the  presence  or 
absence  of  a  base.  Paint  is  composed  of  a  base 
with  a  vehicle,  usually  linseed  oil  or  spirits  of  tur¬ 
pentine,  and  coloring  pigment.  In  some  cases 
coloring  pigment  answers  as  a  base.  A  stain,  hav¬ 
ing  no  base,  lacks  body. 

What  Painters  Must  Know. — Painters  know,  or 
are  presumed  to  know,  the  properties  of  various 
colors  and  how  to  mix  them  to  secure  a  desired 
result.  There  are  three  fundamental  points  to  be 
kept  in  mind — namely,  “complementary,”  “con¬ 


trast,”  “harmony.”  The  complementary  of  any 
primary  color  is  a  combination  of  the  other  two 
primaries.  For  instance,  the  complementary  of 
red,  equals  yellow,  plus  blue  equals  green;  blue 
equals  red,  plus  yellow  equals  orange;  yellow 
equals  blue,  plus  red,  equals  purple. 

Color  Contrasts. — A  contrast  of  color  is  simple 
or  compound;  thus,  red  forms  a  simple  contrast 
to  blue  and  green;  a  compound  contrast  to  red  is 
blue  and  yellow,  which  is  green. 

Careful  Preparation. — Great  care  is  essential  in 
preparing  a  surface  for  paint.  Hough  places 
should  be  rubbed  down  with  a  block  covered  with 
sandpaper;  knots  and  indications  of  sap  should 
be  varnished  with  white  shellac  varnish  where  the 
work  is  to  be  finished  in  light  tints.  In  two-coat 
work  the  putty  for  covering  nail-heads  should  be 
made  of  whitelead  worked  up  with  common  whit¬ 
ing.  When  more  than  two  coats  are  to  be  applied, 
the  filling  should  be  done  between  the  first  and 
second  coats  with  ordinary  pure  linseed-oil  putty. 

Rules  to  Remember. — Never  apply  pure  white 
as  a  priming  coat.  Each  succeeding  coat  should 
be  lighter  than  the  preceding.  No  matter  what 
the  finish  is  to  be,  the  first  coat  should  be  darker 
than  the  one  which  it  precedes.  If  the  work  is 
to  be  finished  in  black,  prime  with  black;  if  green, 
let  that  be  the  color  of  all  the  preceding  coats;  if 
blue,  let  that  be  the  groundwork  color. 

Priming  Applications. — Not  half  enough  dark 
colors  are  used  in  priming  applications.  In  imi¬ 
tating  black  walnut  or  other  dark  wood,  use  Vene¬ 
tian  red  finely  ground  in  boiled  oil,  deeply  stained 
with  black.  Dark  colors  make  better  foundations 
than  whitelead  or  zinc.  They  dry  harder  and  rub 
better  and  cost  less.  Finely  ground  French  ochre 
is  good  for  interior  oak.  For  walls  the  first  coat 
should  be  as  dark  as  the  shade,  the  object  being 
to  stain  the  plaster  as  much  as  possible.  Glue 
should  never  be  used  in  wall  painting  until  after 
the  second  coat.  Plaster  mixed  with  weak  glue 
size  prevents  its  setting  too  rapidly. 

Various  Paints. — An  economical  paint  is  made 
of  2  quarts  skim  milk,  8  ounces  fresh-slacked  lime, 
6  ounces  linseed  oil,  2  ounces  white  Burgundy 
pitch  and  3  pounds  Spanish  white.  The  lime  to 
be  slacked  in  water,  exposed  to  the  air,  and  mixed 
in  one-fourth  the  milk.  Dissolve  the  pitch  in  oil, 
and  add  a  little  at  a  time;  then  add  the  rest  of 
the  milk  and  the  Spanish  white. 

Luminous  Paints. — There  are  some  twenty  dif¬ 
ferent  methods  for  making  luminous  paints,  of 
which  varnish  is  the  basis,  with  linseed  oil,  barium 
sulphate,  calcium  sulphide,  calcium  carbonate  and 
other  materials  used  in  varying  proportions. 
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These  paints  are  used  on  glass,  on  harness,  porce¬ 
lain,  etc. 

In  mixing  paints  for  out-door  work,  boiled  oil 
is  generally  used,  unless  for  the  decorative  part  of 
the  house.  Tor  in-door  work  use  linseed  oil,  tur¬ 
pentine  and  a  little  drier,  remembering  that  the 
less  oil,  the  less  gloss.  The  best  driers  are  ground 
litharge  and  sugar  of  lead,  the  former  for  dark  and 
middle  tints,  and  the  latter  for  light  ones. 

How  Colors  are  Produced. — In  mixing  different 
colored  paints  to  produce  any  desired  tint,  have 
the  principal  ingredient  thick,  and  add  to  it  the 
other  thinner  paints.  The  combination  of  colors 
to  produce  a  desired  tint  are  given  below,  noting 
that  the  first-named  color  is  the  principal  ingredi¬ 
ent  and  the  others  follow  in  the  order  of  their 
importance.  Of  course,  there  are  other  formuhe 
for  obtaining  the  desired  tint,  but  this  is  both 
practical  and  popular,  and  will  give  satisfactory 
results: 

Buff  is  produced  by  white,  yellow  ochre,  red. 

Copper  is  produced  by  red,  yellow,  black. 

Chestnut  is  produced  by  red,  black,  yellow. 

Drab  is  produced  by  white,  yellow  ochre,  red, 
black. 

Flesh  is  produced  by  white,  yellow  ochre,  ver¬ 
milion. 

Freestone  is  produced  by  red,  black,  yellow 
ochre,  white. 

Gray  is  produced  by  white,  lead,  black. 

Gold  is  produced  by  white,  stone,  ochre,  red. 

Green  bronze  is  produced  by  chrome  green, 
black,  yellow. 

Lemon  is  produced  by  white,  chrome  yellow. 

Olive  is  produced  by  yellow,  blue,  black,  white. 

Orange  is  produced  by  yellow,  red. 

Peach  is  produced  by  white,  vermilion. 

Pearl  is  produced  by  white,  black,  blue. 

Pink  is  produced  by  white,  vermilion,  lake. 

Sandstone  is  produced  by  white,  yellow  ochre, 
black,  red. 

Snuff  is  produced  by  yellow,  Van  Dyke  brown. 

Violet  is  produced  by  red,  blue,  white. 

A  durable  paint  for  out-door  work  is  made  of 
powdered  charcoal  ground  in  linseed  oil,  with  suf¬ 
ficient  litharge  as  a  drier.  Thin  for  use  with 
boiled  linseed  oil. 

The  doubling  of  the  output  of  paint  factories 
in  twenty  years  is  indicative  of  a  fair  measure  of 
industrial  expansion.  The  industry  has  been 
greatly  centralized  through  the  employment  of 
equipment  capable  of  producing  very  large  quan¬ 
tities  at  the  same  time,  under  the  same  roof.  The 
preparation  of  ready-mixed  paints  has  also  greatly 
broadened  the  demand. 
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1880 

1890 

1900 

Nnmber of  establishments.. 
Capital  in  yea  ted . 

244 

513,565,292 

4,4s3 

$2,132,255 

$23,390,767 

382 

$34,009,203 

7,044 

$3,568,757 

$40,438,171 

419 

$42,oul,782 

8,151 

$3,929,787 

$50,871,995 

Wage-workers . . 

Wages  paid .  : . 

Value  of  products 

Paper  Bags,  Boxes  and  Tubes. 

Uses. — The  manufacture  of  paper  bags  became 
a  very  important  industry  soon  after  the  develop¬ 
ment  of  the  West  as  a  wheat-growing  section, 
thirty  or  more  years  ago.  A  demand  then  arose 
for  flour  in  smaller  quantities  than  barrels,  and  to 
meet  this  demand  paper  bags  were  made,  of  mate¬ 
rial  sufficiently  heavy  to  hold  the  flour  without 
waste  or  liability  to  break  in  transit.  Since  that 
time  the  use  of  paper  bags  has  been  extended  into 
a  great  variety  of  uses,  and  the  bag-making  indus¬ 
try  has  correspondingly  grown. 

Making  Inventions. — The  stimulus  which  was 
given  to  the  industry  has  led  to  the  invention  of 
numerous  new  devices  and  mechanical  appliances, 
by  which  bags  can  be  made  faster  and  with  im¬ 
proved  bottoms.  These  inventions  are  all  highly  in¬ 
genuous  and  have  brought  gTeat  fortunes  to  their 
owners.  This  machinery  turns  out  bags  at  an  in¬ 
conceivable  speed,  with  scarcely  any  attendance, 
perfect  in  every  detail,  which,  when  made,  are 
counted,  packed,  tied  and  made  ready  for  ship¬ 
ment  by  automatic  machinery.  The  paper-bag  in¬ 
dustry  is  one  of  the  most  interesting  of  the  minor 
industries  in  point  of  equipment.  The  ex¬ 
traordinary  demand  has  stimulated  the  erection  of 
immense  factories,  which  are  equipped  with  the 
very  best  machinery  that  ingenuity  can  devise. 
Upward  of  500  patents  have  been  issued  for 
square,  satchel-bottom  paper  bags,  from  which  the 
modern  high-speed  paper-bag  machine  has  been 
developed.  Upward  of  500  patents  have  also  been 
taken  out  for  machines  for  making  cell  cases  used 
as  egg  crates  and  many  similar  purposes.  The 
strength  of  paper  bags  has  been  increased  by  vari¬ 
ous  secret  compositions  which  give  to  them  a 
toughness  and  durability  which  make  them  safe 
and  economic  wrapping  for  a  long  list  of  domestic 
and  commercial  commodities. 

Paper  Tubes. — Quite  a  number  of  machines  of 
especial  design  are  now  in  use  for  making  paper 
tubes,  suitable  for  a  great  variety  of  purposes. 
Machines  are  also  specially  built  to  make  fireworks 
tubes  and  tubes  for  general  commercial  use.  In 
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all  these  patents  the  tubes  have  a  convolute  wind, 
hence  are  made  in  short  lengths  only.  There  are 
machines  for  forming  a  continuous  tubing  by  a 
spiral  wind.  Hundreds  of  valuable  methods  lie 
dormant  in  the  Patent  Office  simply  because  some 
slightly  more  advantageous  feature  in  construction 
supersedes  them.  The  remarkable  development 
of  this  industry  has  been  assisted  by  the  produc¬ 
tion  of  wood  pulp  at  very  low  cost  suitable  for  bags. 

Paper  Boxes. — The  paper-box  industry  is  a 
branch  of  the  paper-bag  industry,  but  is  con¬ 
ducted  separately.  The  value  of  these  boxes  has 
been  enhanced  by  devices  for  strongly  binding  the 
corners,  by  which  their  life  is  prolonged  and  their 
contents  protected.  Commercial  enterprise  has 
extended  the  use  of  paper  boxes  twentyfold  during 
the  past  twenty  years.  These  boxes  are  used  in 
scores  of  trades  for  the  carrying  of  goods,  such  as 
drugs,  confections,  groceries,  fruits,  under  and 
overwear,  and  an  almost  endless  number  of  house¬ 
hold  and  domestic  articles. 


Comparative  Summary  of  the  Paper  Bag  Industry. 


18S0 

1890 

1900 

Number  of  establishments . . 
Capital  invested . 

80 

$1,804,700 

1,569 

$439,620 

$4,112,506 

56 

$2,321,797 

1,200 

$399,714 

$5,023,793 

63 

$6,900,291 

2,029 

$683,783 

$7,359,975 

Wage-earners  . . 

Wages  paid . . 

Value  of  products . 

Eancy  Boxes.  —  One  interesting  and  rapidly 
growing  branch  of  the  paper  industry  is  that  of 
what  is  termed  fancy  paper-box  making.  The 
boxing  of  vast  quantities  of  merchandise,  particu¬ 
larly  those  lines  used  for  domestic  and  personal 
needs  in  small  quantities,  of  which  confections, 
soaps  and  many  pharmaceutical  preparations  are 
examples,  has  developed  into  an  enormous  indus¬ 
try,  and  has  increased  the  consumption  for  all 
such  needs  almost  fourfold  within  twenty  years. 


Comparative  Summary  of  the  Fancy  Box  Industry. 


1  1880 

1 

1890 

1900 

Number  of  establishments . . . 
Capital  invested . 

369 

$2,496,496 

9,678 

$2,373,918 

$7,665,553 

588 

$9,277,973 

18,919 

$5,827,099 

$18,805,330 

729 

$14,979,305 

27,653 

$8,151,625 

$27,316,317 

Wage-earners . 

Wages  paid . 

Value  of  products.  . . 

The  basis  of  the  present  enormous  demand  for 
paper  boxes,  bags  and  tubes  is  due  to  the  custom 
and  necessity  imposed  on  trades  people  to  present 
their  commodities  in  small  packages  to  suit  the 
convenience  of  retail  purchasers  as  well  as  to 


preserve  the  goods  and  have  them  available  for 
quick  delivery  in  compact  and  secure  condition. 


Paper  Hanging  Industry. 

Papering  as  a  Substitute  for  Tapestry. — Paper¬ 
hanging  was  first  suggested  as  a  substitute  for 
tapestry  hangings  which  it  superseded.  Tapestry 
was  quite  general  for  many  centuries  among  the 
wealthier  classes  who  could  afford  this  expensive 
luxury.  The  inventive  genius  of  mechanics  was 
soon  directed  to  the  production  of  a  paper  for 
walls  and  ceilings,  and  their  ingenuity  was  re¬ 
warded  by  rapidly  extending  requirements. 

Introduction  of  Machinery. — With  the  intro¬ 
duction  of  machinery  for  paper  making,  an  in¬ 
dustry  sprang  into  existence  which  has,  within  the 
past  thirty  years,  become  a  most  important  one. 
Paper  hangings  are  now  manufactured  which  for 
exquisite  design,  artistic  attractiveness  and  gen¬ 
eral  merit,  invite  us  to  willingly  forget  the  artis¬ 
tic  tapestries  of  the  mediaeval  ages. 

Dados. — The  high  dados  give  a  look  of  comfort 
to  a  home  that  is  absent  from  the  modern  high- 
pitched  room  papered  with  one  uniform  pattern. 
The  true  theory  of  effect  in  papering  is  to  use 
one  or  two  bright  colors  in  a  room  and  to  surround 
them  by  soft  and  subdued  tints  that  bring  up 
and  do  not  destroy  their  brilliancy.  A  number 
of  bright  colors  placed  together  destroy  each  other 
and  leave  but  little  impression  upon  the  mind. 

Growth  of  the  Industry. — The  industry  has  be¬ 
come  quite  an  important  one  because  of  the  uni¬ 
versal  custom  among  people  in  all  stations  of  life 
to  require  papered  walls  and  ceilings;  the  cost  of 
papering  has  been  reduced  within  the  reach  of  all 
classes  by  reason  of  mechanical  adaptations  and 
the  low  price  of  raw  material. 

Designing. — The  work  of  designing  patterns  is 
engaging  the  attention  and  study  of  an  increasing 
number  of  workers  who  have  developed  high 
artistic  conceptions  of  beauty  and  appropriate¬ 
ness.  To  them  is  due  much  credit  for  the  effects 
produced  on  the  interiors  of  dwellings  and  public 
buildings.  Many  designs  represent  a  study  of 
the  past,  and  reproductions  on  paper  of  the  archi¬ 
tectural  effects  in  past  ages  are  highly  creditable 
to  modern  skill. 


Comparative  Summary  of  the  Paperhanging  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

25 

$3,560,500 

2,487 

$874,921 

$6,267,303 

27 

$5,709,909 

2,5*4 

$1,172,154 

$743,726 

51 

$8,889,794 

4  172 

Wage-earners . 

Wages  paid . 

$2,074,138 
fil  n  fWv? 

Value  of  products . 
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t'aper  Makers  and  Paper  Making. 

Influence  of  Printing.— Paper  making  is  coeval 
with  earliest  civilization.  The  schoolboy  is  famil¬ 
iar  with  the  accounts  of  transforming  the  dried 
papyrus  leaves  into  a  condition  to  receive  crude 
impressions  to  perpetuate  primitive  literature. 
The  epochal  event  in  paper  making,  printing, 
book  making,  binding  and  in  modern  civilization 
itself,  was  the  discovery  of  the  art  of  printing  by 
Gutenberg.  This  discovery  stimulated  paper  mak¬ 
ing  suddenly,  and  methods  were  soon  after  found 
to  supply  the  requirements  of  the  early  printers 
with  paper,  of  which  rags  were  the  chief  constitu¬ 
ent.  Ignorance  of  chemical  solvents  and  of  chem¬ 
ical  reactions  impeded  the  progress  of  paper  mak¬ 
ing  along  what  we  now  regard  as  scientific  lines. 

Modern  Paper  Making. — Paper  making  as  de¬ 
veloped  to-day  found  its  greatest  impulse  in  the 
developments  effected  by  chemists  of  a  practical 
turn  of  mind,  whose  first  pronounced  victory  was 
in  the  invention  or  discovery  of  a  process  of  prep¬ 
aration  by  what  is  now  known  as  the  “digester,” 
a  most  appropriate  term,  considering  its  functions 
and  production. 

The  Fundamental  Process.  —  The  process  of 
paper  making  finds  a  crude  parallel  in  the  human 
stomach,  in  which  the  spleen,  heart  and  pancreas 
and  liver  take  part.  In  fact,  it  might  not  be  in¬ 
appropriate  to  regard  a*  paper  mill  as  a  huge  stom¬ 
ach,  but  there  the  parallel  ends.  The  various 
subsequent  processes  are  similar  in  their  nature 
to  processes  in  many  manufacturing  establish¬ 
ments  where  properly  prepared  material  is  dealt 
out  through  suitable  orifices  into  adapted  mechan¬ 
ical  appliances  under  pressure  into  desired  thick¬ 
ness.  Essentially,  all  paper  is  made  in  the  same 
general  way.  Theoretically  simple,  the  processes 
become  quite  complex,  all  having  the  same  end  in 
view,  viz.,  the  production  of  paper  possessing  vary¬ 
ing  qualities,  according  to  the  uses  intended. 

Epochal  Events  in  Paper  Making. — The  epochal 
features  of  paper  making  may  be  divided  appro¬ 
priately  into  three  —  first,  the  utilization  of  the 
digester,  involving  chemicals  for  the  reduction  of 
material  used  in  its  component  elements,  prepara¬ 
tory  re-formations  into  material  for  paper;  sec¬ 
ond,  the  introduction,  of  mechanical  appliances  in 
each  separate  branch,  including  water-power  and 
steam-power;  and  third,  the  discovery  of  the  util¬ 
ization  of  timber,  ground  into  fineness  and  trans¬ 
formed  into  pulp.  From  this  was  developed  new 
and  separate  industries  for  the  production  of  sul¬ 
phite  fibre  and  various  other  products  constituting 
the  last  stage  of  the  raw  material  for  the  manu¬ 


facture  of  paper.  Numerous  minor  steps  neces¬ 
sary  in  these  various  processes  have  been  devel¬ 
oped  by  practice.  There  is  a  similarity  in  all, 
though  inventive  ingenuity  has  brought  out  many 
interesting  devices  for  quick  and  economic  produc¬ 
tion. 

Early  History. — The  first  paper  mill  in  the 
United  States  was  established  near  Germantown, 
Philadelphia,  in  the  year  1693,  where  printing, 
writing  and  wrapping  papers  were  manufactured. 
About  1728  a  mill  was  erected  on  Chester  Creek, 
Delaware  County.  This  mill  supplied  the  press 
of  Benjamin  Franklin  and  made  the  banknote 
paper  used  for  Continental  currency.  The  early 
paper-making  industry  owed  an  immense  debt  of 
gratitude  to  Benjamin  Franklin  and  the  early 
printers  and  bookmakers  who  made  Philadelphia 
their  headquarters.  Their  ingenuity,  skill,  energy 
and  enterprise  in  bookmaking  were  remarkable, 
considering  their  restricted  opportunities  and  tho 
undeveloped  conditions  of  the  printing  art  at  that 
day.  Bookmakers  to-day  can  learn  from  their 
work.  Benjamin  Franklin  stated  in  1787  that  he 
had  been  interested  in  the  establishment  of  eigh¬ 
teen  paper  mills,  and  that  there  were  then  as 
many  as  forty-eight  paper  mills  in  operation  in 
Pennsylvania.  In  1816  the  first  steam  paper  mill 
in  the  United  States  began  operations  in  Pitts¬ 
burg  with  an  engine  of  sixteen  horse-power  and 
forty  employes.  As  far  back  as  1728  a  paper 
mill  was  built  at  Milton,  Mass.,  seven  miles  from 
Boston.  By  1776  three  more  had  been  established. 
The  English  automatic  Fourdrinier  machine,  a 
revolutionizing  machine  in  its  time,  came  into 
existence  in  1804  and  was  introduced  into  the 
United  States  in  1825  at  Springfield,  Mass.  In 
1850  automatic  machinery  was  in  use  in  all  ex¬ 
cepting  two  mills  in  that  State. 

Wood-Pulp  Paper. — The  first  paper  made  in  the 
United  States  of  wood  pulp  was  manufactured  by 
Elzur  Smith,  of  Lee,  Mass.,  about  1855.  Zenas 
Marshall  Crane,  in  1849,  introduced  silk  threads 
into  the  fibre  of  banknote  paper,  to  prevent  coun¬ 
terfeiting.  Four-fifths  of  all  the  loft-dried  paper 
made  between  1860  and  1897  was  made  in  and 
near  Springfield,  Mass. 

The  Cylinder  Machine. — It  was  John  Ames  who 
introduced  a  cylinder  machine  in  1822  that  proved 
to  be  of  great  value  to  the  industry,  though  the 
Fourdrinier  subsequently  superseded  it.  John 
Ames  was  a  paper-machinery  genius,  and  produced 
many  valuable  inventions.  He  originated  the 
running  of  a  continuous  sheet  through  the  size, 
instead  of  dropping  each  sheet.  These  inventions 
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were  first  put  into  use  at  Chicopee  Falls,  Mass., 
under  Ames.  It  was  here,  about  1849,  that  the 
first  white  paper  to  any  extent  was  made. 

Power. — The  necessity  of  using  water-power  led 
to  the  gradual  scattering  of  paper  mills,  and  the 
Connecticut  River  offered  this  inducement.  The 
first  canal  in  the  United  States  was  built  near 
Holyoke,  Mass.,  in  1790.  In  1830  a  paper  mill 
was  erected  there;  then  another  in  1853,  and  since 
then  mill  after  mill  has  been  added,  making  Hol¬ 
yoke  a  great  paper-making  center. 

Pulp  Making. — The  most  important  epoch  was 
that  of  utilizing  wood  for  paper  making.  At  pres¬ 
ent  no  first-class  paper  plant  feels  safe  without 
its  forest.  Majestic  timber  standing  in  a  virgin 
forest  this  week  may  be  transformed  with  suitable 
mixture  into  the  perfumed  billet-doux  on  the 
writing-desk  of  the  lady  of  fashion  next  week,  at 
least  as  to  possibilities.  This  discovery  wrought 
a  revolution  in  paper  making,  reducing  cost  amaz¬ 
ingly,  and  thereby  vastly  broadening  the  market. 

Raw  Material. — A  promising  feature  of  the 
paper  industry  to-day  is  the  extension  of  the 
sources  from  which  paper-making  material  may  be 
economically  derived.  A  score  or  more  of  new 
sources  are  now  under  process  of  exploitation  from 
cotton  hulls  and  rice  refuse,  to  plant  products  of 
torrid  and  semi-torrid  regions.  Experiments  are 
also  being  made  under  the  investigations  of  chem¬ 
ists  to  utilize  other  than  spruce  timber,  heretofore 
so  largely  depended  upon  because  of  its  peculiar 
fitness  and  adaptability  to  chemical  reagents. 

Pulp  Material. — Even  yellow  pine,  because  of 
its  abundance,  is  being  at  present  seriously  exper¬ 
imented  with,  with  reasonable  prospects  for  add¬ 
ing  that  important  timber  to  the  list  of  available 
supplies.  The  forests  of  Canada,  Maine  and 
Northern  New  York  afford  the  most  available  sup¬ 
plies  at  present,  and  within  a  few  years  paper  mills 
of  large  capacity  have  been  erected  contiguous  to 
these  sources,  so  securing  cheap  water  transporta¬ 
tion  for  logs  or  cordwood. 

Reformatory  Effort.  —  Paper  makers  for  the 
most  part  are  engaged  continuously,  weekday  and 
Sunday,  because  of  the  necessity  of  keeping  the 
machinery  constantly  employed  and  to  secure  the 
economic  advantage  of  the  largest  possible  output 
in  a  given  time.  Within  a  recent  period,  agita¬ 
tions  have  been  started  with  a  view  of  reducing 
the  time  of  daily  employment  from  twelve  to  eight 
hours,  by  the  employment  of  three  “shifts”  per 
twenty-four  hours  instead  of  two,  a  movement 
which,  while  having  favorable  humanitarian  con¬ 
siderations,  is  unfavorably  regarded  by  those 


whose  interests  are  concerned  in  the  observance 
of  established  methods. 

“News”  Paper. — The  purposes  to  wThich  paper 
is  now  put,  as  compared  with  twenty  or  forty  years 
ago,  are  very  greatly  enlarged.  The  most  impor¬ 
tant  branch,  perhaps,  is  that  of  “news”  paper, 
which,  since  the  perfection  of  the  Hoe  press,  Bul¬ 
lock,  and  the  Cottrell  &  Babcock  press  and  other 
presses,  is  more  generally  manufactured  into  cyl¬ 
inders  for  easy  handling  and  to  avoid  the  delays 
incident  to  former  methods  of  preparation.  The 
remarkable  achievement  in  the  production  of 
“news”  paper  is  seen  in  its  cost,  which  at  times  of 
over-supply  has  sold  at  2  cents  per  pound,  and  in 
exceptional  cases  even  lower.  Pulp  is  largely  used 
in  its  composition,  but  the  liberal  use  of  this  ma¬ 
terial  deprives  the  paper  of  power  to  indelibly 
retain  impressions  of  type  as  long  as  paper  made 
chiefly  of  rags  and  other  more  durable  material. 

Wrapping  and  Straw  Board. — The  wrapping 
paper  branch  and  the  straw-board  branch  are  im¬ 
portant  in  view  of  the  volume  of  stock  produced 
as  well  as  for  the  very  great  variety  turned  out, 
from  the  heaviest  paper  for  hardware  wrapping 
down  to  the  finest,  approaching  tissue  grades  in 
texture. 

Book,  Bond  and  Parchment. — The  book,  bond 
and  parchment  paper  mills  and  the  writing  paper 
mills  are  the  finest  specimens  of  paper  manufac¬ 
turing  equipment  in  the  world.  The  methods  for 
the  production  of  excellence  of  quality  and  fine¬ 
ness  of  finish  and  for  durability  in  retaining  im¬ 
pressions,  embody  a  multitude  of  minor  inventions 
and  improvements  which  have  taxed  the  ingenuity 
and  skill  of  some  of  the  most  expert  designers  and 
inventors  on  the  American  Continent.  The  nu¬ 
merous  minor  branches  of  the  paper  industry  have 
been  developed  rapidly  during  the  past  decade  by 
the  substitution  of  better  mechanical  appliances. 

The  Fourdrinier  Machine. — The  Fourdrinier 
machine  revolutionized  paper  making,  prior  to 
which  paper  making  was  conducted  by  hand. 
This  machine  was  brought  out  by  Louis  Robert, 
of  Essonnes,  France,  about  the  year  1798.  The 
first  step  was  to  make  a  fluid  stock,  or  pulp.  This 
machine  takes  this  pulp,  screens  it  over  an  apron 
to  a  moving  endless  wire  cloth  made  of  closely 
woven,  fine  brass  wire,  and  supported  by  small 
metal  rolls  set  close,  but  not  touching.  This  wire 
cloth  keeps  a  uniform  thickness  of  the  pulp  de¬ 
posited.  Transverse  strength  is  given  to  this  pulp 
by  side  “shakes,”  which  cause  the  fibres  to  inter¬ 
lace,  and  thus  give  greater  strength  of  texture. 
As  the  pulp  is  carried  along  the  wire  cloth,  the 
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water  drains  off;  this  moist  web  is  then  carried 
between  conch  rolls,  which  are  covered  with 
woolen  felt,  which  pass  it  between  press  rolls  and 
thence  to  driers.  These  driers  are  several  large 
metal  cylinders  heated  by  steam.  In  these  the 
drying  process  is  completed,  after  which  the  paper 
is  pressed  between  heavy  metal  rollers,  and  is  then 
called  calendered  paper.  It  is  then  cut  into  de¬ 
sired  sizes. 

Wood  Pulp.— -The  raw  material  of  pulp  is 
spruce  and  poplar.  Balsam  is  now  being  tried, 
and  experiments  are  being  made  with  yellow  pine. 

Sulphite  Fibre. — Sulphite  fibre  is  made  as  fol¬ 
lows:  The  wood,  after  being  barked,  is  cut  into 
small  chips  and  is  reduced  in  digesters  with  the 
aid  of  sulphuric  acid.  It  has  a  longer  fibre  than 
mechanically  prepared  pulp.  News  and  common 
wrapping  paper  are  usually  made  of  ground  wood 
with  10  to  25  per  cent,  of  sulphite  to  hold  it.  For 
a  long  time  the  sulphuric  acid  ate  the  linings,  but 
this  is  now  prevented  by  patented  processes. 

Soda  Fibre. — Soda  fibre  is  mostly  made  from 
poplar.  It  is  softer  and  mellower,  and  is  used  for 
books  and  writing  paper,  but  owing  to  the  cheaper 
sulphite  process,  its  use  does  not  grow  as  fast  as 
the  latter. 

Ground  Wood  Pulp. — The  grinding  of  wood  is 
done  mostly  by  water-wheels,  though  steam  is 
being  more  generally  used,  because  of  the  con¬ 
stant  and  easily  governed  speed.  The  exhaust  is 
economically  used  in  the  cylinders  in  which  are 
dried  the  paper  and  waste.  Water-power  is  used 
in  the  beating  of  the  stock.  There  is  a  gradual 
adoption  of  electric  power  in  paper  mills,  and  its 
use  is  growing.  The  Millinocket  plant  of  the 
Great  Northern  Paper  Company  in  Maine,  and 
some  other  plants,  are  so  operated. 

Products  of  Paper  Mills. — Among  the  products 
of  paper  mills  are  ground  wood  pulp,  soda  and 
sulphite  fibre,  news,  book,  fine  writing,  wrapping, 
manila,  straw-boards  and  tissue. 

There  are  663  Fourdrinier  machines  in  use,  of 
an  average  paper-making  width  of  86  inches. 
Some  machines  are  as  high  as  144  inches  capacity. 
There  are  in  the  paper  mills  of  the  United  States 
3,739  beating  machines,  900  washing  engines,  426 
digesters,  1,168  grinders,  with  a  capacity  of  2,- 
782,219  tons  of  paper  and  1,536,431  tons  of  pulp. 
There  are  2,106  steam  engines,  3,209  water¬ 
wheels  and  91  electric  motors. 

»  Later  Processes. — An  important  feature  devel¬ 
oped  in  1830,  when  Wooster  and  Holmes,  of  Mead- 
ville,  Pa.,  took  out  patents  for  making  paper  from 
hemlock  and  whitewood.  A  second  great  stimulus 


was  given  in  1854,  when  a  process  of  making  white 
paper  from  straw  was  discovered.  Three  years 
later,  J.  A.  Roth,  of  Philadelphia,  patented  a 
process  of  treating  wood  fibres  with  combination 
of  sulphuric  acid  and  chlorine  bleaching  agents, 
vrhich  process  laid  the  foundation  of  a  mighty  in¬ 
dustry. 

Basis  of  the  Pulp  Industry. — But  a  still  more 
significant  and  important  invention  was  a  boiler 
for  making  pulp  from  wood,  which  was  brought 
out  near  Philadelphia  in  1863,  and  which  might 
be  regarded  as  the  basis  of  the  mighty  pulp  in¬ 
dustry  of  to-day,  which  has  broadened  the  founda¬ 
tion  of  the  paper-making  industry  more  than  any 
other  single  cause.  The  process  for  coating  writ¬ 
ing  paper  with  a  glossy  surface  was  invented  by 
Richard  Magee,  of  Philadelphia,  in  1864. 

Bagasse  Paper. — One  of  the  latest  innovations 
in  paper  making  is  in  the  use  of  bagasse,  a  by¬ 
product  of  the  sugar  plantation,  especially  in  Lou¬ 
isiana.  This  product  is  compressed  into  a  pulpy 
condition  and  then  subjected  to  the  customary 
processes  of  paper  making.  The  “paper”  is  very 
tough,  and  can  be  compressed  into  a  very  solid 
and  practically  impenetrable  substance.  Arrange¬ 
ments  have  been  made  to  manufacture  barrels  out 
of  it,  which  Will  be  cylindrical  and  of  any  desired 
size  and  length.  Tests  made  show  that  sample 
barrels  made  will  sustain  a  pressure  of  1,000 
pounds  from  the  inside.  The  Du  Pont  Powder 
Company,  of  Wilmington,  Del.,  now  uses  these 
barrels  for  shipping  powder.  The  promoters  of 
this  enterprise  see  a  vast  variety  of  uses  to  which 
this  product  can  be  competitively  put,  it  being 
possible  to  make  barrels  cheaper  than  out  of  lum¬ 
ber,  and  faster  and  more  durable. 

Production. — In  Pennsylvania  the  valuation  of 
paper  and  pulp  products  increased  56.5  per  cent, 
between  1890  and  1900,  but  owing  to  the  spread 
of  the  industry  westward  fell  behind  later.  In  1900 
New  York  led  all  States  in  the  aggregate  value  of 
paper  products,  having  taken  the  lead  of  Massa¬ 
chusetts.  It  led  in  news  and  wrapping  and  in 
wood  pulp,  and  the  increase  amounted  to  88.2  per 
cent.  Wisconsin,  because  of  its  vast  forests  and 
abundant  water-power,  developed  amazing  paper 
and  pulp  capacity,  the  increase  being  143.5  per 
cent,  in  the  decade;  Michigan  showed  an  increase 
of  44.5  per  cent,  during  that  time.  The  industry 
is  expanding  more  rapidly  in  Maine,  New  York 
and  Wisconsin  than  elsewhere.  The  supply  of 
pulp  from  Canada  constitutes  an  important  item. 
Large  timber  areas  in  more  or  less  remote  sections 
are  being  purchased  and  held  for  future  supplies. 
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Comparative  Summary  of  the  Paper  and  Pulp  Industry 
in  the  United  States. 


1880 

1890 

1900 

Number  of  establishments . . 
Capital  invested . 

742 

$48,139,652 

25,031 

88,970,133 

57,366,080 

649 

889,829,548 

31,060 

$13,204,828 

78,937,184 

763 

8167,507,713 

49,646 

820,746,426 

127,826,162 

Wage-earners . 

Wages  paid . 

Value  of  products . 

Patent  Medicine  Industry* 

Extent  of  Industry. — The  patent  medicine  in¬ 
dustry  is  represented,  according  to  the  latest 
government  figures,  by  2,026  establishments,  an 
increase  in  twenty  years  from  563.  The  extent 
of  the  industry  is  shown  by  the  fact  that  the 
value  of  products  increased  from  $14,682,494  in 
1880  to  $32,620,182  in  1890,  and  $59,511,335  in 
1900.  This  extraordinary  consumption  of  pro¬ 
prietary  medicines  is  due  to  a  deeply-seated  desire 
of  a  great  many  people  to  secure  the  benefit  of 
medicine  without  the  intervention  of  medical  ad¬ 
vice,  especially  in  the  innumerable  instances  of 
actual  or  imaginary  slight  indisposition.  The 
industry  has  prospered  and  demand  has  been 
stimulated  by  a  system  of  advertising  which  calls 
attention  to  almost  every  ill  to  which  flesh  is 
heir,  and  which  offers  a  ready  remedy,  abundantly 
and  specifically  adapted  to  the  correction  of  many 
ills. 

Capital  Invested. — The  capital  invested  has  in¬ 
creased  from  $10,620,880  in  1880  to  $18,596,823 
in  1890,  and  $37,209,793  in  1900.  The  wages 
paid  to  the  4,000  workmen  engaged  in  1880 
amounted  to  $1,651,596,  and  to  the  11,809  em¬ 
ployed  in  1900  the  sum  of  $4,407,988  was  paid. 
The  value  of  the  raw  material  used  in  the  manu¬ 
facture  of  medicines  in  1900  was  $18,185,513, 
and  the  value  of  the  product,  which  was  prac¬ 
tically  $60,000,000,  shows  the  enormous  profit 
realized  through  the  sales. 

Meritorious  Properties.  —  The  constantly  in¬ 
creasing  demand  for  these  medicines  would  seem 
to  demonstrate  their  efficiency  for  the  purposes 
used,  and  appear  to  warrant  the  statement  that 
many  of  the  ills  of  the  human  body  are  practi¬ 
cally  similar  and  that  the  same  remedies  are  ap¬ 
plicable  in  a  vast  number  of  cases.  The  industry 
is  growing  rapidly,  though  by  no  means  to  the 
disadvantage  of  the  medical  fraternity  which  is 
increasing  in  point  of  numbers  with  great  rapid¬ 
ity.  Much  patent  medicine  aims  at  tonicity  of 
the  system  and  seeks  to  act  as  a  corrective  to  un¬ 


hygienic  habits  and  as  a  stimulant  to  abnormal 
bodily  conditions  which  may  not  call  for  the  more 
careful  and  professional  attention  of  those  who 
are  learned  in  the  science  of  medicine. 


Paving  Material  Industry. 

Kinds  of  Materials. — The  growth  of  cities  and 
towns,  'during  the  past  fifty  years  especially,  has 
developed  an  enormous  demand  for  material  for 
street  paving.  Earlier  street  pavements  con¬ 
sisted  largely  of  what  are  known  as  cobble  stones,, 
which  are  the  debris  of  former  geologic  ages  and 
which,  under  continuous  tricuration  of  water  and 
sand,  assumed  more  or  less  spherical  forms,  and 
which  are  found  in  abundance  in  and  along 
streams.  They  were  largely  used  for  many  years, 
the  interstices  between  the  spherical  shapes 
being  filled  with  sand  or  other  material  and  com¬ 
pressed  into  compact  shape  by  means  of  rammers 
or  other  mechanical  appliances.  This  pavement 
was  at  best  a  makeshift  and  the  need  for  a 
smoother  surface  brought  into  existence  a  variety 
of  material  of  which  in  these  days  asphalt  is  the 
chief.  Asphaltum  is  found  in  vast  beds  in  many 
parts  of  the  world,  much  of  which  is  used  in  the 
United  States  coming  from  warm  climates,  par¬ 
ticularly  the  islands  of  the  West  Indies,  in  which 
Trinidad  stands  preeminent. 

Deposits  of  asphaltum  are  found  in  various 
parts  of  the  United  States  and  it  is  being  pro¬ 
duced  in  supplies  to  meet  some  municipal  re¬ 
quirements  and  which  are  growing  rapidly. 
Wood  has  also  been  used,  carved  into  convenient 
sized  blocks  and  subjected  to  immersion  in 
liquids  which  close  the  pores,  rendering  it  suit¬ 
able  for  vehicular  traffic.  This  form  of  pavement, 
however,  was  found  inefficient,  not  being  suffi¬ 
ciently  durable  under  the  heavy  wear  and  tear  of 
vehicles.  Asphaltum  is  now  generally  used  by 
engineers  and  contractors  and  is  recommended 
because  of  its  demonstrated  superiority. 

Statistics. — The  paving-material  industry  has 
grown  with  remarkable  rapidity;  in  fact,  there 
are  few  industries  which  can  show  such  remark¬ 
able  growth,  especially  during  the  past  few  years. 
This  is  evident  from  reference  to  government 
statistics  which  show  that  in  1880  only  46  estab¬ 
lishments  were  reported.  The  number  had  in¬ 
creased  in  1890  to  704  and  by  1900  to  1,729. 
The  number  of  workmen  increased  during  those 
dates  from  757  to  21,720,  and  from  that  figure  to 
34,090  in  1900.  The  wages  paid  increased  from. 
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$244,339  in  1880  to  $9,425,298  in  1890  and  $14,- 
570,408  in  1900.  The  value  of  products  increased 
during  that  time  from  $1,024,243  to  $30,644,072 
and  to  $46,447,719  in  1900.  The  industry  is 
growing  rapidly  because  of  the  enormous  de¬ 
mands  for  paving  material  in  all  sections  of  the 
United  States,  in  towns,  cities  and  in  rural  sec¬ 
tions.  The  demand  for  good  roads  is  largely  re¬ 
sponsible  for  the  prosperous  condition  of  this  in¬ 
dustry,  and  the  facility  with  which  this  pavement 
is  laid,  the  comfort  it  affords,  the  manner  in 
which  it  sheds  rain,  the  ease  with  which  it  is  kept 
clean  and  the  smoothness  which  affords  comfort 
in  riding,  all  unite  to  make  it  the  most  popular, 
comfortable  and  valuable  roadway  which  can  be 
furnished. 

Then  and  Now. — Thirty  years  ago  there  was  not 
a  yard  of  asphalt  pavement  in  the  United  States; 
to-day  there  are  about  38,000,000  square  yards 
of  sheet  asphalt  and  2,000,000  square  yards  of 
block  asphalt,  representing  an  investment  by 
over  200  different  municipalities  of  more  than 
$100,000,000.  The  asphalt  pavement,  as  laid  in 
the  United  States,  gets  its  name  from  the  mate¬ 
rial  which  forms  only  10  per  cent,  of  the  mass. 
An  asphalt  pavement  is  90  per  cent,  sand  and 
other  mineral  matter;  the  asphalt  merely  cements 
the  grains  of  sand  together.  These  pavements 
are  also  called  bituminous  pavements,  as  bitumen 
is  the  largest  constituent  of  the  asphalt,  running 
in  some  asphalts  as  high  as  95  per  cent.,  and  in 
other  asphalts  55  per  cent.  Asphalt  pavements 
are  of  two  kinds,  sheet  asphalt  and  block  asphalt. 
In  the  former  the  asphalt  is  laid  in  a  continuous 
sheet;  in  the  latter  blocks,  consisting  of  fine 
broken  stone  with  asphalt  as  a  cementing  mate¬ 
rial,  are  made  under  heavy  pressure,  carried  to 
the  site  of  the  work  and  laid  in  a  manner  similar 
to  granite  blocks  and  brick.  Both  forms  in  this 
country  started  about  the  same  time.  In  1870 
Prof.  E.  J.  DeSmedt,  a  Belgian  chemist,  laid 
what  was  probably  the  first  sheet  asphalt  pave¬ 
ment  in  this  country  in  front  of  the  City  Hall  in 
Newark,  N.  J.  Prior  to  this  date,  however,  pave¬ 
ments  had  been  laid  with  coal  tar  as  the  cement¬ 
ing  material;  but  this  pavement  did  not  prove 
satisfactory,  and  no  more  of  it  is  now  being  laid. 
In  Prof.  DeSmedUs  mixture  laid  in  Newark, 
Trinidad  asphalt  was  used  as  the  cementing  ma¬ 
terial  and  this  kind  of  asphalt  has  been  used  in 
about  85  per  cent,  of  all  sheet  asphalt  pavements  , 
laid  since  that  date,  and  in  all  of  the  block  pave-  jj, 
ments.  Although  Prof.  DeSmedt  laid  other  ex¬ 
perimental  mixtures  besides  the  one  in  Newark, 
it  was  not  until  1876  that  it  can  property  be  said 


that  the  sheet  asphalt  industry  was  started  in  this- 
country. 

Extent  and  Sources.  —  Up  to  the  present  date 
about  1,000,000  square  yards  of  foreign  rock 
asphalt  pavements  have  been  laid  in  the  United 
States,  and  about  500,000  square  yards  of  Ameri¬ 
can  rock  asphalt,  most  of  which  are  mined  in 
Kentucky  and  Indian  Territory.  The  asphalt 
industry,  therefore,  in  the  United  States,  is 
properly  that  of  the  artificial  mixture  as  origin¬ 
ally  devised  by  Prof.  DeSmedt.  Starting  with 
Washington,  in  1876,  the  business  soon  spread  to 
other  cities;  Buffalo  in  1878;  Baltimore  in  1880; 
Boston  in  1881;  Erie,  Youngstown  and  Omaha 
in  1882;  Philadelphia,  St.  Louis  and  Louisville 
in  1883;  Chicago  and  New  Orleans  in  1884;  until 
at  the  present  time  sheet  asphalt  pavements  are 
laid  in  upwards  of  150  cities  in  the  United  States 
and  Canada.  This  form  of  pavement  is  also  now 
being  laid  in  London,  Paris,  and  Liverpool  in 
competition  with  rock  asphalt;  also  in  Buenos 
Ayres,  the  City  of  Mexico,  Santiago  de  Cuba,  and 
other  foreign  cities. 

As  an  illustration  of  the  rapid  development  of 
the  industry,  it  may  be  noted  that  the  number  of 
square  yards  of  sheet  asphalt  pavements  laid  up 
to  1880  was  300,000  square  yards;  in  1885,  1,800,- 
000;  in  1890,  8,100,000;  in  1895,  21,500,000;  and 
in  1900,  38,000,000  square  yards.  After  twenty- 
four  years  of  practical  use  the  value  of  asphalt 
as  a  paving  material  has  been  demonstrated,  and 
the  laying  of  these  pavements  is  now  a  substan¬ 
tial  business,  employing  thousands  of  men  and 
using  millions  of  capital.  It  must  not  be  as¬ 
sumed  that  no  difficulties  arose  in  the  develop¬ 
ment  of  the  business.  Prejudice  had  to  be  re¬ 
moved  and  the  opposition  of  those  interested  in 
other  forms  of  pavement  had  to  be  overcome. 
To-day  contractors  are  willing  to  lay  an  asphalt 
pavement  on  Lower  Broadway,  New  York,  and 
guarantee  it  for  ten  or  fifteen  years,  whereas  ten 
years  ago  no  contractor  would  have  thought  of 
taking  such  a  risk.  Asphalt  pavements  have  now 
become  the  standard  for  large  cities,  and  some 
smaller  cities  and  villages  are  using  it  in  com¬ 
petition  with  cheaper  materials. 

Famous  Deposits. — The  deposit  which  has  fur¬ 
nished  over  85  per  cent,  of  the  asphalt  used  in 
the  United  States  is  the  famous  Pitch  Lake  of 
t  Trinidad,  B.  W.  I.,  just  off  the  coast  of  Venezuela, 

'  and  which  Charles  Kingsley,  an  eminent  and  con- 
'  servative  writer,  described  as  one  of  the  wonders  of 
the  world.  This  deposit  occupies  a  bowl-like  de¬ 
pression,  probably  the  center  of  an  extinct  mud 
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volcano,  some  of  which  are  found  in  other  parts 
of  the  Island.  It  covers  about  114  acres,  is  nearly 
circular  in  outline  and  a  little  less  than  half  a 
mile  in  diameter.  The  center  of  the  deposit  is 
about  three-quarters  of  a  mile  from  the  shores  of 
the  Gulf  of  Faria,  and  about  135  feet  above  the 
level  of  the  sea,  making  it  easy  of  access  and 
simplifying  the  question  of  shipment.  The  sur¬ 
face  is  hard  enough,  except  in  irregular  patches 
in  the  center,  to  bear  the  weight  of  carts  and 
mules.  It  is  necessary,  however,  for  one  to  keep 
moving,  otherwise  he  soon  sinks  in  the  material, 
which,  under  the  hot  rays  of  the  sun,  becomes 
quite  mobile,  although  not  sticky,  owing  to  the 
large  amount  of  water  which  it  contains.  When 
asphalt  is  dug  from  any  portion  of  the  deposit, 
in  the  course  of  a  few  days  the  hole  is  filled  by 
new  material  coming  from  below;  but  the  entire 
area  of  the  lake,  114  acres,  is  lowered  in  conse¬ 
quence,  showing  that  the  mass  acts  as  a  liquid,  of 
less  mobility,  however,  than  water.  The  compo¬ 
sition  of  the  asphalt  is  of  remarkable  uniformity, 
no  matter  from  which  portion  of  the  lake  it  is 
taken.  Samples  taken  135  feet  deep  at  the  center 
did  not  differ  in  composition  from  those  taken  on 
the  surface  a  few  feet  from  the  shore,  showing 
the  homogeneousness  of  the  entire  mass.  Then, 
too,  the  surface  is  in  constant  motion.  There 
are  on  the  surface  of  the  lake  half  a  dozen  or 
more  islands,  from  50  to  150  feet  in  diameter, 
composed  of  floating  vegetation,  with  trees  30  or 
40  feet  high  and  dense  undergrowth.  From  ac¬ 
curate  surveys  it  was  found  that  one  of  these 
islands  in  one  year  moved  over  25  feet.  The  re¬ 
semblance  of  this  deposit  to  a  lake  may  therefore 
be  summed  up  as  follows:  Its  occurrence  in  a 
basin  with  well-defined  shores  and  bottom,  its 
movement  as  a  mass,  preserving  its  level;  the  uni¬ 
formity  of  its  composition;  the  movements  of  its 
surface;  the  presence  of  islands  and  the  existence 
of  springs. 

The  Lake.— From  levels  taken  in  February, 
1893,  and  again  a  year  later,  it  appears  that  the 
center  of  the  lake  is  almost  a  foot  higher  than 
the  edges.  This  is  probably  due  to  the  ebullition 
of  the  soft  asphalt  near  the  center.  Levels,  have 
been  taken  every  year  since  that  date  and  it  ap¬ 
pears  that  the  lake  preserves  its  contour, 
although  the  general  level  has  been  lowered 
nearly  4  feet  in  the  past  eight  years.  It  has  been 
found  that  the  removal  of  about  18,000  tons  of 
asphalt  will  lower  the  level  one  inch,  and  as  the 
output  is  about  100,000  tons  per  year  the  level  is 
lowered  from  5  to  6  inches  per  year.  From  the 
borings,  however,  it  is  evident  that  for  several 


generations  to  come  there  will  be  no  shortage. 
These  borings  were  made  with  the  ordinary  port¬ 
able  water- jet  machine,  such  as  is  used  in  mak¬ 
ing  borings  through  sandy  material,  and  it  was 
well  suited  for  the  purpose.  It  took  several  days 
to  make  the  boring  in  the  center  of  the  lake,  and 
by  that  time  the  casing  had  gotten  so  far  out  of 
plumb,  due  to  the  motion  of  the  asphalt,  that  it 
was  impossible  to  drive  it  any  deeper.  This  cas¬ 
ing  finally  disappeared,  although  its  top  originally 
stood  six  or  eight  feet  above  the  surface. 

The  Digging  of  Asphalt. — The  asphalt  is  dug 
by  means  of  picks  or  mattocks  just  before  dawn, 
when  the  asphalt  is  comparatively  brittle,  and  in 
the  early  days  of  the  industry  was  loaded  upon 
carts  and  taken  to  the  beach,  where  it  was  stored 
until  the  arrival  of  vessels,  or  dumped  directly 
into  lighters,  which  carried  it  to  the  sailing  ves¬ 
sels  or  steamers  anchored  half  a  mile  out  from 
shore.  As  the  business  increased  it  became  neces¬ 
sary  to  install  more  rapid  and  economical  methods 
of  loading. 

Composition. — The  crude  Trinidad  Lake  as¬ 
phalt  is  an  emulsion  of  water,  bitumen,  mineral 
matter  and  some  organic  matter  not  soluble  in 
carbon  disulphide  (which  is  the  solvent  for  bitu- 
ment),  the  relative  quantities  being  as  follows: 

Bitumen  .  40  per  cent. 

Water .  „  „ 

Mineral  Matter .  tt  u 

Organic,  not  soluble .  * 

100  per  cent. 

From  this  analysis  it  appears  that  less  than 
one-half  of  the  crude  asphalt  as  it  comes  from  the 
lake  is  bitumen,  and  that  a  large  percentage  is 
mineral  matter. 

Of  the  30,000,000  yards  of  Trinidad  Lake 
asphalt  pavement  now  in  use  in  America,  the 
Barber  Asphalt  Paving  Company  has  laid  about 
14,000,000  yards. 


Perfumery  and  Cosmetics* 

Material  for  Perfumes. — The  perfumes  for  tho 
toilet  are  usually  termed  simple  or  compound; 
the  former  are  called  extracts  or  essences,  the  lat¬ 
ter  are  termed  bouquets.  By  far  the  larger  num¬ 
ber  of  materials  used  by  the  perfumer  comes  from 
the  vegetable  kingdom,  but  there  are  certain  ex¬ 
ceptions,  such  as  musk  and  ambergris.  The  num¬ 
ber  of  flowers  used  by  the  perfumer  is  very  lim¬ 
ited,  but  by  judicious  combination  or  blending 
almost  any  odor  may  be  obtained. 
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Sources  of  Perfumes. — The  odors  of  plants  re¬ 
side  in  different  parts,  in  the  roots,  sometimes  in 
the  stem,  in  the  wood,  in  the  leaves  or  in  the 
seeds.  Some  plants  yield  more  than  one  odor — 
the  orange  tree,  for  instance,  gives  three.  From 
the  rind  comes  the  essential  oil  of  orange.  The 
fragrance  or  odor  of  plants  is  due  to  a  perfectly 
volatile  oil  contained  in  small  sacks.  Some  exude 
by  incision.  Many  odors  that  are  agreeable  are 
not  applied  in  perfumery  for  handkerchief  use, 
hut  are  used  in  the  manufacture  of  soaps  and 
sometimes  as  medicines.  The  odors  of  flowers  are 
more  generally  secreted  during  the  sunshine  or 
during  the  daytime.  Some  yield  no  odor  in  the 
day,  but  are  very  fragrant  in  the  evening. 

Extracting  Processes. — Perfumes  are  extracted 
from  flowers  by  absorption,  from  roots  by  tritula- 
tion,  from  seeds  by  distillation.  There  are  four 
processes  followed  in  obtaining  perfumes,  namely 
— expression,  distillation,  maceration  and  absorp¬ 
tion. 

Pomades. — Of  all  processes  for  extracting  per¬ 
fume  of  flowers,  that  of  absorption  is  the  most 
important  and  least  understood.  It  yields  only 
the  most  exquisite  essences  indirectly.  By  this 
process  is  obtained  nearly  all  fine  pomades  known 
as  French  pomata. 

France  is  the  land  of  pomades,  and  her  manu¬ 
facturers  enjoy  celebrity  because  of  honesty  in 
the  preparation  of  their  products.  Essential  oils 
and  alcoholic  essences  are  added  at  the  lowest 
possible  temperature  with  fat  of  young  healthy 
animals;  lard  and  beef  and  mutton  suet,  beef 
marrow,  veal  fat,  and  bear  fat  are  used  in  the 
manufacture.  These  materials  are  employed  in 
varying  proportions  with  various  essences  to  pro¬ 
duce  desired  products. 

Among  cosmetics  may  be  mentioned  almond 
balls,  almond  meal,  almond  paste,  amandine,  eye¬ 
brow  pencils,  lotions  without  number,  milk  of 
roses,  oil  of  almonds,  French  milk  of  roses,  milk 
of  dandelion,  milk  of  elder,  olivine,  pastes  and 
cosmoline. 

The  processes  of  manufacture  are  complex  and 
require  an  intimate  knowledge  of  many  chemicals 
and  their  proper  uses.  Emulsions  are  sometimes 
made  of  sweet  almonds,  blanched  and  beaten  to 
a  smooth  paste,  adding  distilled  water  during 
trituration.  Another  formula  is:  Blanched 
almonds,  5  drams;  gum  Arabic  in  powder,  1 
dram;  water,  8  fluid  ounces;  gradually  triturated. 
The  first  method  gives  the  common  milk  of 
almonds;  the  second  is  a  powerful  cosmetic. 

Almond  paste  is  made  •  of  bitter  almonds 
blanched  and  ground,  honey,  yelk  of  eggs,  almond 
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oil,  otto  of  bergamot  and  otto  of  cloves.  The  eggs 
and  honey  arc  worked  together  first,  and  oil  is 
then  gradually  added,  next  the  ground  almonds, 
and  last  the  perfume. 

Eyebrow  pencil  is  made  of  \  pound  suet,  % 
pound  curd  soap  and  ivory  black.  A  pomade  for 
freckles  is  made  of  citrine  ointment,  oil  of 
almonds,  spermaceti  ointment,  otto  of  roses,  all 
well  mixed  with  a  wooden  or  bone  knife.  An¬ 
other  good  pomade  is  made  of  20  grains  levigated 
sulphate  of  zinc,  1  ounce  elder-flower  ointment, 
well  mixed  in  a  mortar. 

Lotions. — A  good  acetic  lotion,  useful  for 
bruises  and  sprains,  is  made  of  1  part  strong  vine¬ 
gar  and  two  or  three  parts  water.  Another  used 
in  case  of  burns,  sprains  or  skin  eruptions  is  made 
of  d  ounce  sugar  of  lead,  distilled  in  1  pint  of 
soft  water  to  which  a  little  vinegar  may  be  added. 
A  lotion  for  the  strengthening  of  inactive  hair 
follicles  or  baldness  is  1^  drams  crushed  alum 
distilled  in  a  pint  of  soft  water,  to  which  a  little 
rose  water  may  be  added. 

A  skin  lotion  may  be  made  of  1-J  ounces  of 
glycerine  with  a  pint  of  water.  It  removes  dry¬ 
ness  and  is  good  for  chapped  hands. 

Sunburn  is  removed  by  a  paste  made  of  milk, 
20  ounces;  carbonate  of  soda,  1  ounce;  glycerine, 
1  ounce,  and  powdered  borax,  ounce.  Cosmo¬ 
line  and  vaseline  are  variable  mixtures  of  paraf¬ 
fine  and  volatile  oils.  They  are  the  result  left 
from  the  distillation  of  petroleum  purified  by 
filtration  over  animal  charcoal. 

Use  of  Cosmetics. — Cosmetics  are  employed  to 
impart  beauty  to  the  complexion.  Bouge  and 
face  powders  come  under  this  head  and  are  made 
in  great  variety,  for  all  types,  from  the  brunette 
to  the  delicate  blonde.  The  composition  of  these 
powders  is  in  varying  proportions,  based  mainly 
on  powdered  chalk,  starch,  talc  or  similar  ingre¬ 
dients.  For  white  powder,  oxide  of  zinc  is  used. 
Some  face  powders  are  made  of  starch,  oxide  of 
bismuth.  Enameled  powders  are  sometimes  made 
of  French  chalk  (pearl  white)  and  rouge. 


Phonographs  and  Graphophones. 

The  Birth  of  the  Phonograph. — In  the  latter 
part  of  1877  Thomas  A.  Edison  showed  to  a  few 
privileged  friends  a  modest  little  machine  which, 
on  being  turned  with  a  crank,  said:  “Good-morn¬ 
ing!”  “How  do  you  do?”  “How  do  you  like  the 
phonograph?”  The  invention  was  a  striking  and 
interesting  novelty,  and  soon  attracted  the  atten- 
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tion  of  the  entire  world.  Its  rapid  introduction 
followed,  and  it  is  now  one  of  the  essential  require¬ 
ments  of  every  well-conducted  business  office. 
The  phonograph  is  really  a  development  of  the 
phon-autograph,  which  was  invented  by  Leon 
Scott  in  1857. 

Improvements. — The  phonograph  was  improved 
hy  Bell  and  Tainter,  which  improvement  con¬ 
sisted  in  the  substitution  for  the  tin-foil  sheet 
psecl  in  the  older  machine  of  a  surface  of  wax 
which  was  fashioned  into  a  cylinder.  Into  this 
the  stylus  cut,  dislodging  a  minute  filament  or 
shaving,  and  formed  a  record  which  could  be  dis¬ 
tinctly  heard. 

The  Graphophone. — Perhaps  the  greatest  use  of 
the  graphophone  now  is  for  amusement  purposes, 
its  songs  and  orchestral  and  solo  renditions  con¬ 
stituting  to-day  a  great  library  of  wax  cylinders, 
readily  catalogued  and  sold  by  thousands.  A  very 
important  feature  in  record  making,  from  the 
commercial  point  of  view  is  in  the  duplicating  of 
records.  Both  the  recording  stylus  and  reproduc¬ 
ing  ball  are  made  of  sapphire,  chosen  on  account 
pf  its  hardness  to  resist  the  great  frictional  wear 
to  which  they  are  subjected.  When  a  record  is 
to  be  effaced  from  a  cylinder  it  is  turned  off 
smooth  on  a  lathe,  and  the  cutting  tool  or  knife 
for  this  purpose  is  also  made  of  sapphire. 

Berliner’s  Improvement. — About  250  patents 
have  been  granted  on  phonographs  and  grapho- 
phones.  One  form  of  phonograph  is  actuated 
either  by  electricity  or  spring-power.  The  gramo¬ 
phone,  the  invention  of  E.  Berliner,  instead  of 
having  a  wax  cylinder,  employs  a  flat  disk  on 
which  the  record  is  formed  as  a  volute  spiral 
groove  gradually  drawing  toward  the  center. 

The  Product  of  Many  Inventions. — The  phono¬ 
graph  as  it  is  to-day  represents  the  result  of  some 
.400  inventions,  of  which  353  were  issued  up  to 
1900.  The  production  of  phonographs  practically 
;began  after  the  introduction  of  a  patent  to 
-Thomas  A.  Edison  in  1878.  The  greatest  advance 
in  the  art  was  made  in  1886,  by  cutting  the  record 
■in  a  solid  body  instead  of  indenting  it  in  the  vibra¬ 
tory  style. 

In  1900  there  were  11  establishments  making 
phonographs  and  graphophones,  having  an  in¬ 
vested  capital  of  $3,348,282,  employing  1,267 
wage  earners,  to  whom  was  paid  $608,490,  pro- 
,  ducing  goods  worth  $2,246,274. 

Earnest  efforts  are  still  being  made  to  secure 
,  still  more  satisfactory  results  and  with  the  prom¬ 
ise  of  ultimate  success  by  enthusiastic  inventors 
who  se.e  a  great  field  for  a  more  perfect  instru¬ 
ment. 


Photography. 

Origin  of  the  Industry. — Photography  may  be 
briefly  defined  as  the  art  of  producing  pictures 
by  the  action  of  certain  sensitive  substances  un¬ 
der  the  influence  of  light.  It  might  be  said  that 
it  sprang  from  the  discovery  made  some  three 
hundred  years  ago  that  the  luna  cornea  of  the 
alchemists,  i.  e.,  silver-fused  chloride  would 
darken  on  exposure  to  light.  In  1777  Scheie, 
the  Swedish  chemist,  noticed  that  the  power 
which  produced  this  darkness  resided  chiefly  in 
the  violet  end  of  the  solar  spectrum.  Thomas 
Wedgewood,  in  1802,  published  his  method  of 
taking  profiles  upon  paper,  or  white  leather 
treated  with  nitrate  of  silver  and  exposed  to  the 
light  of  the  sun  under  the  object  to  be  repre¬ 
sented.  Sir  John  Herschel  further  improved  the 
process. 

The  Calotype  Process. — In  1839  Henry  Fox 
Talbot  made  known  his  calotype  process  in  which 
paper,  having  on  its  surface  chloride  of  silver, 
was  exposed  in  a  camera  obscura  and  the  image 
developed  by  a  solution  of  gallic  acid.  This  was 
an  epoch  in  the  history  of  photography.  The 
method  was  further  improved  by  the  substitution 
of  silver  iodie  fornchloride.  Other  improvements 
soon  followed,  including  the  world-famous 
Daguerreotype  process.  The  Archer  process,  de¬ 
veloped  in  1850,  followed,  and  the  next  great 
step  was  the  adoption  of  alkiline  development  for 
dry  plates. 

The  Collodion  Process. — The  collodion  process 
still  holds  its  own  for  some  purposes,  but  the  art 
was  once  more  revolutionized  by  the  introduction 
of  gelatine,  which  may  be  spread  either  upon 
glass  or  paper,  as  a  medium  for  holding  the  sensi¬ 
tive  salts.  The  sensitiveness  of  these  gelatine 
plates  is  so  great  that  photographs  of  express 
trains  in  motion,  leaping  horses  and  birds  on  the 
wing  are  of  every  day  occurrence. 

Photography  in  Astronomy.  —  The  application 
of  photography  to  astronomy  has  greatly  in¬ 
creased  our  knowledge  in  that  field  of  science. 
Many  master  minds  are  now  engaged  on  the 
further  development  of  some  of  the  lesser  investi¬ 
gated  fields  of  this  interesting  art. 

The  Lens  in  Photography. — In  photography  the 
thickness  of  the  lens  has  much  to  do  with  re¬ 
sults.  The  sphericity  of  surfaces  is  an  important 
consideration.  Lenses  which  appear  spherical  are 
often  a  series  of  elevations  and  depressions.  An 
elevation  gives  a  shorter  focus  for  those  rays 
which  fall  upon  it;  depth  of  focus  and  speed  are 
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incompatible  for  well-known  reasons.  Flatness 
of  field  and  distortion  in  lenses  are  variable 
qualities.  It  is  necessary  that  a  disk  should  be 
of  the  same  consistency  throughout.  The  ar 
ranging  of  lenses  in  portrait  combination  involves 
an  exact  knowledge  of  the  laws  of  photography. 
When  glasses  have  been  used  they  are  difficult  to 
clean  and  if  they  have  been  varnished  they  must 
be  soaked  in  a  solution  of  common  soda  or  car¬ 
bonate  of  potash  until  the  varnish  peels  off. 

Use  of  Alkiline  Salts. — Alkaline  salts  are  the 
most  important  among  the  many  chemicals  used 
in  photography.  Sodium  carbonate,  the  most 
useful  alkiline  salt,  is  made  by  three  processes — 
one  the  ammonia  process,  being  perfectly  free 
from  dangerous  impurities. 

Rules  for  Length  of  Camera.  —  The  use  of 
“photo  powders”  has  more  than  doubled  the  field 
of  activity  of  instantaneous  photography.  The 
rule  for  calculating  length  of  camera  required  is: 
Multiply  the  focal  length  of  the  lens  used  by 
the  number  of  times  of  enlargement  required 
and  add  the  focal  length  to  the  product.  The 
focus  of  a  quarter-plate  lens  is,  say,  6  inches.  Say 
the  negative  is  to  be  enlarged  three  times.  Mul¬ 
tiply  6  X  3  ==  18  +  6,  focal  length,  =  24  inches, 
the  distance  between  the  ground  glass  and  the 
lens.  The  negative  to  be  enlarged  must  be  abso¬ 
lutely  perfect  as  regards  definition,  slightly  dense 
and  full  of  detail  possessing  as  little  granularity 
as  possible,  Photography  is  not  only  a  science 
but  an  art,  and  calls  for  innate  knowledge  and 
also  supreme  tact,  which  many  people  regard  as 
luck,  and  a  constant  and  thorough  study. 

Of  recent  years  photographers  seek  to  secure  a 
thoughtful  instead  of  blank  expression  on  the  face 
of  the  subject. 


Comparative  Summary  of  the  Photographic  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invp.stftd . 

1,287 

$3,131,895 

3,977 

#1,751,118 

#5,935,311 

3,105 

$7,804,532 

6,967 

#3,472,643 

#15,488,324 

7,553 

813,193,589 

8,911 

84,013,018 

823,238,719 

Wage-earners . . . 

Wages  paid . . 

Value  of  products . . 

Cmnparalwle  Summary  of  the  Photographic  Apparatus  Manufacturing 
Industry. 


1880 

1890 

1900 

Numbei  of  establishments  . . 
Capital  invested  . , . 

10 

890,800 

104 

841,314 

8104,305 

25 

8362,834 

506 

8262,755 

8624,342 

48 

81,849,724 

1,961 

8779,890 

82,026,063 

Wage- earners  . 

W ages  pai  d  . 

Value  of  products . . 

Piano  Making  and  Makers. 

The  Origin  of  the  Piano. — The  piano  was  devel¬ 
oped  from  the  clavichord  and  harpsichord,  and 
differs  chiefly  from  them  in  the  introduction  of 
hammers.  Priority  of  invention  may  be  due  to 
an  Italian,  Schroter,  who  made  an  instrument  in 
1714,  but  the  piano  made  five  years  before,  re¬ 
ferred  to  below,  leaves  this  point  in  question.  It 
has  been  successively  improved  by  a  host  of  in¬ 
ventors,  and  its  range  from  four  to  five  octaves 
has  been  increased  to  eight.  In  the  earlier 
pianos,  the  hammers  were  raised  from  below  by 
a  button  attached  to  an  upright  wire  fixed  on  the 
back  end  of  the  key.  This  was  improved  by  a 
pointed  upright  piece  called  the  nopper.  The 
early  part  of  the  eighteenth  century  affords  many 
evidences  of  the  gradual  approach  to  the  present 
piano. 

Historical. — The  Greeks  had  a  long  box  of  thin 
wood  with  a  wire  stretched  across  it  which  was 
used  down  to  the  Middle  Ages,  when  several  wires 
were  added  and  made  to  vibrate  by  means  of  a  key¬ 
board  similar  to  that  already  used  in  organs. 
These  wires  were  struck  with  hammers  which 
were  raised  and  pressed  against  the  wires  by  the 
player. 

The  Harpsichord. — The  harpsichord  was  a  mod¬ 
ified  harp  which  was  enclosed  in  a  box  and  the 
wires  were  plucked  by  quills  attached  to  the  end 
of  each  key.  This  crude  instrument  was  much 
used  by  Beethoven,  Mozart,  Handel  and  other 
great  composers. 

The  First  Piano  Maker. — Christofori,  of  Flor¬ 
ence,  Italy,  in  1709,  produced  the  first  piano  with 
a  soft  and  loud,  in  which  the  wires  were  struck 
with  a  hammer  and  which  constitute  its  essential 
principle  to-day.  By  1760,  factories  had  been  es¬ 
tablished  in  Germany  and  England.  Pianos  be¬ 
gan  to  be  imported,  one  of  the  first  being  in  1784, 
but  the  difference  of  climate  and  the  ocean  voy¬ 
age  caused  the  strings  to  rust  and  the  destruction 
of  tone.  This  led  to  the  establishment  of  piano 
making  in  the  United  States.  One  was  made  by 
John  Behrent,  in  Philadelphia,  in  1775.  Ten 
years  later  their  manufacture  began  in  New  York; 
in  Boston  in  1800,  and  in  Baltimore  in  1802. 

The  Infancy  of  Piano  Making. — The  special 
feature  of  the  present  piano  was  developed  be¬ 
tween  1825-1840,  conspicuously  by  Jonas  Chick- 
ering,  which  consisted  in  the  use  of  an  iron  frame 
in  a  single  solid  piece,  which  admitted  a  much 
greater  tension  of  the  strings  with  a  correspond¬ 
ing  improvement  in  quality  and  tone.  The 
frames  of  the  earlier  pianos  were  of  wood  which 
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swelled  and  contracted  with  atmospheric  changes. 
The  strings  stretched  upon  it  were  never  subject 
to  the  same  strain  and  were  constantly  out  of 
tune,  even  though  they  were  not  strained  to  the 
tension  of  violin  strings.  In  1876,  frames  were 
made  capable  of  sustaining  a  string  tension  of 
12-|  tons.  Theodore  Steinway  followed  this  by 
making  frames  capable  of  sustaining  a  suspension 
of  30  tons.  These  improvements  were  adopted  all 
over  Europe. 

Square,  Grand  and  Upright  Pianos. — Nearly  all 
pianos  were  square  for  the  first  half  of  the  last 
century.  The  first  American  Grand  was  made 
by  Jonas  Chickering  in  1840.  Up  to  1866,  97 
per  cent,  were  square.  A  revolution  set  in  in 
favor  of  the  upright,  and  in  1900,  97.4  per  cent, 
of  all  were  made  upright,  2.5  per  cent,  grand, 
and  1-10  of  1  per  cent,  square. 

Piano  Players.  —  Perforated  sheets  of  music, 
caused  to  move  by  pedal  action  or  electricity, 
afford  enjoyment  to  non-players.  The  most  used 
device  is  the  pneumatic  piano  player,  operated 
by  the  feet.  Over  55  patents  have  been  granted 
for  these  devices.  Among  those  well  known  are 
the  “Angelus,”  “iEolian,”  “Peerless,”  and  the 
“Pianola.”  Over  30  companies  are  now  engaged 
in  the  manufacture  of  various  forms  of  players. 
The  popularity  of  the  pneumatic  piano  player, 
which  is  operated  by  the  feet,  is  due  to  devices 
by  which  the  performer  is  able  to  control  tempo, 
volume  of  sound  and  accentuation  of  particular 
notes  or  parts.' 

First  Portable  Grand. — Isaac  Hawkins,  of  Phila¬ 
delphia,  invented  and  produced  the  first  cottage 
pianoforte,  or  “portable  grand,”  as  he  called  it, 
in  the  year  1800,  and  his  invention  anticipated 
nearly  every  discovery  that  has  since  been  intro¬ 
duced  in  America  or  Europe  as  novel.  He  used 
an  iron  frame  independent  of  the  case  and  sus¬ 
pended  his  soundboard  in  this  frame,  strength¬ 
ened  by  rods,  combined  with  an  iron  “upper 
bridge.”  He  invented  an  apparatus  for  tuning 
by  mechanical  screws  to  regulate  the  tension  of 
the  strings  and  then  took  his  bundle  of  inven¬ 
tions  to  London.  Eobert  Wornum,  in  1811,  im¬ 
proved  on  it,  and  in  1826  patented  a  cabinet 
piano. 

An  Important  Event. — A  turning  event  in  the 
industry  occurred  in  1821,  when  Samuel  Herve 
fixed  an  iron  string  plate  to  a  square  piano  which 
acted  as  a  more  even  counterpoise  to  the  draw¬ 
ing  or  tension  of  the  strings  and  prevented  their 
undue  length  behind  the  bridge.  The  introduc¬ 
tion  of  the  log,  iron  and  steel  resistance  bars  can¬ 


not  be  assigned  to  any  one  inventor,  though  a 
complete  system  of  nine  resistance  bars  from 
treble  to  bass  was  introduced  in  1823.  James 
Broadwood,  in  1827,  claimed  the  combination  of 
string  plate  and  resistance  bars. 

The  Harmonic  Bar. — Pierre  Erard  introduced 
the  “harmonic  bar”  in  1838,  and  the  Collards  in¬ 
troduced  a  method  of  fastening  the  strings  on  the 
string  plate,  depending  on  friction  and  which  dis¬ 
pensed  with  the  eyes.  Alpheus  Babcock  intro¬ 
duced  iron  into  the  piano  in  America  and  cast  the 
metal  plate  and  bars  in  a  single  piece.  The  single 
casting  resistance  framing  was  taken  up  by  Con¬ 
rad  Meyer  in  Philadelphia,  in  1833,  which  was 
improved  upon  by  Jonas  Chickering,  of  Boston, 
who  applied  it  to  the  grand  and  square  pianos. 
The  first  suggestion  of  overstringing  was  made 
by  Theobald  Boehm  in  1831. 

Mechanical  Features. — Henry  Engelhard  Stein¬ 
way,  in  1855,  effected  the  combination  of  an  over¬ 
strung  frame  with  an  American  iron  frame,  which 
attracted  world-wide  attention  and  resulted  in 
revolutionary  changes.  The  Chickerings  claim 
to  have  anticipated  this  application.  It  gave  a 
powerful  impetus  to  piano  making.  In  spite  of 
the  advantages  there  are  grave  disadvantages 
which  future  inventors  will  endeavor  to  remedy. 
They  refer  to  the  disturbing  of  the  balance  of 
tone  by  introducing  thick,  heavy  basses,  which, 
like  the  modern  pedal  organ,  bear  no  just  rela¬ 
tion  to  that  part  of  the  keyboard  where  the  part¬ 
writing  lies.  The  great  increase  of  the  tension 
which  is  held  up  as  a  gain,  acts  prejudicially  upon 
the  durability  of  the  instruments  as  no  artificial 
screwing  up  of  the  soundboard  can  always  pre¬ 
serve  the  elasticity  of  the  fibres  of  the  fir-tree  of 
which  it  is  made.  The  remarkable  improvements 
have  rendered  very  high  tensions  practicable. 

Two  Schools  of  Makers. — There  are  two  schools 
of  piano  makers  in  America,  known  as  the  “New 
York  School”  and  the  “Boston  School.”  The 
full  cast-iron  frame  originated  in  Boston,  but 
Boston  manufacturers  clung  to  what  other  mak¬ 
ers  declare  is  an  inferior  action.  The  Boston 
make  is  light  in  action,  and  thin,  sensitive  and 
very  musical  in  tone.  The  New  New  York  make 
is  essentially  German  in  its  action,  tone  and 
touch. 

Statistics. — There  are  important  problems  yet 
to  be  solved  in  piano  making.  The  industry  is 
profitably  conducted  in  several  States,  New  York 
taking  the  lead  where  it  was  started  in  1785  by 
George  Ulshoefer,  a  German  musician.  In  1900 
there  were  193  establishments  in  that  State  en- 
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gaged  in  piano  manufacture,  which  produced 
work  valued  at  $15,509,839;  owing  to  the  ex¬ 
tension  of  the  industry  in  other  States  a  slight 
decrease  in  production  is  noted  in  that  State. 
The  piano  has  become  almost  a  necessary  part 
of  household  equipment,  even  when  taste  and  skill 
do  not  demand  it.  The  industry  has  grown  stead¬ 
ily  during  the  past  twenty  years  and  promises  to 
engage  the  attention  of  piano  makers  on  a  much 
more  extended  scale  in  the  future. 


Comparative  Statement  of  the  Piano  Industry  in  the  United  States. 
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Pipe  Coverings* 

Steam  Economy. — One  of  the  vital  points  which 
users  of  steam  have  to  keep  constantly  in  mind  is 
the  proper  covering  of  pipes  carrying  steam.  For 
this  purpose  many  varieties  of  covering  are  made, 
and  it  comes  in  many  forms.  Asbestos  is  the  main 
material  in  many  kinds  of  covering. 

Kinds  of  Covering. — It  is  known  as  asbestos- 
magnesia,  asbestos-magnesia  block  covering,  mag¬ 
nesia  sectional  lagging,  asbestos-cement  felting, 
hot-blast  cement,  furnace  cement,  stove-lining 
cement,  retort  cement,  rope-packing  cement,  as¬ 
bestos  fibre,  asbestos-wick  packing,  asbestos  cloth, 
asbestos  sheet  millboard  and  roll  millboard,  and 
asbestos  sheeting.  Woven  sheeting,  metallic 
woven  tape,  metallic  woven  gaskets  and  metallic 
piston  packing  are  also  made  of  asbestos,  as  well 
as  India  rubber  woven  sheeting  and  woven  tape. 

Asbestos  Fibre. — Packing  on  pipe  coverings  is 
absolutely  fireproof  and  a  non-conductor  of  heat. 
It  confines  the  heat  to  the  pipes  and  prevents 
steam  condensation,  thus  saving  fuel.  Asphaltum 
varnish  is  frequently  used  to  coat  pipes  exposed 
to  the  weather  or  dampness,  which  renders  them 
impervious  to  moisture  and  adds  to  their  effi¬ 
ciency.  Much  pipe  covering  is  composed  of  asbes¬ 
tos  fibre,  magnesia  and  other  fireproof  non-con¬ 
ducting  materials,  which  are  molded  into  sections 
and  form  a  light,  porous  composition  containing 
an  infinite  number  of  minute  dead-air  cells,  which 
are  the  basis  of  heat  insulation.  Some  kinds  of 
covering  are  made,  specially  adapted  to  low-press¬ 
ure  steam  pipes,  in  three  standard  thicknesses  of 


one-half  inch,  three-quarters  inch  and  one  inch. 
There  is  also  supplied  an  argentum  covering, 
which  consists  of  chemically  treated  woolen  felt 
built  up  in  layers,  and  which  is  treated  in  a  man¬ 
ner  to  render  the  woolen  felt  impervious  to 
moisture. 

Asbestos  Felt. — Asbestos  cement  felting  is  com¬ 
posed  of  asbestos  fibre  and  adhesive  fireproof 
cementing  compounds  put  up  in  a  dry  state.  This 
cement  readily  adheres  to  iron  and  other  surfaces. 
There  are  various  kinds  of  covering  manufactured 
especially  to  serve  certain  specific  requirements, 
from  which  the  steam-user  can  readily  select  the 
exact  sort  of  protecting  material  which  his  ma¬ 
chinery  requires. 

Asbestos  Cloth. — The  manufacture  of  asbestos 
cloth  has  recently  been  stimulated  by  the  alarm¬ 
ingly  frequent  recurrence  of  destructive  fires. 
This  material,  when  honestly  made,  is  absolutely 
fireproof,  and  is  not  affected  by  acids  or  oils.  It  is 
to  some  extent  used  for  theater  curtains,  screens, 
aprons,  gloves,  mittens,  grate  blowers  and  table 
covers,  and  is  also  extensively  used  for  filtering 
purposes.  Asbestos  millboard  is  used  for  protect¬ 
ing  walls,  ceilings  and  joists  from  overheated  sur¬ 
faces. 

Other  Products. — Asbestos  air-cell  fire-board  is 
made  of  corrugated  asbestos  felt  in  two  or  more 
layers.  The  corrugations  are  reversed  in  each 
layer.  It  is  used  for  fireproofing  buildings,  ceil¬ 
ings  and  walls.  Asbestos  sheeting  is  composed  of 
pure  asbestos  fibre,  and  is  used  for  lining  weather¬ 
boards,  floors,  and  for  covering  hot-air  pipes  and 
for  making  fire  screens.  The  production  of  ma¬ 
terial  of  which  asbestos  is  the  base  has  met  with 
a  very  wide  acceptance  and  has  done  much  in  the 
way  of  decreasing  danger  from  fire. 


Plasterers  and  Plastering. 

Plasterers  Long  Ago. — The  old  books  contain 
frequent  allusions  to  the  plasterer  and  his  art. 
The  ancient  temples  and  edifices  manifest  his 
wonderful  skill.  The  plasterer  was  an  artist  as 
well  as  a  craftsman  in  earlier  times  and  the  evi¬ 
dences  of  his  workmanship  command  admiration, 
even  to  this  day.  Shakespeare,  in  “Henry  VI,” 
makes  one  of  his  personages  say:  “My  father  was 
a  plasterer.”  To  be  a  plasterer  then  was  no  small 
honor.  Even  in  the  time  of  Plutarch,  plastering 
was  a  highly  honored  craft,  but  then  as  later  the 
plasterer’s  work  was  seen  only  in  the  more  costly 
and  pretentious  buildings.  Plutarch,  speaking  of 
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one  of  his  heroes,  says:  “Of  all  his  houses  he  had 
abroad  in  the  country,  he  had  not  one  plastered 
or  rough-cast.”  The  Greeks  made  much  of  plas¬ 
ter,  especially  along  lines  of  ornamentation,  and 
called  it  emplastron,  from  which  our  word  plaster 
is  derived.  The  Eomans  used  it,  but  in  a  less  de¬ 
gree  and  less  artistic  manner.  Frequent  mention 
is  made  of  plaster  down  through  the  Middle  Ages, 
but  the  quality  of  work  suffered  a  gradual  de¬ 
terioration  until  the  revival  of  handicrafts. 

Composition  of  Plaster. — Plaster  may  be  de¬ 
fined  as  a  composition  of  sand,  lime  and  water, 
with  or  without  hair  as  a  bond,  though  this  defi¬ 
nition  is  by  no  means  complete  or  exact.  Modern 
methods  of  manufacture  show  a  wide  departure 
from  primitive  methods,  in  which  economics  are 
subserved  which  makes  its  use  available  in  houses 
of  cheapest  design.  Formerly  walls  were  plas¬ 
tered  above  the  wainscoting  and  then  colored. 
Ceilings  were  frequently  plastered  and  then  orna¬ 
mented,  many  of  which  are  the  admiration  of 
lovers  of  art  to  this  day. 

Tools  of  Trade. — The  usual  tools  of  the  plas¬ 
terers  are  the  lathing  hammer,  a  hand  float,  a 
quick  float,  a  “darby,”  which  is  a  long,  two- 
handled  float  for  forming  the  floated  coat  of  lime 
and  hair,  brushes  for  fine  work,  jointing  trowels, 
jointing  rules,  molds  for  cornices,  and  a  straight¬ 
edge  to  bring  the  plastering  on  the  walls  or  ceil¬ 
ing  to  a  perfectly  even  surface  by  traversing  it  or 
separating  the  coarser  materials  which  enter  into 
the  composition  of  the  plastering  mortar.  These 
are  thrown  against  its  outer  face  to  separate  the 
particles  which  are  too  large  for  the  purpose, 
from  the  finer.  Besides  these  tools,  the  plasterer 
sometimes  uses  the  spade  and  hod,  a  rake  and  a 
server. 

Materials. — The  plasterer  works  in  plastic  ad¬ 
hesive  compositions  which  are  laid  on  walls,  in¬ 
ternally  or  externally,  to  produce  an  even,  deli¬ 
cate  surface  capable  of  receiving  decoration  in 
color  or  otherwise.  The  grades  of  plastering 
work  are  many,  from  common  lime  to  the  making 
of  imitations  of  marbles.  The  materials  are  lath, 
lath  nails,  lime,  sand,  hair  and  plaster,  and  a 
variety  of  stuccos  and  cements,  together  with 
various  ingredients  to  form  coloring  washes.  Or¬ 
dinarily,  the  plasterer  is  enabled  to  wash  and 
whiten  the  ceilings  and  walls  of  rooms  from  tres¬ 
tles,  but  in  many  cases  scaffolding  is  indispen¬ 
sable.  The  coarse  stuff  used  is  composed  of  ox  or 
horse  hair  from  the  hide,  with  lime  and  sand 
mortar,  which  acts  as  a  sort  of  mesh  or  net  and 
forms  a  coarse  but  plastic  felt.  Fine  stuff  is  made 
gf  fine  white  lime,  well  slaked  with  water;  gauge 


stuff  is  composed  of  about  three-fourths  putty 
and  one-fourth  calcined  gypsum  or  plaster  of 
Paris. 

Stucco. — Bastard  stucco  is  made  of  two-thirds 
fine  stuff  without  hair  and  one-third  of  very  fine 
and  clean  sand.  Common  stucco  is  composed  of 
about  three-fourths  of  clean  sharp  sand  and  one- 
fourth  of  best  lime  well  mixed.  This  must  be 
thoroughly  protected  from  the  air  until  used; 
Portland  cements  is  much  used  for  outside  stucco, 
as  it  is  proof  against  water,  when  used  as  a  mor¬ 
tar  in  setting  brickwork  and  in  the  composition 
of  concrete  for  foundations.  Among  the  well- 
known  cements  which  take  a  brilliant  polish 
which  resemble  marble  are  Keene's  marble  ce¬ 
ment  and  Parian's  cement.  They  become  very 
hard  in  a  short  time  and  can  be  painted  in  a  few 
days.  Tints  can  be  made  up  from  these  cements 
for  colored  decorative  work.  Two  cements  freely 
used  but  now  discarded  were  known  as  Hamelin 
mastic  and  mastic  de  Dhil. 

Coats. — The  various  coatings  of  plastering  are 
distinguished  in  this  way:  on  laths,  plastering  in 
one  coat  simply  is  said  to  be  laid;  in  two  coats, 
laid  and  set;  in  three-coat  plastering  on  laths,  the 
first  is  called  the  pricking  up;  the  second  is  said 
to  be  “floated;”  and  the  third,  “set.”  On  brick 
or  stone  walls,  plastering  in  one  plain  coat  is 
termed  “rendering;”  with  two  coats  the  wall  is 
said  to  be  rendered  and  set,  and  in  three — ren¬ 
dered,  floated  and  set. 

Methods. — Before  beginning  to  lath  a  ceiling, 
the  plasterer  applies  a  long  straight-edge  and 
makes  up  for  any  slight  inequalities  in  it.  This; 
operation  is  called  firing.  If  a  ceiling  is  to  be 
divided  into  departments  of  panels  the  project¬ 
ing  or  depending  portions  are  bracketed  or 
cradled  down  to  receive  the  laths.  When  the 
lathing  is  completed  the  work  is  either  laid  or 
pricked  up,  according  to  the  number  of  coats  it 
is  to  receive.  This  work  is  done  by  the  trowel 
only.  If  the  work  is  to  be  of  two  coats,  it  is 
roughly  swept,  then  dried  with  a  birch  broom  to 
roughen  its  surface,  and  then  a  coat  of  fine  stuff 
is  put  on.  For  floated  or  three-coat  work,  the 
first  or  pricking  up  is  roughly  laid  on  the  lath; 
when  the  pricked-up  coat  is  sufficiently  dry,  prep¬ 
arations  are  made  for  floating.  Ledges  termed 
screeds  or  margins  of  lime  and  hair  6  or  8  inches 
wide,  extend  across  the  whole  breadth  of  a  ceil¬ 
ing,  or  height  of  wall  or  partition.  The  screeds 
are  gauges  for  the  rest  of  the  work. 

When  the  mortar  in  them  is  set,  the  interspaces 
are  filled  up  flush.  To  perfect  the  work  the 
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screeds  on  ceilings  should  be  leveled  and  on  walls 
and  partitions,  plumbed. 

Moldings  and  cornices  are  formed  with  run¬ 
ning  molds  and  are  generally  executed  before  the 
second  coat  is  put  on  the  walls  and  ceilings. 

Plaster,  How  Used. — Plaster  is  laid  on  by  hand 
in  several  thicknesses  of  about  to  ^-inch  each, 
either  on  bare  masonry  walls  or  on  a  special 
screen  of  lathing  made  for  it,  to,  either  of  which 
it  adheres  by  entering  into  and  keeping  itself  in 
the  joints  and  openings  by  its  adhesive  quality. 
It  is  important  to  prevent  blistering  that  the  lime 
be  thoroughly  slacked,  and  most  plasterers  allow 
their  plaster  to  stand  a  time  before  using. 
Wrought-iron  nails  are  preferable  for  oak  lath. 
Lath  is  made  in  3  or  4-foot  lengths,  and,  accord¬ 
ing  to  thickness,  is  called  single  or  double,  the 
latter  being  double  thickness.  Both  lengths  are 
used  in  order  to  break  joints  to  improve  the 
“keeping”  or  holding  of  the  plaster.  Thin  lath  are 
safe  for  partitions,  where  the  strain  of  the  plaster 
is  not  so  great.  The  ends  of  the  lath  should  not 
be  lapped  on  each  other  when  they  terminate  on 
a  quarter  or  bottom,  which  is  sometimes  done  to 
save  a  row  of  nails,  and  such  practice  leaves  only 
i-inch  for  the  thickness  of  the  plaster. 

Laying. — Laying  or  rendering  is  the  first 
process  when  the  plaster  has  two  coats  or  set 
work.  What  is  called  pricking-up  is  the  first  coat 
of  three-coat  work.  Coarse  stuff  is  first  used, 
which  is  made  with  chalk  lime,  slacked  with 
water,  afterward  evaporated  and  mixed  with  an 
equal  quantity  of  clean,  sharp  sand  and  ox  hair 
at  the  rate  of  1  pound  of  hair  to  3  cubic  feet  of 
stuff.  After  this  is  laid  on  it  is  scored  diagonally 
to  give  it  a  key  or  tie  for  the  next  coat. 

Fine  Stuff. — Fine  stuff  is  a  mortar  made  of  fine 
white  lime,  exceedingly  well  slacked  with  water, 
which  forms  into  a  paste,  to  which  a  small  quan¬ 
tity  of  hair  is  added.  It  is  most  completely 
macerated  and  is  called  plasterers’  putty. 

Setting. — Setting  is  a  second  coat  upon  laying, 
or  a  third  coat  upon  “floating.”  The  setting  is 
spread  with  a  smooth  trowel  and  as  the  plasterer 
does  this  he  draws  the  brush,  full  of  water,  back¬ 
wards  and  forwards  over  its  surface,  producing  a 
fair  face  for  the  work. 

Floating. — Three-coat  work  is  called  floated, 
taking  its  name  from  a  float  which  is  moved  in 
every  direction  with  the  plaster  while  it  is  soft. 
There  are  three  sorts  of  floats,  the  hand  float,  the 
quick  float,  used  over  in  angles,  and  the  Derby, 
which  is  used  by  two  men. 


Plaster  and  Float. — Plaster,  float  and  set,  is  the 
term  used  for  three  coats  of  plaster  on  laths. 
The  floating  is  fine  stuff,  with  hair.  When  the 
floating  is  sufficiently  set  it  is  swept  with  a  birch 
broom  for  the  third  coat  or  setting,  which  should 
be  of  plasterers’  putty. 

Stucco  Work. — Bastard  stucco  is  of  three  coats- 
— first,  roughing;  second,  floating;  and  finishing, 
coat.  Troweling  stucco  is  the  best  sort  of  plaster¬ 
ing  and  is  formed  on  a  floated  coat  of  work  whicn 
must  be  perfectly  dry.  Ceilings  are  set  in  two- 
ways,  where  the  setting  coat  is  composed  of  plas¬ 
ter  and  putty  and  where  the  plaster  is  without 
hair.  “Plugging”  is  plaster  laid  on  boards  fitted 
in  between  the  joists  of  the  floor  to  prevent  the- 
passage  of  sand  in  which  coarse  stuff  is  used.  In 
using  “roughcast,”  the  wall  is  first  pricked  up- 
with  a  coat  of  lime  and  hair  on  which  a  second 
coat  of  same  material  is  laid,  over  which  rough¬ 
cast  is  splattered,  and  all  is  dried  together. 
Eoughcast  is  a  composition  of  small  gravel  finely 
washed,  mixed  with  pure  lime  and  water  in  a’- 
semi-fluid  state. 

Rules  for  Stucco  Work. — In  plastering  with 
stucco  the  dust  is  brushed  off  and  the  wall  is  then 
wet;  the  stucco  is  applied  in  a  fluid  state  with  a 
broad  and  strong  brush  like  common  white¬ 
washing.  Screeds  must  be  formed  at  the  highest- 
and  lowest  extremities  of  the  wall,  or  of  that  part 
of  the  wall  which  is  in  the  same  vertical  line  and 
is  not  intercepted  by  strong  courses.  When  the 
stucco  is  perfectly  dry  it  may  be  painted  in  oil 
or  colors  and  in  either  case  it  is  generally  ruled 
over  the  surface  with  a  lead  point  to  give  it  the 
appearance  of  gauged  stone  work. 

Scagliola. — Scagliola  is  a  species  of  plaster  or 
stucco  used  in  Italy  over  three  centuries  ago. 
Marezzo  marble  is  made  of  cement  mixed  with 
fibre  for  strength  and  to  resist  a  blow.  Slabs  are 
bedded  on  plaster  of  Paris  and  with  cramps  and 
dowels  like  marble.  Every  variety  of  marble  can 
be  imitated  in  it. 

Returning  to  Older  Styles. — The  intensely  utili¬ 
tarian  conceptions  and  demands  of  the  present 
day  have  robbed  the  craft  of  those  artistic  fea¬ 
tures  which  distinguished  it  in  the  infancy  of  its 
existence.  Plastering  is  now  a  part  of  construc¬ 
tion  rather  than,  as  formerly,  an  addition  to  it. 
Of  late  years  evidences  have  been  manifested  of 
a  return  in  greater  or  less  degree  to  the  art  of 
plastering  as  it  was  developed  by  its  earlier  mas¬ 
ters,  when  debasing  influences  of  competition  and 
cheapness  played  no  or  very  little  part,  and  when 
art  and  beauty  were  uppermost  in  the  mind. 
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Plated  and  Brittania  Wares, 

Composition  of  Britannia. — Britannia  is  a  white 
metal  alloy  of  tin,  antimony,  bismuth,  copper, 
etc.,  somewhat  resembling  silver  and  largely  used 
for  tableware.  Britannia  metal  is  used  for 
spoons,  handles,  pillars,  spouts,  castings  harden¬ 
ing  and  various  other  purposes.  Britannia  for 
spoons  is  made,  usually,  in  the  proportions  of  100 
parts  tin,  10  parts  antimony  and  5  parts  harden¬ 
ing,  with  one  or  two  other  mixtures.  For  han¬ 
dles  the  proportions  are  2  of  copper,  5  of  anti¬ 
mony  and  140  of  tin.  Britannia  for  castings  is 
made  in  the  proportion  of  5  parts  antimony,  5 
parts  hardening  and  100  parts  tin.  It  will  there¬ 
fore  he  seen  that  the  main  ingredients  are  tin, 
copper  and  antimony.  Hardening  for  britannia 
is  mixed  separately  from  other  ingredients,  and 
is  made  of  copper  and  tin  in  the  proportion  of 
2  to  1.  The  compositions  are  various  for  the  dif¬ 
ferent  purposes. 

Home  of  the  Industry. — The  industry  of  britan¬ 
nia  making  has  developed  to  large  proportions, 
and  its  chief  home  is  in  Connecticut,  where  large 
plants,  finely  equipped,  are  engaged  in  the  manu¬ 
facture  of  this  product,  and  which  are  equipped 
with  machinery  of  special  design  and  construc¬ 
tion,  adapted  for  the  most  economic  production 
of  this  valuable  metal. 

Plated  Ware. — Plated  ware  is  made  with  a  thin 
covering  or  coating  of  silver  or  other  metal,  either 
by  a  mechanical  process  or  hammering  or  a  chem¬ 
ical  process,  as  in  electro-plating.  The  plating 
industry  has,  since  the  cheapening  of  silver,  de¬ 
veloped  into  a  very  important  industry.  The  dis¬ 
covery  of  large  bodies  of  silver  ore,  accompanied 
with  the  demonetization  of  silver  as  a  currency, 
has  resulted  in  its  great  cheapening,  and  in  this 
way  has  brought  about  the  building  up  of  a  profit¬ 
able  industry.  The  invention  of  mechanical  ap¬ 
pliances  and  the  better  understanding  of  the 
chemical  and  electrolitic  action  of  metals,  has  fur¬ 
ther  aided  in  the  strengthening  of  this  industry. 
The  popular  love  for  silver  and  its  brightness  in 
articles  of  domestic  use  has  created  a  very  heavy 
demand  for  plated  ware,  which  is  increasing  year 
by  year. 

Other  Compositions. — Among  the  various  prepa¬ 
rations  may  be  mentioned  the  following:  Melt  to¬ 
gether  equal  parts  of  plate  brass,  bismuth,  anti¬ 
mony  and  tin.  Add  the  mixture  at  discretion  to 
melted  tin  until  it  acquires  the  proper  degree  of 
color  and  hardness;  or  melt  together  1  part  of 
antimony,  4  parts  of  brass  and  5  or  more  parts 
<jf  tin.  This  may  be  used  at  once. 


Plumbers  and  Plumbing. 

The  remarkable  growth  of  towns  and  cities, 
the  expansion  of  the  facilities  for  the  furnish¬ 
ing  of  light,  heat  and  power,  the  enormous  growth 
of  manufacturing,  the  aroused  interest  in  hy¬ 
gienic  surroundings  and  the  concentration  of 
people  and  productive  capacity  within  minimized 
space,  together  with  some  other  agencies,  have 
served  to  transform  the  once  simple  craft  of 
plumbing  into  one  of  the  most  important  indus¬ 
tries.  The  progress  of  this  important  craft  is  in¬ 
dicated  by  the  great  variety  of  appliances  and 
accessories,  many  of  which  are  patented,  and  in 
great  industries  which  have  sprung  up  to  supply 
plumbers’  requirements. 

Manufacture  of  Pipe. — The  manufacturing  of 
pipe  has  developed  into  an  important  industry. 
Cast-iron  pipe,  wrought-iron  pipe,  brass  pipe,  lead 
pipe  and  tile  pipe  are  all  used  in  plumbers’  work. 
The  fittings  are  variously  designated.  Such  as  Y, 
TY,  and-  double  TY.  The  common  methods  of 
making  joints  in  lead  pipe  are  known  as  the  “cup 
joint”  and  the  “wipe  joint.”  Metal  piping  is 
chiefly  used  in  buildings,  but  in  solid  earth,  salt- 
glazed,  vitrified  or  terra-cotta  pipe  are  used  for 
making  connection  with  the  main  sewer. 

Practice. — There  is  much  divergent  practice  in 
the  methods  of  connecting  traps,  and  cities  vary 
in  their  respective  requirements.  Siphoning  is 
well  understood  and  utilized  at  every  point. 
Three  methods  are  used  to  prevent  destruction  of 
seals  by  siphoning.  The  first  is  back-venting; 
second,  to  make  the  body  of  the  trap  so  large  that 
a  sufficient  quantity  of  water  will  always  adhere 
to  its  side,  after  siphoning,  to  restore  the  seal; 
third,  the  use  of  a  trap  of  such  form  that  it  will 
not  siphon  and  be  self-cleaning. 

Tests. — The  same  general  principles  govern  the 
plumbing  of  hotels,  school-houses,  railroad  sta¬ 
tions,  office  buildings,  shops  and  factories.  Two 
tests  are  usually  applied  to  determine  the  correct¬ 
ness  of  the  work;  first,  the  roughing  process, 
which  applies  to  soil,  waste  and  vent  pipes,  and 
is  done  before  the  fixtures  are  connected.  The 
second  or  final  test  is  made  after  the  fixtures  are 
in  and  is  made  in  two  ways,  viz.:  by  the  “pepper¬ 
mint  test”  and  the  “smoke  test.” 

Hydraulics. — The  science  of  hydraulics  as  to 
plumbing  is  all  important.  To  this  end,  tables 
showing  results  of  experiment  and  experience 
have  been  formulated,  reference- to  which  enables 
the  proficient  plumber  to  solve  most  problems 
with  which  he  has  to  deal. 


PLUMBERS  AND  PLUMBING. 
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Materials  Used. — Wrought  iron,  lead  and  brass 
are  the  principal  materials  used  for  water-pipes. 
Wrought-iron  pipe  is  the  cheapest  and  easiest  to 
lay.  Tin-lined  lead  pipe  for  domestic  purposes  is 
objectionable  because  of  the  difficulty  in  making 
joints.  Brass  is  one  of  the  best  materials  for  hot- 
water  pipes.  The  most  common  forms  of  pump 
used  are  known  as  the  lift  pump  and  the  suction 
pump.  The  two  methods  for  supplying  a  build¬ 
ing  with  water  are  known  as  the  “direct  supply 
system/’  and  the  other,  the  “indirect”  or  .tank 
system.  The  indirect  is  better  for  domestic  pur¬ 
poses.  In  the  indirect  system  each  fixture  is  con¬ 
nected  with  the  supply  pipe  and  is  under  the 
same  pressure  as  the  street  main  unless  a  reduc¬ 
ing  valve  is  introduced.  Most  modern  systems  of 
plumbing  include  a  hot-water  supply.  The  boiler 
used  in  these  systems  is  not  a  heater  but  only  a 
storage  tank  and  it  is  important  that  there  be  no 
sediment  between  the  water-back  and  the  boiler. 

Gas  Piping. — Gas  piping  in  buildings  is  a  sepa¬ 
rate  branch  of  plumbing;  cooking  by  gas  has  de¬ 
veloped  a  number  of  economic  appliances  of  great 
value,  which  have  greatly  modified  minor  house¬ 
keeping.  The  manufacture  of  gas  machines  has 
become  an  important  and  rapidly-growing  indus¬ 
try  and  bears  some  relationship  to  the  plumber’s 
craft.  The  mechanical  engineer  of  to-day,  as  well 
as  the  architect  and  builder,  find  it  an  absolute 
necessity  to  become,  in  a  sense,  a  plumber,  in  or¬ 
der  to  meet  the  exacting  demands  of  modern 
construction  and  the  urgent  requirements  of 
municipal  growth. 

Plumbers’  Tools. — The  principal  work  of  the 
plumber  is  directed  to  the  making  of  connections 
for  water  and  gas  and  in  adjusting  apparatus  for 
domestic  convenience  and  all  hydraulic  appliances 
required  in  habitations.  The  plumbers’  tools  may 
be  roughly  classified  as  knives,  chisels,  gauges, 
rasps  or  files  and  planes  for  fitting  and  jointing, 
dressing  and  flattening  tools,  hammers  and  mal¬ 
lets,  ladles,  a  hand  grate  or  stove,  stock  and  bits 
for  boring  holes,  rules  of  boxwood  and  of  steel, 
compasses,  lines,  centerbits,  weighing  apparatus, 
etc.  The  material  used  is  chiefly  lead  and  solder. 

Solders  Used. — Among  the  ordinary  solders  used 
may  be  mentioned  soft  coarse,  made  of  1  part  tin 
and  2  parts  lead;  soft  fine,  tin  2,  lead  1;  soft 
fusible,  tin  2,  lead  1,  bismuth  1;  pewterers’,  tin  3, 
lead  4,  bismuth  2;  soft  spelter,  copper  1,  zinc  1; 
hard  spelter,  copper  2,  zinc  1;  solder  for  brass 
and  iron,  silver  1,  brass  1.  To  solder  tin,  use 
coarse  or  fine  soft  solder  and  resin  flux  lead,  soft 
coarse  solder,  with  resin  flux;  to  solder  brass,  cop¬ 
per,  iron  and  zinc,  use  coarse  soft  solder  with  zinc 


chloride  as  flux;  brass,  soft  spelter  with  borax  as 
flux. 

Coarse  Solder,  How  Made. — Plumbers’  coarse 
solder  is  made  of  tin  1  part,  lead  3  parts,  with 
resin  as  flux,  fluxing  point  800  Fahr.;  plumbers’ 
sealed  solder,  tin  1  part,  lead  2,  resin  flux,  fluxing 
point  441  Fahr.;  plumbers’  fine  solder,  tin  1,  lead 
2,  resin  flux,  fluxing  point  370. 

Tinners’  Solder. — Tin  1£,  lead  1,  resin  or  zinc, 
fluxing  point  334  Fahr.;  hard  solder  for  brass, 
copper  or  iron,  copper  2,  zinc  1,  or  a  solder  of 
good  tough  brass  5  parts,  zinc  1;  silver  solder  foi 
jewelers’,  silver  19,  copper  1,  brass  1;  silver  solder 
for  plating,  silver  2,  brass  1;  silver  solder  for  sil¬ 
ver,  brass  or  iron,  silver  1,  brass  1;  silver  solder 
for  steel  joints,  silver  19,  copper  1,  brass  1;  gold 
solder  is  made  of  12  parts  gold,  2  parts  silver,  4 
parts  copper;  bismuth  solder,  4  parts  lead,  4  parts 
tin,  1  part  bismuth,  or  2  parts  lead,  2  tin,  1  bis¬ 
muth,  or  3  parts  lead,  5  tin  and  3  bismuth. 

To  Solder  Seams. — To  solder  seams  properly, 
the  old  solder  should  be  melted  off,  the  old  tin 
nicely  retinned  and  strips  of  tin  soldered  over  the 
old  seam.  The  edges  of  the  strips  can  be  bent 
slightly  in  the  locker,  so  that  they  will  not 
spring  up  while  being  soldered. 

A  solder  for  sealing  iron  in  stone  is  made  of  2 
parts  lead  and  1  part  zinc.  A  good  soldering 
liquid  is  made  by  cutting  zinc  into  small  pieces 
and  dissolving  in  hydrochloric  acid  until  the  acid 
ceases  to  bubble.  The  acid  is  neutralized  by  ^ 
part  of  the  solution  of  ammonia  added.  This 
should  be  diluted  with  an  equal  quantity  of  water 
and  it  will  not  rust  iron  or  steel. 

Other  Good  Solders. — A  good  soldering  paste  is 
made  by  mixing  starch  paste  in  a  solution  of 
chloride  of  tin.  There  are  numerous  methods  for 
cold  soldering.  One  of  the  best  methods  of  pre¬ 
paring  such  solder,  which  is  somewhat  tedious,  is 
as  follows:  Take  1  part  metallic  sodium  to  50  or 
60  parts  mercury,  shake  well  in  a  bottle  and  well 
stoppered.  It  will  amalgamate  any  metallic  sur¬ 
face,  even  cast  iron.  Sodium  amalgam  can  be 
purchased.  A  soft  solder  of  great  value  is  made 
of  2  parts  tin  to  1  part  lead,  which  is  applied  with 
a  hot  copper  bolt  or  blow-pipe  flame. 

Fluxes. — To  prevent  the  heat  oxidizing  the 
edges  of  the  metal,  the  edges  are  covered  with  a 
substance  having  a  strong  attraction  for  oxygen, 
which  disposes  the  metal  to  unite  to  the  solder  at 
a  low  temperature.  Such  substances  are  called 
fluxes,  and  are  chiefly  borax,  resin,  sal-ammoniac, 
chloride  of  zinc,  Venice  turpentine,  tallow  or  oil. 
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Zinc  may  be  soldered  as  readily  as  tin  by  using 
dilute  hydrochloric  acid,,  |  its  bulk  of  rain  water 
added,  as  a  flux  instead  of  resin.  Keep  the  sol¬ 
dering  iron  hot. 

Cement. — A  plumbers’  cement  is  made  of  1  part 
black  resin,  2  parts  brickdust  finely  powdered  and 
thoroughly  dried,  to  which  the  resin  is  added  in  a 
melted  state. 


Comparative  Summary  of  the  Plumbing,  Gas  and  Steam  Fitting 
Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

2,161 

$5,950,512 

9,684 

$4, 770, 389 
$18,133,259 

5,327 

$29,335,247 

35,457 

$21,915,314 

$80,905,925 

11,876 

$47,111,264 

53,916 

$31,873,866 

$131,852,567 

Wa^e-earners . . . 

"Wages  paid  , . T . 

Value  of  products, . 

Pneumatic  Machinery. 

Pneumatic  Tools. — The  use  of  air  as  a  motive 
power  in  a  large  and  rapidly  increasing  number  of 
mechanical  operations  is  one  of  the  latest  advances 
in  mechanism.  The  pneumatic  process  in  the  op¬ 
eration  of  tools  and  machinery  consists  in  the  com¬ 
pression  of  air  and  in  the  use  of  the  resulting 
pressure  to  operate  tools  or  other  mechanical 
agencies.  For  this  purpose  there  are  compressors 
and  motors,  varying  in  size  and  capacity  according 
to  the  power  required  and  the  kind  of  work  to  be 
done. 

Classes  of  Work  Done. — Tools  are  especially  de¬ 
signed  for  operating  pneumatic  chipping,  calking, 
riveting  and  stone-cutting  hammers,  drills,  ream¬ 
ers,  wood-boring  machines,  flue  cutters,  painting 
machines,  straight  lift  and  motor  hoists,  stone- 
surfacing  machines  and  all  classes  of  compressed- 
air  machinery  in  machine  shops,  boiler  shops, 
railroad  shops,  ship  yards,  stone  yards  and  in 
bridge  and  building  construction  work.  Com¬ 
pressors  are  used  for  transmitting  natural  gas, 
driving  rock  drills,  coal  cutters,  pumps,  locomo¬ 
tives,  hoisting  engines  and  other  machinery  in 
mines,  tunnels  and  quarries;  sinking  bridge  cais¬ 
sons,  pumping  water  by  compressed  air  and  every 
other  purpose  for  which  compressed  air  is  utilized. 
A  pneumatically  operated  chisel,  for  instance,  is 
pushed  against  the  metal  to  be  removed,  and  the 
applied  power,  acting  on  the  interior  mechanism, 
drives  the  chisel  through  the  iron  or  steel  to  be 
removed. 

The  Motor. — The  pneumatic  motor  consists  of 
two  double  oscillating  cylinders  set  at  right 


angles  in  an  air-tight  case.  There  is  no  movable 
mechanism,  as  the  oscillation  of  the  cylinders 
opens  and  closes  the  ports.  A  small  quantity  of 
oil  is  kept  in  the  case,  so  that  the  crank  in  re¬ 
volving  lubricates  itself  and  dashes  the  oil  on  the 
valve  seats,  from  which  the  air  carries  it  through 
the  inlet  ports  in  sufficient  quantities  to  thor¬ 
oughly  lubricate  the  pistons.  The  air  ports  are. 
controlled  by  a  balanced  slide  valve,  which  closes 
them  when  on  a  center  and  starts  or  reverses  the 
motor  as  it  may  be  turned  to  the  right  or  left. 
The  valve  is  thrown  by  a  lever  to  which  chains 
are  attached  of  proper  length  to  be  within  easy 
reach  from  the  floor.  When  the  lever  is  released 
the  valve  is  self-closing.  The  air-supply  is  con¬ 
trolled  and  the  speed  of  the  motor  regulated  at 
the  will  of  the  operator.  The  cylinders  are  bored 
true,  and  are  automatically  adjustable  to  their 
valve  seats,  the  adjustment  being  simple  and 
made  from  the  outside  of  the  motor  case.  The 
piston  rods  are  ground.  The  stuffing  boxes  are 
ample  and  contain  sufficient  packing  for  long 
wear.  The  cylinder  trunnion  bearings  are  bronze. 
The  crank-shaft  bearings  and  the  crank  connec¬ 
tions  are  bronze  bushed.  The  material  used 
throughout  is  the  best  obtainable.  Superior 
workmanship  is  required  on  all  the  vital  details 
of  construction. 

Riveting  Hammers. — With  pneumatic  riveting 
hammers  two  men  and  one  heater  can  average 
daily  (10  hours)  500  rivets,  whereas  by  hand  250 
rivets  per  day  was  a  good  day’s  work  for  three 
men  and  one  heater.  This  is  done  by  one  air 
hammer  only.  The  work  is  far  superior  to  hand 
work,  leaves  less  loose  rivets,  heads  are  invariably 
perfect,  shank  of  rivet  filling  hole  and  the  work 
in  every  way  far  exceeds  the  hand  work.  It  seems 
useless  to  call  attention  to  the  benefit  of  reamed 
holes  in  assembling  joints  made  by  pneumatic 
drills  over  the  “drift-pin  work,”  so  much  in  use 
where  hand  riveting  prevails;  but  with  the  rapid¬ 
ity  that  air  drills  run  the  expense  of  reaming 
rivet  holes  has  been  reduced  to  a  minimum. 
Improved  hammers  are  free  of  vibration  or  con¬ 
cussion  that  had  been  somewhat  of  a  drawback 
to  the  earlier  hammers.  In  field  work  there 
were  many  difficulties  when  doing  hand  work 
that  would  cause  delays  that  are  now  overcome 
quickly  by  use  of  air.  In  chipping,  cutting  out, 
reaming,  drilling,  etc.,  work  can  be  done  in  a 
fraction  of  the  time  that  it  used  to  take. 

Air  Drills. — Piston  air  drills  and  reversible  ma¬ 
chines  operated  pneumatically,  now  in  quite  gen¬ 
eral  use,  are  probably  the  highest  evidences  of 
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progress  along  pneumatically-operated  devices. 
These  machines  are  of  the  “balanced”  piston 
type,  and  consist  of  four  single  acting  cylinders 
arranged  in  pairs,  each  pair  of  pistons  being  con¬ 
nected  to  opposite  wrists  of  a  double  crank  shaft; 
each  piston  of  each  pair  travels  in  opposite  di¬ 
rections  at  all  parts  of  the  stroke,  thereby  insur¬ 
ing  a  smooth  running  machine.  The  balanced 
piston  valves  are  set  to  cut  olf  at  five-eighths  of 
the  full  stroke,  thus  insuring  great  economy  in 
the  use  of  air  without  sacrificing  speed  or  power. 

Method  of  Action. — The  crank-shaft  revolves  in 
an  enclosed  chamber  designed  to  be  kept  partly 
filled  with  oil.  All  of  the  four  cylinders  open  at 
the  rear  ends  into  this  compartment,  and  the 
gear  case  also  communicates  with,  and  forms  a 
portion  of  this  chamber  or  oil  receptacle.  When 
the  machine  is  in  use  the  rapid  rotation  of  the 
crank  shaft  throws  the  enclosed  oil  over  the  parts 
located  in  the  chamber  and  in  the  gear  case, 
thereby  insuring  perfect  and  continuous  lubrica¬ 
tion  of  all  the  parts.  In  these  machines  the  ex¬ 
haust  air  does  not  pass  through  the  working 
parts,  therefore  there  is  no  drying  of  the  oil,  as 
is  the  case  with  machines  that  exhaust  internally. 
This  method  of  exhaust  prevents  any  particles  of 
grit  or  dust  contained  in  the  air  from  getting  into 
the  working  parts  of  the  machine. 

Pneumatic  tools  have  revolutionized  many  ma¬ 
chine-shop  processes.  The  air  compressors  used 
are  operated  by  hand,  belt,  gear,  electricity, 
water-power,  gas  or  by  oil  engines,  and  the  types 
of  machines  used  are  single,  straight-line  engines, 
duplex,  half  duplex  and  compound. 

Capacity  of  Compressors.  —  The  air  compress¬ 
ors  are  made  of  varying  capacities,  ranging  from 
95  cubic  feet  of  free  air  per  minute  with  130  revo¬ 
lutions,  to  750  cubic  feet  per  minute  and  150 
revolutions  per  minute.  Weights  of  compression 
Tange  from  1,000  to  19,000  pounds.  Exceptional 
sizes  from  20,000  pounds  to  65,000  pounds,  in 
which  latter  case  the  capacity  is  2,052  cubic  feet 
of  air  per  minute  with  120  revolutions;  weight 
of  fly-wheel,  10,000  pounds;  horse-power,  360. 


Preserving1  Fruits  and  Vegetables,  Art  of. 

Three  Systems  of  Drying. — Nearly  all  the  im¬ 
provements  relating  to  drying  or  evaporating 
fruits  or  vegetables  fall  within  one  of  three  classes: 
First,  those  in  which  the  trays  of  fruit  are  placed 
upon  stationary  ledges  within  a  heated  chamber; 
second,  those  in  which  the  trays  of  fruit  are  placed 


within  a  heated  chamber  and  raised  or  lowered 
step  by  step  by  mechanical  means  farther  away 
from  or  toward  the  source  of  heat  as  the  drying 
progresses;  third,  those  in  which  the  fruit  is 
placed  in  imperforate  steam- jacketed  pans. 

Modified  Improvements. — These  three  types  of 
fruit  driers  form,  under  the  present  classification, 
the  basis  of  the  sub-classes — driers,  shelf  and  tray, 
elevator  and  pan,  and  boiler,  respectively.  These 
processes  have  been  known  for  over  thirty  years. 
Improvements  have  been  made  since  then,  but 
only  in  the  direction  of  details  of  form,  ventila¬ 
tion,  methods  of  regulating  heat,  or  moving  the 
trays,  but  without  marked  change  in  structure  or 
advance  in  efficiency. 

Sterilizers. — A  large  class  of  devices  has  been 
brought  into  general  use  during  the  past  thirty 
years,  called  “sterilizers.”  In  some  of  these  the 
receptacles  are  placed  within  the  chamber,  and  by 
devices  operated  from  the  outside,  the  cans  or 
bottles  are  opened  or  shut  while  within  the  steam- 
filled  chamber. 

Commercial  Results.  —  These  improvements 
have  developed  a  great  demand  for  fruits  and 
vegetables  which  would  not  otherwise  exist,  by 
reason  of  the  fact  that  these  products  are  pre¬ 
served  in  a  condition  which  allows  them  to  be  mar¬ 
keted  throughout  the  twelve  months  of  the  year. 
Their  dietetic  values  have  created  a  large  and 
steady  demand  for  them,  and  a  great  industry  has 
been  built  up  which  simplifies  housekeeping  and 
affords  ready-prepared  foods  for  immediate  use. 


Comparative  Summary  of  Fruits  and  Vegetables— Canning  and  Preserving. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

TVage-earnArs.  TTtTt, 

411 

$8,247,488 

31.905 

$2,679,960 

$17,599,676 

886 

$16,315,185 

49,762 

$4,651,317 

$29,862,416 

1,808 

$27,743,067 

36,401 

$8,060,793 

$50,668,313 

TV Ages  paid . . 

Value  of  products . . 

Increase. — The  use  of  fruits  and  vegetables 
dried  or  prepared  for  future  use  and  readily  avail¬ 
able,  has  increased  threefold  within  twenty  years, 
and  the  number  of  establishments  has  increased 
over  fourfold,  while  the  number  of  wage  earners 
has  only  slightly  increased,  because  of  the  remark¬ 
able  improvements  which  have  been  made  in  the 
manufacturing  and  handling  processes.  House¬ 
hold  labor  has  been  minimized  by  the  supplies  of 
fruits  and  vegetables  now  annually  turned  out  in 
immense  quantities.  This  industry  has  also  given 
an  impetus  to  the  orchard  and  vineyard  interests. 
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The  almost  doubling  of  the  distribution  of 
canned  fruits  and  vegetables  during  the  past  dec¬ 
ade  and  the  practical  doubling  of  invested  capi¬ 
tal  indicate  very  clearly  the  future  trend  of  the 
industry,  both  as  to  volume  and  variety  of  pro¬ 
duction.  The  elimination  of  kitchen  duties  and 
household  responsibilities,  stimulated  by  the 
“servant  girl”  problem,  is  calling  for  the  greatest 
possible  preparation  of  foods  in  factories  and 
their  distribution  in  convenient  packages  for 
consumption.  This  tendency  is  further  stimu¬ 
lated  by  the  economies  effected  through  whole¬ 
sale  manufacture,  the  cheaper  cost  of  material 
through  wholesale  purchases  and  the  elimination 
of  numerous  middlemen’s  profits  from  garden  a^ 
orchard  to  the  factory.  Perhaps  no  other  in¬ 
dustry  in  the  United  States  has  as  great  possi¬ 
bilities  before  it  for  expansion.  Mechanical  proc¬ 
esses  are  being  revolutionized  in  manufacturing. 
Purity  of  product  is  being  increasingly  assured. 


Printing:  and  Printers. 

Origin  of  Styles  of  Type. — Italic  type  were  first 
used  in  the  year  1500;  Greek  type,  in  1465;  He¬ 
brew,  in  1475;  Arabic,  in  1514;  Syriac,  in  1538; 
Armenian,  in  1591;  Ethiopic,  in  1513;  Coptic,  in 
1636;  Samaritan,  in  1636;  Slavonic,  in  1491;  Rus¬ 
sian,  in  1517;  Etruscan,  in  1713;  Runic,  in  1611; 
Gothic,  in  1677;  Scandinavian,  in  1677;  Anglo- 
Saxon,  in  1567;  Irish,  in  1571.  The  earliest  type 
of  music  type  was  seen  in  1495.  Printing  for  the 
blind  was  first  introduced  in  1784.  Eshard  Rat- 
dolt,  of  Venice,  in  1475  introduced  wood-cut  ini¬ 
tials.  Caxton  introduced  one  or  two  kinds  in  1484. 
Type  ornaments  and  flowers,  as  fine  as  some  made 
now,  were  used  by  printers  in  Holland  between 
1475  and  1490. 

Art  in  Early  Printing. — The  early  printers  gave 
more  attention  to  artistic  effect,  and  the  early 
binders  to  greater  excellence  from  every  point  of 
view.  Their  work  along  both  lines  has  been  of  late 
years  copied  or  imitated.  The  early  German, 
French  and  English  printers  excelled  in  some  spe¬ 
cial  features,  but  as  soon  as  a  commercial  demand 
arose,  old-time  excellence  was  lost  sight  of  and 
work  began  to  be  turned  out  as  cheaply  as  pos¬ 
sible. 

The  Cylinder  Press. — 'For  a  long  time  the  hand- 
press  answered  requirements,  and  it  was  enlarged 
from  time  to  time  until  the  limit  was  reached. 
Meanwhile,  inventors  were  at  work  on  the  cylin¬ 
der  press,  but  it  was  looked  upon  with  suspicion 
for  fine  work.  The  platen  presses  were  reserved 
for  this  purpose.  Soon  experiments  demonstrated 


the  cylinder  press  was  much  quicker  and  more 
productive,  and  required  for  a  given  amount  of 
work  less  driving  power. 

Kinds. — Cylinder  presses  are  of  two  kinds,  viz.: 
the  cylinder  and  rotary.  The  single  cylinder  soon 
proved  its  great  value  and  reduced  the  nine  oper¬ 
ations  of  the  hand-press.  The  extra-color  Brem- 
mer  machine  was  followed  by  the  Marinoni,  and 
that  by  the  Water  machine.  At  first  the  early 
inventors  tried  to  use  cylinders  covered  with 
leather,  but  composition  rollers  soon  took  their 
place.  Through  the  recent  improvements  made, 
it  has  been  found  that  the  former  habit  of  damp¬ 
ening  paper  to  secure  a  good  impression  can  be 
safely  discarded. 

Present  Tendency  to  Early  Art. — Artistic  print¬ 
ing  is  now  being  revived  in  answer  to  demands  for 
finer  typography,  and  in  the  United  States  a  vig¬ 
orous  impulse  has  been  imparted  to  it,  resulting 
in  the  production  of  books  which,  in  points  of 
typography  and  binding,  compare  favorably  with 
the  finest  work  of  the  early  printers  and  book¬ 
makers. 

Subdivision  of  Work. — The  subdivision  of  work 
which  has  accompanied  the  progress  of  printing 
has  contributed  to  the  excellence  of  work.  T'o-day 
the  work  of  composition  is  highly  specialized.  J ob 
printing,  book  printing  and  a  score  of  other 
branches  have  been  developed  to  a  high  degree  of 
efficiency.  The  modern  printing  establishment 
represents  a  complexity  of  appliances  and  devices 
and  methods  which  would  confound  an  old-time 
printer  could  he  reappear. 

Early  Printing  in  America. — The  first  printing 
done  in  America,  was  at  Cambridge,  by  Daye,  in 
1639,  who  printed  the  “Freeman’s  Oath,”  on  a 
press  brought  from  England  in  1638.  In  1649 
Samuel  Green  printed  Eliot’s  Indian  Bible  on  a 
press  sent  from  England;  in  1655  John  Foster  set 
up  the  first  press  in  Boston;  in  1674  and  in  1690 
Richard  Pierce  published  a  newspaper,  which  was 
afterward  suppressed.  The  “Boston  News  Letter” 
appeared  in  1704,  and  the  “Boston  Gazette”  in 
1719.  The  art  of  printing  was  introduced  into 
Massachusetts  and  Pennsylvania  earlier  than  in 
New  York.  William  Bradford  was  induced  by  the 
New  York  State  Government  in  1693  to  go  from 
Philadelphia  to  New  York  to  print  “Acts  of  As¬ 
sembly  and  Publick  Papers.”  In  1725  he  started 
the  first  paper  there,  the  “Weekly  Gazette.” 

The  annual  fairs  and  trade  sales  of  books  es¬ 
tablished  in  New  York  in  1802  by  the  American 
Company  of  Booksellers,  stimulated  printing.  The 
establishment  of  the  Harpers  in  1817,  and  of  the 
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Appletons  in  1825,  still  further  aided  the  indus¬ 
try' 

Type  Foundries  and  Presses. — Small  type  foun¬ 
dries  soon  began  to  appear  to  supply  the  early 
printers.  A  type-casting  machine  was  invented  in 
1838  by  Bruce,  and  by  this  process  the  cost  of  type 
was  greatly  reduced.  The  attention  of  inventive 
machinists  was  directed  to  the  improvement  and 
enlargement  of  presses,  and  one  improvement 
after  another  followed  in  rapid  succession. 

The  Advent  of  the  Hoe. — When  Robert  Hoe,  in 
1853,  invented  the  10-cylinder  press,  it  was  de¬ 
clared  by  the  Lords  of  the  Privy  Council  of  Eng¬ 
land  to  be  “one  of  the  greatest  steps  ever  taken 
in  printing,”  and  doubtless  it  was. 

The  Mergenthaler  Machine.  —  The  first  step 
successfully  taken  in  machine  composition  was 
when  Ottmar  Mergenthaler,  in  1886,  introduced, 
after  many  years  of  effort,  his  Linotype  machine, 
in  which  machine  types  have  no  existence.  The 
unit  is  the  line,  which  is  known  as  a  “slug.”  By 
pressing  the  keys,  the  operator  assembles  brass 
matrices,  and  on  the  completion  of  a  line  these 
are  pressed  forward  against  a  bar  of  molten  type- 
metal,  casting  the  line  or  slug  ready  for  printing. 
By  continuation  of  this  process  the  matrices  re¬ 
turn  automatically  to  their  receptacles. 

Some  Others. — The  Lanston  Monotype  is  a  com¬ 
bination  of  a  keyboard,  by  which  a  strip  of  paper 
is  punched,  and  a  machine  casting  individual 
types  from  matrices  indicated  by  the  passage  of 
compressed  air  through  the  holes  in  the  punched 
paper  strip.  The  Godson  Graphotype  is  a  combi¬ 
nation  of  two  machines  operated  by  electricity, 
and  casts  individual  type.  The  Scudder  Monoline, 
a  Canadian  machine,  has  its  matrices  located  in  a 
disk.  Besides  these  are  the  Dow  Composing  Ma¬ 
chine  and  the  Simplex  One-Man  Type-Setter. 

Art  Development. — The  art  of  printing  is  devel¬ 
oping  to  higher  excellence.  Three  styles  have  pre¬ 
vailed  within  the  past  twenty  years.  The  first 
showed  a  great  number  of  face  type  in  all  display 
work  and  on  title-pages.  The  second  style  imi¬ 
tated  ancient  designs  and  type  faces.  The  third 
style  used  the  plainest  type  for  titles  and  display. 

Progress  in  Press  Building. — The  old  cylinder 
press  still  holds  its  place,  but  its  proud  brothers 
deign  scarcely  to  notice  it.  Let  us  note  the  steps 
of  progress.  The  old-fashioned  drum-cylinder 
press  was  evolved  from  the  double-cylinder,  which 
in  turn  was  evolved  from  the  cylinder.  Then  came 
the  stop-cylinder  press,  which  permitted  more  ac¬ 
curate  feeding  and  did  very  good  “registering.” 


The  Web-Perfecting  Press. — Hoe  &  Co.,in  1871, 
introduced  the  first  successful  perfecting  press; 
next  came  the  perfecting  of  folding  mechanism, 
by  which  papers  of  any  number  of  even  pages  are 
turned  out  cut,  pasted,  folded  and  counted,  at 
rates  of  speed  varying  from  12,000  to  150,000  an 
hour.  In  this  press  a  roll  or  “web”  of  paper  passes 
into  the  press,  and  is  printed,  or  “perfected,”  on 
both  sides  before  being  cut  or  folded. 

The  Double-Supplement  Press. — Next  followed 
the  double-supplement  press;  then  the  quadruple 
press,  which,  instead  of  being  arranged  side  by 
side,  the  presses  were  often  constructed  with  the 
supplementary  press  on  top,  making  a  double- 
decker.  This  was  converted  into  a  sextuple 
press,  and  it  became  a  simple  matter  to  convert 
this  into  an  octuple  press,  which  is  sometimes  con¬ 
structed  by  piling  four  double  presses  one  above 
the  other. 

Illustrated  Supplements. — The  illustrated  col¬ 
ored  supplements  of  the  large  city  journals  are 
produced  by  the  adaptation  of  these  presses  to 
color  printing,  permitting  the  use  of  one,  two  or 
three  colors  besides  black.  This  principle  has 
been  carried  still  farther  in  a  rotary  multicolor 
and  half-tone  machine,  which  prints  in  as  many 
as  eleven  colors,  and  has  a  capacity  of  48,000  full- 
sized  8-page  papers  per  hour. 

Two  Classes  of  Web  Presses. — There  are  two 
general  classes  of  web  presses.  In  one  the  “'angle 
bar”  turns  the  sheets  in  order  to  assemble  them 
from  the  different  webs.  The  other  is  known  as 
the  “straight  line,”  the  sheet  being  run  through 
the  press  without  being  diverted  from  a  straight 
course. 

The  Multipress. — In  the  Multipress  perfecting 
press,  the  type  beds  are  stationary  and  the  cylin¬ 
ders  roll  back  and  forth  upon  them.  These  are 
adapted  to  country  dailies.  There  are  many  vari¬ 
ations  of  the  perfecting  press,  to  suit  all  manner 
of  requirements.  One  press  (the  Goss)  is  fitted 
with  an  ingenious  arrangement  to  prevent  off¬ 
setting.  Rollers  made  of  molasses  and  glue  pass 
over  freshly  printed  paper,  absorbing  the  excess 
of  ink,  which  is  then  transferred  to  a  polished 
cylinder,  from  which  it  is  removed  by  a  cylindrical 
cotton  wiper.  The  perfecting  presses  are  so  im¬ 
proved  that  they  are  now  used  for  fine  magazine 
work. 

Early  Printing  in  Pennsylvania. — The  first 
printing  press  in  Pennsylvania  was  erected  in 
Philadelphia  in  1686,  four  years  after  the  first 
English  settlement  was  made  in  that  colony. 
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Franklin  was  an  established  publisher  of  maga¬ 
zines  and  other  periodicals  in  1741.  In  1760  it 
was  estimated  that  a  half  million  volumes  were 
published  annually  in  that  city.  The  first  Bible 
printed  in  the  United  States,  excepting  those 
printed  in  the  Indian  tongue,  was  from  the  press 
of  Christopher  Sour  in  1743,  and  his  descendants 
are  still  in  the  same  business.  The  first  daily 
paper  in  the  United  States  appeared  in  Philadel¬ 
phia  in  1784,  the  “North  American/’  which  is  still 
published.  Shortly  after  the  opening  of  the  last 
century,  110  wooden  presses  were  in  operation  in 
that  city,  a  larger  number  than  in  any  English- 
speaking  city  in  the  world,  London  excepted. 

Early  Newspapers. — By  1810,  73  newspapers 
had  been  successfully  established  in  Pennsylvania, 
of  which  8  were  daily  papers.  In  1817  George 
Clymer,  of  Pennsylvania,  invented  a  hand-press, 
which  was  introduced  the  following  year  into  Eng¬ 
land,  and  remained  in  use  until  1860.  It  was  the 
first  press  built  in  the  United  States  that  printed 
both  sides  of  a  newspaper  at  once.  Coming  down 
to  the  past  decade,  in  1890  there  were  in  that 
State  1,487  printing  establishments,  employing 
15,000  men,  who  produced  work  valued  at  $34,- 
408,483.  In  1900  there  were  1,795,  which  showed 
an  increase  of  6  per  cent,  in  output  in  ten  years. 

Daily  and  Weekly  Papers. — Dailies  and  week¬ 
lies  sprang  into  being  in  New  York,  Boston  and 
other  Atlantic  coast  cities  early  in  the  century, 
stimulated  by  the  aspirations  of  the  people  for 
news  and  knowledge.  These  early  papers  at¬ 
tracted  the  attention  of  the  general  public,  and 
they  became  in  a  sense  educators  of  public  opin¬ 
ion,  and  grew  steadily  in  circulation  and  influence. 
The  discussion  of  political  questions  soon  became 
a  feature  of  daily  journalism,  and  through  it  the 
voice  of  the  people  found  effective  expression. 

The  Latest  Process. — The  latest  printing  process 
is  known  as  the  Lithotype.  Its  action  is  based  on 
the  idea  of  using  aluminum  plates  for  all  printing 
in  which  lithograph  stones  have  been  employed. 
The  claim  is  also  made  that  it  eliminates  all  set¬ 
ting  and  distribution  of  type,  as  well  as  matrix 
making,  stereotyping  and  electroplating.  The 
plates  are  only  one-thirty-second  of  an  inch  thick. 
As  at  present  constructed,  the  Lithotype  consists 
of  two  parts  or  devices  operating  separately. 

Coordination  of  Parts.  —  Arrangements,  how¬ 
ever,  have  been  made  to  coordinate  these  parts. 
The  first  consists  of  a  small  machine  comprising 
a  keyboard  similar  to  the  ordinary  typewriter  key¬ 
board,  perforating  device  to  perforate  a  paper  rib¬ 
bon  or  strip  of  any  required  length,  and  a  count¬ 
ing  device.  The  perforating  device  is  operated 


electrically  and  controlled  by  the  depression  of 
the  keys. 

Spacing. — The  machihe  automatically  takes 
care  of  the  spaces  between  the  words.  The  per¬ 
forated  strip  goes  directly  into  the  second  part  of 
the  combination,  which  operates  to  bring  the 
printing  member  into  position,  so  that  the  se¬ 
lected  character  is  directly  opposite  the  printing 
point.  The  character  is  then  inked,  the  paper  is 
moved  up  to  the  character,  and  the  impression  is 
taken  therefrom.  This  action  is  repeated  for  each 
character  until  the  line  is  completed,  when  the 
paper-carrying  device  returns  and  moves  for  the 
new  line.  The  transfer  thus  obtained  is  now 
ready  to  be  impressed  on  the  surface  of  the  pre¬ 
pared  aluminum  plate.  The  plate,  with  the  im¬ 
posed  transfer,  is  put  under  pressure,  the  paper 
is  washed  off,  the  impression  thus  made  is  rolled 
up,  and  then,  with  a  few  finishing  touches,  is  ready 
for  the  press. 

Printing  and  Its  Influences  and  Aims. — The 

printing  art  of  to-day  represents  the  struggles, 
toils  and  sacrifices  of  men  who  sought  by  type  to 
broaden  the  character  of  the  American  people,  to 
deepen  their  comprehension  and  to  fit  them  for 
the  work  of  maintaining  and  sustaining  the  prin¬ 
ciples  underlying  free  government.  The  pioneers 
in  printing,  through  their  life-long  devotion  to 
the  purpose  of  disseminating  knowledge,  sought 
to  enlighten  the  people,  as  is  shown  in  the  char¬ 
acter  of  publications  which  passed  through  their 
presses.  They  sought  to  educate  the  human  mind 
out  of  the  inherent  errors  of  the  past,  and  to  open 
it  to  the  stimulating  influences  of  the  present,  and 
to  elevate  and  broaden  its  conceptions  and  aspira¬ 
tions,  that  it  might  in  greater  measure  feel  the 
inspiration  that  precedes  all  genuine  progress. 
The  printers  of  America  have  been  men  who  were 
animated  with  high  ideals  and  who  were  imbued 
with  high  conceptions  of  religious  and  civic  re¬ 
sponsibilities.  What  America,  is,  is  in  a  measure 
due  to  the  devotion  to  high  standards  of  duty  and 
high  ideals  of  citizenship  of  its  early  printers,  led 
by  Franklin,  Bradford  and  a  score  of  broad¬ 
minded  men  who  adopted  printing  as  a  means  to 
reach  the  people. 


A  Comparative  Summary  of  Printing  and  Publishing  in  the  United 
States. 


1880 

1830 

1900 

Number  of  establishments . . . 
Capital  invested . 

8,468 

$63,003,704 
68,506 
$30,54]  ,657 
$90,970,341 

16,566 

$195,387,445 

136,836 

$78,810,319 

$275,452,515 

22,312 

$292,517,072 
162,922 
$84  249,954 
$347 ,U 55,050 

Wage-earners . 

Wages  paid . 

Value  of  product. . . 
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Pulverizing  Machinery. 

Variety  of  Work  Do^e. — The  construction  of 
pulverizing  machinery  has  led  to  the  develop¬ 
ment  of  an  important  industry  in  the  United 
States.  Mechanical  appliances  range  from  the 
giant  ore  crushers  to  the  delicate  devices  for  pul¬ 
verizing  materials  for  drugs  and  other  refined 
products.  The  records  of  the  Patent  Office  ex¬ 
hibit  a  vast  array  of  pulverizing  machines  and 
devices,  each  an  evidence  of  wonderful  mechan¬ 
ical  conception  and  ingenuity  and  skill  in  con¬ 
struction.  The  flour-milling  industry,  the  rice 
industry,  the  crushing  of  cereals  generally  for 
further  use,  the  pulverizing,  of  ores,  the  crushing 
of  stone,  the  grinding  of  coffee,  the  maceration 
of  pulp  for  paper,  the  stamping  of  minerals  for 
the  extraction  of  valuable  ores  and  a  score  or  two 
of  other  uses,  are  all  accomplished  by  these 
widely  diversified  mechanical  appliances,  and 
which  are  operated  by  hand-power,  water,  steam 
and  electricity. 

Feeding  the  Crusher. — The  greater  crushers  or 
pulverizers  are  to  be  found  in  the  mining  indus¬ 
tries.  Roller  crushers  practically  consist  of  two 
hard  steel  cylinders  driven  by  gearing  and  kept  in 
constant  contact  by  means  of  strong  India  rub¬ 
ber  buffers  or  by  equivalent  and  more  durable 
mechanical  devices.  The  ore  is  fed  between 
rollers  which  were  formerly  made  of  iron  and 
were  pressed  together  by  means  of  levers  and 
weights,  which  primitive  process  is  still  pursued 
in  some  localities.  The  modern  roll  crusher  is 
driven  by  means  of  belt  and  gearing  in  conjunc¬ 
tion  with  a  fast  and  loose  pulley.  In  some  crush¬ 
ers  used  in  certain  parts  of  the  world,  India  rub¬ 
ber  springs  supplant  cumbrous  systems  of  levers 
and  weights.  The  feeding  of  large  crusher  rolls 
is  to  a  degree  regulated  by  the  picking  table 
above,  so  that  the  mineral  arrives  in  a  continuous 
stream  of  approximately  equal  masses,  which  fact 
adds  to  the  effective,  crushing  power.  The  work¬ 
ing  parts  of  crushers  are  shells  made  of  chilled 
iron  or  steel.  Most  of  the  later  American 
crushers  embody  patented  improvements  and  de¬ 
vices  which  vastly  increase  their  efficiency  and 
their  economic  value. 

Concentrating  Machinery.  —  Concentration  is 
the  process  of  enriching  ores  and  is  divided  into 
two  general  systems,  coarse  and  fine,  the  choice 
of  system  depending  on  the  nature  of  the  ore  to 
be  treated. 

The  ores  for  coarse  concentration  are  those 
whose  minerals  are  in  large  crystals,  masses  or 


seams.  Among  these  may  be  mentioned  ores  of 
lead,  zinc,  copper  and  iron. 

The  ores  adapted  to  fine  concentration  contain 
the  mineral  in  fine  particles  or  crystals,  dissemi¬ 
nated  through  the  mass  of  the  rock  in  such  a 
manner  that  a  coarse  crushing  would  leave  the 
pieces  of  waste  rock  still  impregnated  with  the 
mineral.  Ores  of  silver,  gold  and  tin  are  usually 
of  this  character. 

Machinery  for  coarse  concentration  are  stone- 
breakers,  picking  tables,  roller  crushers,  sizing 
trommels,  jiggers,  classifying  apparatus,  fine 
jiggers  and  some  form  of  huddle,  table  or  vanner 
for  the  treatment  of  the  slimes.  The  ore  is 
crushed  as  little  as  possible  and  the  formation  of 
sands  and  slimes  is  avoided. 

In  fine  concentration  the  ore  is  reduced  at  once 
to  sand  and  concentrated  by  the  same  machinery 
as  is  used  for  the  classification  and  enriching  of 
the  sands  and  slimes  made  in  coarse  concentra¬ 
tion.  In  gold  and  silver  ores  the  precious  metals 
are  extracted  by  amalgamation,  where  free,  be¬ 
fore  concentration,  but  most  ores  require  both 
processes. 

Rock  Crushers. — The  success  of  the  Blake  ma¬ 
chine  as  a  stone  and  rock  breaker  led  to  the  in¬ 
troduction  of  modifications  and  improvements 
now  on  the  market;  the  industrial  requirements 
of  the  day  are  very  fully  met  by  a  variety  of 
crushers  representing  highest  possible  achieve¬ 
ment.  The  Blake-Marsden  stone  breaker  varies 
in  size  from  4x2  inches  to  30x24  inches  at  the 
mouth.  In  the  Huntington  mill  the  rolls,  instead 
of  being  fixed  on  parallel  shafts  pressed  together 
by  buffers,  are  suspended  vertically  and  crush  by 
their  centrifugal  force. 

Stamp  Mills. — Machines  for  the  purpose  of  pul¬ 
verizing  ore  by  means  of  stamps  have  been  used 
for  three  or  four  centuries.  The  stamp  mills  of 
the  West  have  been  improved  up  until  it  would 
seem  that  the  only  increase  of  capacity  is  now  in 
adding  additional  stamps.  Many  endeavors  have 
been  made  to  improve  upon  the  stamp  battery, 
but  it  is,  perhaps,  the  most  effective  machine  yet 
invented. 

The  Steam  Stamp. — The  important  feature  of 
the  stamp  battery  is  the  steam  stamp  which  works 
upon  the  principle  of  the  steam  hammer. 
Although  the  use  of  stamps  is  very  general  and 
the  machine  is  popular,  it  is  not  the  most  per¬ 
fect  appliance  for  crushing  gold  quartz.  The 
great  desideratum  is  a  machine  that  will  liberate 
the  atoms  of  gold  from  their  matrix  of  quartz  or 
other  gangue  without  destroying  them,  just  as 
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the  kernel  of  a  nut  is  freed  from  its  shell  by  the 
nut  cracker.  Some  mechanical  engineers  are  dis¬ 
posed  to  admit  that  no  appliance  has  yet  been  in¬ 
vented  which  will  stop  short  at  this  point.  The 
steam  stamp,  acting  on  the  principle  of  the  steam 
hammer,  running  at  the  rate  of  90  blows  a  min¬ 
ute,  is  capable  of  crushing  fine,  a  quantity  of  150 
tons  in  24  hours,  and  coarse,  230  tons  in  the 
game  time,  though  some  do  more  work. 

A  Defect  of  Machinery. — In  stamping,  except  in 
the  later  machines,  the  atoms  of  gold  are 
crushed  up  and  flattened,  and  by  the  continued 
blows  are  beaten  out  into  thin  films  into  which 
the  hard,  stony  particles  are  driven.  The  effect 
of  this  is  that  the  gold  is  either  so  finely  divided 
as  to  float  away  with  the  water,  or  that  the  flat¬ 
tened  grains  are  hardened  by  the  repeated  blows 
and  coated  by  a  film  of  gangue  or  other  impurity 
which  effectually  prevents  their  being  attacked 
and  retained  by  the  mercury  of  the  amalgamated 
plates. 

There  is  another  serious  imperfection  common 
to  most  pulverizing  machines,  and  that  is  that 
after  crushing  the  gold  down  to  the  requisite  size 
they  keep  on  crushing  it  down  to  the  finest  slimes. 
It  is  endeavored  to  obviate  this  drawback  by 
keeping  the  mortar-box  filled  with  water  and  its 
contents  in  motion.  The  coarse  concentration  of 
materials  ends  with  the  process  of  jigging,  which 
is  well  understood. 

The  Mixer. — Among  the  devices  used  are  the 
mixer,  which  breaks  up  the  slimes  with  water, 
and  the  round  buddle,  which  is  a  shallow  circular 
pit  formed  in  the  ground.  The  great  drawback 
to  the  round  buddle  is  that  no  clean  products 
.can  be  made  straight  away.  The  mineral  must 
be  handled  several  times  and  the  machine  must 
be  stopped  when  full  and  lie  idle  until  empty. 
In  some  parts  of  the  world  a  revolving  knife  bud¬ 
dle  is  used,  and  in  some  mines  a  wooden  percus¬ 
sion  table  is  employed,  though  this  concentration 
was  not  continuous  in  action  until  the  board  at 
the  top  end  of  the  table  was  removed. 

Evans’  Slime  Table.  —  Evans’  slime  table  has 
taken  the  place  of  the  round  buddle  in  many  lo- 
localities,  with  capacity  of  25  to  30  tons  per  day. 
In  the  process  of  fine  concentration  the  Frue  van- 
ners  are  used  to  great  advantage  in  mining  locali¬ 
ties,  producing  absolutely  clean  concentration, 
and  with  comparatively  small  loss. 

An  important  feature  of  the  vanner  where  it 
is  used  is  that  no  sizing  of  the  pulp  or  slimes  is 
vnecessary.  They  pass  direct  from  the  stamps  on 


to  the  copper  plates,  if  these  are  used,  and  thence 
to  the  vanner. 

The  Embrey  Concentrator.  —  The  Embrey  ore 
concentrator  obviates  the  side  shake  which  is  the 
peculiarity  of  the  Frue  vanner.  This  is  replaced 
by  an  end  shake  of  from  200  to  220  per  minute. 

The  points  to  be  regarded  m  the  concentrator 
are  perfect  regularity  in  feed,  in  speed,  in  supply 
of  water  and  perfect  cleanliness  of  machine. 

The  conduct  of  the  various  washing  processes 
employed  in  the  concentrations  of  ores,  lead,  cop¬ 
per,  zinc  and  tin  require  constant  watching  to 
prevent  losses,  not  only  by  the  carrying  away  of 
mineral  matter  but  also  from  enriching  the  min¬ 
eral  beyond  the  economic  point  at  which  concen¬ 
tration  must  cease. 

Assay. — It  is  of  importance  to  maintain  a  sys¬ 
tem  of  sampling  and  assay,  to  be  regularly  fol¬ 
lowed  throughout  the  various  machines,  from  the 
rock  breaker  down  to  the  last  process.  It  is  well 
to  sample  the  crushed  ore  as  it  passes  from  the 
first  rolls,  or  stamps,  to  the  first  series  of  trom¬ 
mels,  either  automatically  or  by  a  machine  or  by 
hand. 

The  question  of  improved  concentrators  has 
been  recently  pretty  well  answered  by  the  pro¬ 
gressive  improvements  of  mining-machinery 
makers. 


Pumps  and  Pumping:. 

Mine  Pumps. — In  mining  operations  the  dupli¬ 
cate  pumping  system  is  used  to  secure  uninter¬ 
rupted  action  of  pumping.  The  pumps  mostly 
used  are  the  Worthington,  Deane,  Knowles  and 
Cameron.  The  principal  features  of  construction 
may  be  enumerated  in  the  Worthington:  The 
water  plungers  are  double-acting,  working  through 
exterior  stuffing-boxes  and  adjustable  packing,  the 
suction  being  at  the  lower  end  of  the  pump. 
There  is  an  entire  absence  of  concussive  action. 
With  an  injection  condenser,  the  momentum  of 
the  incoming  injection  water  and  exhaust  steam 
is  employed  to  assist  the  pump  in  maintaining  the 
vacuum  in  the  condenser.  In  all  types  of  con¬ 
densers  and  air  pumps  the  valve  motion  prevents 
noise  and  concussive  action.  The  two  pumps, 
being  side  by  side,  act  reciprocally  upon  the 
steam  valves  of  each  other.  One  piston  acts  to 
give  steam  to  the  other,  then  furnishes  its  stroke 
and  waits  for  its  valve  to  be  acted  upon  before  it 
can  renew  its  motion.  This  allows  all  the  water 
valves  to  seat  quietly.  There  is  no  dead  point. 
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the  pump  therefore  being  always  ready  to  start 
by  simply  opening  and  shutting  the  throttle  valve. 

The  Pulsometer  Pump. — In  the  pulsometer  the 
hollow  chamber  consists  of  two  pear-shaped  cast¬ 
ings  forming  water  chambers.  There  are  only  five 
moving  parts — the  steam-admission  valve,  the  two 
suction  and  two  delivery  valves.  This  pump  will 
raise  water  80  feet  and  higher.  Triple-expansion 
duplex-station  pumps  are  largely  used  in  mines, 
and  are  often  preferred  to  high-duty  pumps,  espe¬ 
cially  in  deep  mines. 

Use  in  Mines. — The  centrifugal  pump  is  largely 
used  at  mines  where  muddy  water  has  to  be  dealt 
with,  but  it  is  available  only  for  moderate  lifts, 
and  should  be  placed  not  far  from  the  surface  of 
the  water  to  be  raised.  The  joints  of  the  suction 
pipes  must  be  perfectly  air  and  water-tight. 

To  Calculate  Power. — To  ascertain  the  horse¬ 
power  required  to  do  a  given  amount  of  work  in 
pumping,  take  the  quantity  to  be  raised  in  a  unit 
of  time,  and  the  height  to  which  it  is  to  be  raised; 
reduce  the  quantity  to  pounds  raised  per  minute, 
this  multiplied  by  the  height  in  feet,  and  the  prod¬ 
uct  divided  by  33,000,  gives  horse-power. 

Application. — A  gallon  of  distilled  water,  at  60 
degrees  Fahr.,  weighs  10  pounds.  By  adding  a 
cipher  to  any  quantity  expressed  in  gallons,  its 
weight  in  pounds  is  obtained.  What  horse-power 
is  required  to  raise  500  gallons  of  water  per  min¬ 
ute  200  feet? 


500  X  10  =  5,000  X  200  =  1,000,000. 

1,000,000  001  , 

— - - - =  334  horse-power. 

33,000  5  ^ 

Classification  of  Steam  Pumps.— Steam  pumps 
may  be  classified  as  hydraulic-pressure  pumps, 
steam  and  power-crank  pumps,  direct-acting 
steam  pumps,  duplex  pumps,  compound  direct- 
acting  steam  pumps,  fire  pumps,  mining  pumps, 
Totary  pumps,  centrifugal  pumps  and  high-duty 
pumping  engines,  direct  acting. 

Hydraulic-Pressure  Pumps.  —  Hydraulic-press¬ 
ure  pumps  are  now  generally  employed  in  rivet¬ 
ing,  shearing,  punching,  bending  and  flanging 
machines,  for  handling  Bessemer  converters, 
lifts  and  cranes  in  rolling  mills  and  steel  works, 
in  shipyards  and  boiler-making  works,  at  press¬ 
ures  ranging  from  500  to  2,000  pounds  per  square 
inch,  though  in  emergencies  double  this  latter 
pressure  is  available.  Hydraulic-pressure  pumps 
are  almost  always  fitted  with  double-acting 
plungers  working  through  stuffing-boxes  at  each 
end  of  the  pump  barrel. 
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Steam  and  Power-Crank  Pumps. — Pumps  of  this 
type  are  not  so  largely  used  in  the  United  States, 
owing  to  the  use  here  of  the  steam-thrown  valve. 
They  are  compact,  efficient,  and  are  constructed 
at  a  low  cost.  A  higher  piston  speed  can  be  had 
with  a  crank  and  fly-wheel  pump  than  in  a  direct- 
acting  pump,  because  in  the  direct-acting  the  ter¬ 
mination  of  each  stroke  is  secured  by  steam  acting 
as  a  cushion  to  counteract  the  force  of  the  moving 
parts  of  the  water  to  bring  them  to  rest. 

Direct-Acting  Steam  Pump. — In  this  pump  the 
water  and  the  steam  ends  are  centrally  in  line 
with  each  other,  so  that  the  water  plunger  and  the 
steam  piston  can  be  attached  to  the  same  piston- 
rod,  both  working  together  without  the  interven¬ 
tion  of  a  crank.  This  is  the  simplest  and  most 
compact  form  of  the  steam  pumping  engine. 

Valve  Motions. — In  the  Knowles  valve  motion 
an  auxiliary  piston  works  in  the  steam  chest  and 
drives  the  main  valve,  and  this  chest  piston  is 
driven  backward  and  forward  by  the  pressure  of 
the  steam,  carrying  with  it  the  main  valve,  which 
in  turn  gives  steam  to  the  main  steam  piston  that 
operates  the  pump. 

In  the  Cameron  valve  motion  steam  is  admitted 
into  the  steam-chest,  and  through  small  holes  in 
the  ends  of  the  plunger  fills  the  spaces  at  the 
ends  of  the  port.  The  valve  motion  is  continuous. 

In  the  Blake  valve  motion  a  supplemental  or 
valve-driving  piston  is  introduced  to  shift  the 
main  valve  from  its  central  position,  in  order  to 
admit  steam  in  front  of  the  main  piston.  The 
main  valve  is  divided  into  two  parts,  and  by  this 
simple  arrangement  the  pump  is  rendered  positive 
in  its  action,  or,  in  other  words,  steam  is  always 
admitted  in  front  of  the  piston  just  before  it 
reaches  either  end  of  the  cylinder. 

In  the  Clarkson  valve  motion  the  motion  of  the 
steam-distributing  valve  is  automatic,  and  is  with¬ 
out  eccentrics,  tappets  or  valve  gear  of  any  kind. 

In  Dean  Brothers’  valve  gear  the  motion  of  the 
auxiliary  steam  slide-valve  is  continuous;  there  is 
no  “blow-through”  or  waste  of  steam  in  case  the 
chest  piston  becomes  worn. 

In  the  Davidson  valve  motion  the  valve  is 
moved  both  by  direct  steam  pressure  and  by  me¬ 
chanical  connection  with  the  main  piston-rod  of 
the  engine. 

In  the  Marsh  valve  gear  the  movement  has  no 
external  mechanism,  the  movement  of  the  steam- 
actuated  valve  being  controlled  by  the  movement 
of  the  steam  piston,  and  conversely. 

In  the  Guild  and  Garrison  valve  motion  the 
final  stroke  of  the  main  valve  is  effected  by  a  dif- 
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ference  in  steam  pressure.  The  greater  part  of  its 
movement  is  mechanically  controlled  by  the  steam 
piston. 

The  valve  gear  with  cataract  has  five  ports,  the 
two  outer  ports  being  for  steam  and  the  three 
inner  ones  for  exhaust. 

The  slide-valve  has  no  lap  or  lead  on  either 
steam  or  exhaust  sides,  hence  a  steam  and  its 
corresponding  exhaust  port  are  open  from  end  to 
end  of  the  stroke.  When  desired,  the  compound¬ 
ing  single  direct-acting  pump  may  be  arranged 
for  using  steam  expansively  by  the  addition  of  a 
low-pressure  cylinder  tandem  to  that  of  the  high. 

The  Duplex  Pump. — This  is  an  ideal  pump  in 
simplicity,  and  is  the  invention  of  the  fertile 
brain  of  Henry  R.  Worthington.  It  consists  of 
two  steam  pumps  of  equal  dimension,  placed  side 
by  side,  with  the  valve  motion  so  designed  that 
the  movement  of  the  steam  piston  of  each  pump 
shall  have  the  controlling  movement  of  the  slide- 
valve  of  its  opposite  pump.  The  effect  of  this  is 
to  allow  one  piston  to  proceed  to  the  end  of  the 
stroke  and  gradually  come  to  a  state  of  rest.  Dur¬ 
ing  the  latter  part  of  this  movement  the  opposite 
piston  then  moves  forward  in  its  stroke  and  grad¬ 
ually  comes  to  a  state  of  rest. 

Dash-relief  valves  are  valves  used  in  large  cyl¬ 
inders,  at  their  ends,  between  the  steam  and  ex¬ 
haust  ports.  They  regulate  the  cushioning  and 
slightly  lengthen  the  stroke  after  the  piston  has 
closed  the  exhaust  port. 

Lost  Motion. — Lost  motion  results  in  the  final 
adjustment  of  the  slide-valve  travel,  and  is  a  con¬ 
venient  method  to  equalize  the  length  of  the 
stroke  of  the  steam  pistons  on  the  two  sides  of  the 
duplex  pump. 

Compound  Direct-Acting  Steam  Pumps. — These 
pumps  utilize  the  heat  wasted  from  the  exhaust. 
In  these,  the  steam  pressure  is  the  same  from  end 
to  end  of  the  stroke.  Non-condensing  compound 
steam-ends  are  economical  under  65  to  100  pounds 
boiler  pressure,  the  gain  over  ordinary-acting  cyl¬ 
inders  being  from  20  to  35  per  cent. 

Lire  Pumps. — Fire  pumps,  as  now  built,  con¬ 
form  to  specified  requirements  of  the  Associated 
Factory  Mutual  Insurance  Companies.  These 
pumps  need  more  strength  and  better  workman¬ 
ship  than  others.  Their  capacity  depends  on 
speed.  The  air  chamber  is  larger  than  on  other 
pumps,  and  is  tested  to  a  hydraulic  pressure  of 
not  less  than  300  pounds  per  square  inch.  It  has 
brass  plungers  instead  of  cast  iron,  bronze  piston- 
rods  and  valves  instead  of  iron,  area  of  water 
valves  is  25  to  50  per  cent,  greater  than  other 


valves,  steam  and  exhaust  passages  20  to  50  per 
cent,  greater,  and  suction-pipe  connections  2  to  4 
inches  greater  in  diameter. 

Mining  Pumps.  —  The  metal  used  for  mine 
pumps  is  almost  always  hard  cast  iron,  with  a  gun- 
metal  water  end,  or  an  extra  thickness  of  iron 
often  answers.  Duplex  mine  pumps,  because  of 
their  duplex  valve  movement,  are  largely  used. 
For  lining,  wood  is  preferred  to  gun-metal. 

Rotary  Pumps. — Rotary  pumps  may  be  divided 
into  two  classes,  according  to  the  methods  of 
working  the  pistons  or  those  parts  that  act  as  such. 
Most  rotary  pumps  are  noisy,  wear  out  rapidly, 
are  costly  to  repair  and  do  not  have  a  high  effi¬ 
ciency  to  begin  with;  but,  nevertheless,  they  are 
very  useful.  The  two  objections  to  this  pump 
are  the  inertia  of  the  water  and  the  necessity  of 
imparting  at  certain  moments  a  high  velocity  to 
a  considerable  mass  of  water. 

Centrifugal  Pumps. — A  centrifugal  pump  con¬ 
sists  of  a  revolving  fan,  having  two  or  more  blades, 
either  straight  or  curved,  attached  to  a  strong  re¬ 
volving  spindle,  and  fitted  in  a  case  or  shell  so 
constructed  that  the  suction  shall  enter  at  the 
center  of  the  wheel  and  the  delivery  placed  tan¬ 
gent  to  the  outer  path  of  the  revolving  blades.  In 
the  centrifugal  pump  the  main  object  is  to  pass 
the  water  through  the  pump  with  as  little  “whirl¬ 
ing”  velocity  as  possible.  The  passages  through 
the  pump  must  be  so  proportioned  as  to  have  a 
gradually  increasing  velocity  in  the  water  until  it 
arrives  at  the  circumference  of  the  fan,  and  then 
to  have  a  gradually  decreasing  velocity  until  it 
issues  from  the  discharge  pipe.  To  this  end  there 
is  a  conical  end  provided  for  the  suction  pipe,  and 
a  spiral  casing  surrounds  the  fan.  The  faster  the 
fan  rotates,  the  lift  remaining  constant,  the 
smaller  is  the  centrifugal  force. 

A  remarkable  property  of  the  centrifugal  pump 
is,  a  small  increase  in  the  number  of  revolutions 
of  the  pump  when  it  has  begun  to  discharge,  pro¬ 
duces  a  very  large  increase  in  the  delivery. 

Double-suction  pumps  are  preferred  to  side- 
suction  pumps  where  there  is  a  suction-lift  of 
several  feet. 

High-Duty  Pumping  Engines.  —  The  secret  of 
high  duty  of  this  class  of  engines  is  due  to  the 
design  and  construction  of  the  steam  engine  por¬ 
tion  of  the  machine,  the  use  of  high  initial  press¬ 
ure,  and  the  advantages  secured  by  a  liberal  steam 
expansion  in  two  or  more  cylinders.  The  degree 
of  refinement  to  which  steam-engine  design  has 
been  carried  seems  to  leave  but  little  more  to  be 
accomplished  in  this  direction. 
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Railroads  and  Railroaders, 

The  railway  system  of  the  United  States,  the 
grandest,  most  extensive  and  most  complete  in  the 
world,  has  been  built  up  practically  within  sixty 
years.  The  influence  of  this  system  upon  the  peo¬ 
ple  of  the  United  States  is  beyond  estimate.  By 
reason  of  the  opportunities  developed  through 
railroad  construction,  vast  potentialities  have  be¬ 
come  realities,  vast  activities  and  vast  wealth  have 
been  developed,  and  agencies  have  been  organized 
and  stimulated  into  vigorous  life  which  have 
transformed  the  country  from  a  comparative  wil¬ 
derness  into  a  land  of  capabilities  which  point  it 
out  as  the  domineering  factor  in  the  world's  de¬ 
velopment. 

Mileage  Increase. — There  were  23  miles  of  rail¬ 
road  in  operation  in  the  United  States  in  1830. 
The  mileage  at  the  last  report  of  the  Interstate 
Commerce  Commission  was: — 

The  mileage  by  decades  was  as  follows: 


1840 . 

1850 . 

.  9,021 

1860 . 

.  30,626 

1870 . 

.  52,922 

1880 . 

.  93,262 

1890 . 

. 166,654 

1900 . 

. 194,321 

1902 . 

. 195,561 

1903 . 

. 199,481 

1904 . 

. 209,000 

Averages. — The  average  number  of  miles  of  line 
i  to  100  square  miles  of  territory  has  been  6  for  the 
past  decade,  and  the  number  of  miles  of  line  per 
10,000  inhabitants  26.  There  is  another  way  of 
putting  it,  viz.:  If  all  the  people  in  the  United 
States  were  stationed  along  all  the  railway  in  the 
United  States,  they  would  be  13  feet  apart. 

Amount  of  Travel. — The  amount  of  traveling 
done  per  head  of  population  is  gradually  increas¬ 
ing,  the  increase  in  the  last  fifteen  years  being  a 
little  over  five  miles  per  year.  The  present  aver¬ 
age  number  of  miles  traveled,  averaged  up  be¬ 
tween  the  entire  population,  is  about  thirty  miles, 
an  increase  from  twenty-five  miles  fifteen  years 
ago  per  year. 

Passengers  Carried. — Since  1890  the  number  of 
passengers  carried  has  increased  from  520,439,082 
to  584,695,935  in  1900;  the  number  of  miles  trav¬ 
eled  by  passenger  trains  increased  in  this  period 
from  12,521,565,649  to  16,313,284,471,  or  approx¬ 
imately  25  per  cent.  The  fares  paid  increased  dur¬ 
ing  this  decade  from  $272,320,961  in  1890  to 
$331,402,816,  or  a  little  under  25  per  cent.  The 


average  amount  paid  per  passenger  per  mile  was, 
in  1890,  about  2  £  cents  (2.174  cents),  and  in  1900 
a  trifle  over  2  cents  (2.031  cents). 

Cost  of  Travel  Per  Passenger. — Taking  the  cost 
of  all  the  tickets  bought,  and  dividing  the  amount 
up  among  all  riders,  it  is  found  that  the  average 
ride  per  passenger  amounted,  in  1890,  to  about  52 
cents  (52.13  cents),  and  in  1900  to  about  56  cents 
(56.67  cents). 

Average  Receipts  Per  Mile. — The  average  re¬ 
ceipts  per  mile  of  railroad  from  passengers  in  1890 
were  $1,724,  and  in  1900  $1,730,  the  average  num¬ 
ber  of  persons  carried  per  mile  of  railroad  being, 
in  1890,  3.294,  and  in  1900  3.053.  The  average 
number  of  passengers  per  train  mile  in  those  years 
was,  respectively,  42  and  43.  The  average  dis¬ 
tance  traveled  per  passenger  in  1890  was  about 
24  (24.18),  and  in  1900  about  28  miles  (27.90). 

Freight  Traffic. — The  freight  trains  on  the  rail¬ 
roads  of  the  United  States  covered,  in  1890,  691,- 
344,437  miles,  and  in  1900  1,071,431,919  miles, 
an  increase  of  mileage  approximately  in  the  ratio 
of  7  to  11,  although  there  was  an  increase  in, 
mileage  during  that  time  of  nearly  25  per  cent. 
The  increase  in  the  volume  of  freight  was  about 
double  the  increase  in  mileage. 

Miles  of  Freightage.  —  The  freight  carried  in 
1890  passed  over  79,192,985,125  miles,  and  in 
1900  141, 1*62, 109, 413  miles,  or  nearly  double. 
The  amount  of  freight  paid  in  1890  was  $734,821,- 
733,  and  in  1900  $1,052,835,811,  an  increase  of 
43.8  per  cent.  Prior  to  1890  the  average  freight 
per  ton  per  mile  averaged  about  1  cent;  about 
1890  a  declining  tendency  set  in,  and  in  that  year 
the  average  rate  fell  to  .92  of  a  cent  per  ton  per 
mile.  By  1900  it  had  declined  to  .74  of  a  cent. 
The  average  amount  of  freight  paid  by  each  ton 
of  freight  carried  one  mile  was,  in  1890,  $1.07. 
Each  mile  of  railroad  in  the  United  States  yielded 
from  its  freight  traffic  $4,651  in  1890,  and  in  1900 
$5,498. 

Freight  Per  Mile. — The  average  number  of  tons 
of  freight  carried  per  mile  in  1890  was  4,376,  and 
in  1900  5,595.  The  average  number  of  tons  car¬ 
ried  on  each  freight  train  per  mile  was,  in  1890, 
164,  and  in  1900  275.  The  average  distance  which 
each  ton  was  hauled  was,  in  1890,  114  miles,  and 
in  1900  132  miles. 

Interest  Charge.  —  The  interest  paid  on  the 
bonded  indebtedness  increased  from  $224,495,571 
in  1890  to  $244,447,806  in  1900.  The  amounts 
paid  annually  for  interest  on  bonds  ranged  be¬ 
tween  these  aggregates.  ; 
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Dividends. — The  amount  of  money  paid  as  divi¬ 
dends  amounted,  in  1890,  to  $83,575,705;  in  1900, 
$140,343,653.  The  dividends  paid  in  1890  aver¬ 
aged,  per  mile  of  road,  $511,  and  in  1900  $720. 

Expenses. — The  relation  of  expenses  to  earnings 
has  been  practically  stationary;  out  of  every  $100 
•earned  in  1890,  $68.50  went  for  operating  ex¬ 
penses,  and  in  1900,  $68.93. 

Financial  Conditions. — In  1890  the  capital  stock 
of  the  163,359  miles  of  railroad  in  the  United 
States  was  $4,590,471,560,  and  in  1900  $5,804,- 
346,250;  bonded  debt  in  1890,  $5,055,225,025. 
This  shows  an  increase  during  that  decade  in  capi¬ 
tal  stock  of  practically  25  per  cent,  and  an  increase 
in  bonded  indebtedness  of  practically  20  per  cent. 

Gross  Earnings. — The  gross  earnings  of  the  rail¬ 
way  system  in  1890  was  $1,086,039,735;  in  1900, 
i$l, 501, 695, 378,  an  increase  of  39  per  cent,  over 
1890.  Net  earnings  increased  from  $342,071,296 
to  $493,247,526,  an  increase  of  44  per  cent. 

Casualties. — By  reason  of  greater  caution  on 
the  part  of  passengers  and  additional  precautions 
of  railway  companies,  and  by  reason  of  the  very 
general  adoption  of  safety  appliances  in  the  way 
of  automatic  couplers,  better  signaling  apparatus 
and  the  use  of  the  block  system,  casualties  have 
been  very  materially  reduced  when  compared  to 
the  increased  volume  of  passenger  traffic  and  the 
increased  number  of  trainmen  and  yardmen. 

Killed. — In  1892  the  total  number  of  killed  was 
3,026,  and  total  number  injured  34,958.  Of  those 
killed,  100  were  passengers  killed  in  accidents  to 
drains  and  1,703  were  injured.  The  following 
tabular  statement  will  indicate  the  total  casualties 
for  the  years  mentioned: 


1892 

1902 

•Passengers  in  train  accidents. . 

Other  causes . 

Employes  in  train  accidents . . 

Falling  from  cars . 

'Overhead  obstructions. . .  .... 

Coupling  accidents  . 

Other  causes . 

Killed. 

Injured. 

Killed. 

Injured. 

100 

199 

525 

644 

73 

433 

1,052 

I, 703 
1,526 
3,008 
3,780 

444 

II, 277 
13,220 

167 

136 

697 

537 

104 

143 

1,035 

3,586 

2,503 

5,046 

6,867 

1.070 

2,113 

18,615 

Total  passengers  and  employ  6s. 

3,026 

34,958 

2,819 

39,800 

These  figures  show  that  one  person  was  killed 
in  1890  for  every  60  miles  of  road  and  one  injured 
for  every  5  miles,  while  in  1900  the  rate  was  one 
killed  for  every  65  miles  of  road,  while  the  average 
mileage  per  injury  remained  about  the  same. 

Speed  of  Trains. — A  number  of  railroad  compa¬ 
nies  have  reached  at  times  a  higher  speed  than  60 


miles  an  hour.  Among  them  may  be  mentioned 
New  York  Central,  68.73,  but  which  has  reached 
100  miles  on  a  short  stretch;  Camden  and  Atlan¬ 
tic,  87.8  miles;  Pennsylvania  Railroad,  90  miles, 
with  three  cars  and  no  stops;  Philadelphia  and 
Reading  Railway,  82.73,  on  spurt  for  12  miles,  no 
stop;  Baltimore  and  Ohio,  75  miles  an  hour  for 
7£  miles;  Central  Railroad  of  New  Jersey,  97.3 
for  one  mile;  New  York  Central  and  Harlem, 
102.8  for  one  mile,  four  cars;  Lake  Shore  and 
Michigan  Southern,  92.3  miles  for  one  mile,  and 
72.91  miles  between  Erie  and  Buffalo,  a  distance 
of  86  miles. 

Higher  speeds  have  been  announced,  though  not 
officially  verified.  The  general  tendency  is  to 
higher  regular  speeds,  and  if  a  summary  could  be 
made,  it  would  doubtless  appear  that  there  is  a 
gradual  increase  in  speed  of  passenger  and  freight- 
train  speeds. 

Improvements  in  Tracks,  etc. — The  traffic  de¬ 
mands  are  reaching  such  colossal  proportions  that 
it  is  becoming  a  commercial  necessity,  as  well  as 
of  economy  for  the  railroad  companies,  to  expend 
vast  sums  of  money  in  better  ballasting  of  road¬ 
beds,  in  straightening  curves,  in  lowering  grades, 
in  tunneling  hills  and  mountains,  and  in  the  con¬ 
struction  of  bridges  which  will  permit  of  uninter¬ 
rupted  speed.  In  this  respect  the  tendency  is  to 
stone  and  concrete.  While  the  need  of  transcon¬ 
tinental  lines  and  lines  of  great  length  is  declining 
relatively,  the  necessities  for  reducing  the  rail  dis¬ 
tances  between  intermediate  points  is  increasing. 

Shortening  Distances. — Very  much  more  money 
is  now  being  expended  on  shortening  distances 
and  in  making  other  improvements  to  reduce  oper¬ 
ating  expenses.  A  fever  of  improvement  is  abroad 
which  is  rapidly  transforming  the  railway  system 
of  the  United  States  from  more  or  less  primitive 
construction  to  ideal  finish  in  accordance  with  the 
teachings  of  experience  and  practice.  Nearly  all 
railway  systems  are  either  borrowing  money  to 
prosecute  improvements  and  expansion  along 
these  lines,  or  are  using  up  all  their  available  re¬ 
sources  to  consummate  these  purposes. 

Equipment. — Every  department  of  railroad  ser¬ 
vice  is  being  reorganized  and  improved.  Railway 
equipment  and  appliances  are  being  evolved  ac¬ 
cording  to  more  scientific  methods,  in  which  in¬ 
ventive  ability  is  active.  Personal  observation, 
experience  and  study  of  responsible  subordinates 
in  all  branches  of  the  service  are  encouraged,  and 
they  are  rewarded  by  promotion  or  by  opportuni¬ 
ties  for  advancement  on  other  lines  than  their 
own. 
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Engine  Capacity. — Under  the  stimulus  of  re¬ 
quirements  for  greater  efficiency  and  capacity,  all 
lines  of  service  are  being  improved.  Locomotive 
capacity  is  being  improved  and  engines  of  phe¬ 
nomenal  power  are  now  hauling  trains  of  500  tons 
and  over  at  increasing  speeds  over  grades.  Steel 
cars  are  supplanting  wooden  cars  and  of  greater 
tonnage.  Quicker  methods  of  handling  freight  at 
various  distributing  points  and  terminals  are  being 
introduced.  Better  construction  of  trucks  and 
wheels  is  appearing.  Car  detention  is  being  re¬ 
duced,  so  that  the  active  life  of  rolling  stock  is 
being  increased  and  greater  speed  in  transit  is 
being  successfully  worked  out. 

Automatic  Systems. — This  progress  is  accompa¬ 
nied  by  practically  automatic  systems  for  the  safer 
running  of  trains  through  block-signal  systems 
and  various  devices  for  greater  safety,  which  re¬ 
duces  the  personal  factor  to  a  minimum.  Methods 
of  communication  are  also  being  perfected,  and 
systems  are  being  established  which  centralize 
control  and  direction. 

Some  of  the  devices  invented  for  use  upon  rail¬ 
ways  are  exceedingly  practicable  as  danger  signals, 
but  why  they  are  not  generally  adopted  is  one  of 
the  things  that  are.  not  easily  understood.  One  of 
them  is  a  torch  which  is  attached  to  a  pointed  rod 
easily  driven  into  a  tie  to  keep  it  upright.  By  un¬ 
screwing  a  friction  cap  on  the  torch  itself  a  bright 
red  light,  which  neither  rain  nor  wind  can  extin¬ 
guish,  burns  for  fifteen  minutes,  and  is  visible  for 
one  mile,  making  it  unnecessary  to  send  a  brake- 
man  back  with  a  red  flag. 

Morals  of  Employes. — The  morale  of  employes 
is  improving  under  the  innate  feeling  which  stim¬ 
ulates  each  to  do  his  best.  The  Young  Men’s 
Christian  Association  is  becoming  an  important 
auxiliary,  and  provides  means  for  intellectual  im¬ 
provement  and  social  intercourse,  the  influence  of 
which  is  good.  The  organization  of  associations 
which  provide  for  support  for  retiring  employes 
after  reaching  an  age  limit,  is  growing,  and  prom¬ 
ises  to  become  general  when  the  wisdom  of  such 
effort  is  more  generally  recognized. 

Respectability  and  Ability. — The  railroad  ser¬ 
vice  has  developed  a  class  of  citizens  of  marked 
capacity  and  ability.  It  has  perhaps  more  than 
any  other  calling  established  the  principle  that 
merit  and  character  are  the  sole  means  by  which 
progress  is  possible.  Men  feel  that  their  future  is 
largely  within  their  own  control,  and  they  are 
thereby  stimulated  to  be  honest  to  themselves  and 
their  employers,  and  to  look  to  worth  rather  than 


to  favor  as  the  stepping-stone  to  greater  useful¬ 
ness. 

World  Systems. — The  railway  system  of  the- 
world  is  estimated  at  a  mileage  of  400,000  miles,, 
in  round  figures.  Over  one-half  is  in  the  United 
States  and  Canada.  The  yearly  additional  mile¬ 
age,  taking  a  decade,  averages  probably  from  5,000 
to  8,000  miles.  During  the  period  of  the  construc¬ 
tion  of  transcontinental  roads  the  mileage  for  a 
few  years  in  the  United  States  exceeded  10,000 
miles  per  year.  For  some  years  past  the  mileage 
has  ranged  in  and  around  3,000  miles,  not  includ¬ 
ing  sidetracking  and  repairs. 

World  Projects. — Railroad  construction  is  in 
progress  throughout  the  world,  and  from  present 
indications  we  are  on  the  eve  of  the  greatest  era, 
of  railroad  building  ever  witnessed.  A  road  is  now 
being  constructed  across  the  empire  of  Africa 
from  Cairo  to  the  Cape  of  Good  Hope,  known  as 
the  Cape  to  Cairo  Railway.  A  railway  has  been 
projected  in  the  Western  Hemisphere  in  which 
the  North  and  South  American  republics  are  in¬ 
terested,  which  is  designed  to  connect  the  most 
northern  habitable  sections  of  North  America 
with  the  most  southerly  habitable  sections  of 
South  America.  For  decades  this  project  has  been, 
a  dream,  and  to  some  enthusiastic  projectors  at 
times  a  nightmare.  In  due  time  it  will  be  a  glori¬ 
ous  consummation  under  the  irrepressible  spirit  of 
the  American  people,  who  propose  by  railway  con¬ 
struction  to  place  within  the  grasp  of  the  people 
of  South  America  those  grand  agencies  by  the  use 
of  which  they  can  rise  into  a  higher  and  more  gen¬ 
eral  civilization. 

The  Great  Russian  Road. — Other  grand  railway 
systems  are  projected,  and  one  has  just  been  prac¬ 
tically  completed  under  the  genius  of  the  Rus¬ 
sian  Government.  It  has  opened  up  Siberia  from 
Northern  Europe  to  Eastern  Asia.  Other  branches 
of  this  mighty  trunk  line  are  now  under  construc¬ 
tion  southward  into  Southern  Asia  and  traversing 
Central  Asia,  opening  up  vast  regions  for  the  bet¬ 
ter  use  of  man  than  the  wandering  barbarous 
tribes  have  known  how  to  use.  Railway  lines  are 
under  construction,  and  others  are  projected  in 
Southeastern  Europe,  into  the  countries  which  are 
termed  the  cradle  of  humanity,  and  those  vast  and! 
neglected  sections  of  the  world  will  soon  have 
placed  at  their  command  those  inspiring  facilities-- 
to  effort  which  have  contributed  so  much  to  make 
Occidental  civilization  a  mighty  power. 

Equipment  Industry. — The  equipping  of  rail¬ 
ways  with  motive  power  and  rolling  stock  has 
built  up  one  of  the  greatest  industries  in  the 
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United  States.  The  building  of  locomotives  and 
cars,  the  manufacture  of  steel  rails  and  track  ma¬ 
terial,  the  building  of  terminal  facilities  and  sta¬ 
tions,  the  establishment  of  telegraphic  lines  and 
latterly  telephonic  connection,  all  unite  to  repre¬ 
sent  a  spirit  of  enterprise  and  an  industry  of 
colossal  magnitude. 

Extent  of  Locomotive  Industry. — The  locomo¬ 
tive-building  industry  is  now  capable  of  turning 
out  some  ten  or  twelve  engines  a  day,  represent¬ 
ing  an  annual  output  of  3,000  to  4,000  engines, 
ranging  from  $8,000  to  $15,000  each.  These  en¬ 
gines  are  built  capable  of  drawing  trains  of  a 
weight  of  500  to  2,500  tons,  at  a  speed  ranging 
from  30  to  60  miles  an  hour.  The  locomotive 
engine  from  one  point  of  view  represents  the  high¬ 
est  achievements  of  human  skill.  It  is  the  em¬ 
bodiment  of  a  thousand  patents,  and  represents 
the  concentrated  energy  of  thousands  of  lives  of 
Skillful  mechanics  and  inventors. 

Car  Building. — The  massive  passenger  cars  and 
Pullman  cars  represent  the  acme  of  achievement 
in  car  construction.  The  construction  of  steel 
freight  cars,  a  new  industry  within  the  past 
decade,  has  assumed  enormous  proportions,  and 
these  steel  cars  are  gradually  supplanting  the  old 
cars  of  wooden  construction  because  of  their 
greater  capacity,  endurance  and  economic  value. 

EreigEt-Car  Building. — Radical  changes  in  the 
rules  governing  the  construction  of  regular  freight 
cars  and  coal  barges  have  been  made  recently. 
This  is  in  the  nature  of  increasing  the  standard 
sizes  of  these  cars.  This  is  controlled  by  the  Mas¬ 
ter  Car  Builders’  Association,  the  recommendation 
of  this  body  governing  the  cars  used. 

In  a  word,  these  cars  are  now  constructed  on 
standard  lines  with  decreased  length  and  increased 
height.  The  standard  box  freight  is  now  40  feet 
in  length,  with  80,000  pounds  capacity.  The 
standard  coal  barge  is  now  28  feet  long,  80,000 
pounds  capacity,  with  the  sides  increased  from  36 
inches  to  60  inches,  or  5  feet. 

Under  former  conditions  some  of  these  cars 
■were  50  feet  in  length  and  only  60,000  pounds 
capacity.  Not  only  were  they  unwieldy,  but  their 
length,  with  the  heavy  weight — although  20,000 
pounds  under  the  capacity  at  present — displaced 
the  timbers  and  made  them  sag.  Added  to  this, 
these  cars  took  up  space  that  is  now  saved.  It  will 
be  readily  seen  that,  with  this  decrease  of  10  feet 
to  the  car,  almost  the  full  length  of  a  car  is  made 
up  in  every  four  of  the  new  dimensions.  This  is  a 
great  saving  not  only  in  storing  space,  but  also  a 
convenience  in  the  matter  of  switching.  With  the 


additional  height  the  car  loses  nothing  of  its  ca¬ 
pacity,  but  on  the  other  hand,  gains  just  20,000 
pounds  to  the  car,  and  is  better  capacitated  to 
carry  the  80,000  pounds  than  was  the  old  car  to 
carry  60,000  pounds.  This  change  in  the  standard 
size  is  meeting  with  universal  commendation,  and 
it  is  a  certainty  that  the  old-time  long  cars  will  be 
gradually  discarded. 

Safety  Devices. — The  devices  and  systems  and 
methods  which  have  been  developed  by  experience, 
skill  and  ingenuity,  are  truly  surprising.  Auto¬ 
matic  methods  for  regulating  speed,  checking  the 
momentum  of  trains  by  air-brakes,  automatic  de¬ 
vices  for  switching,  devices  for  indicating  clear 
track  or  danger,  and  a  score  of  other  devices  for 
the  safety  of  the  public,  are  high  evidences  of  the 
enterprise  and  skill  of  American  mechanism. 
These  various  systems,  all  focusing  in  protection, 
comfort  and  economy,  have  been  perfected  to  a 
degree  which  reduces  the  danger  of  traveling  to  a 
minimum. 

Branches  of  the  Service. — The  organization  of 
the  railway  system  has  resulted  in  the  division  of 
labor  into  a  great  variety  of  branches  of  service, 
each  branch  having  its  own  defined  duties  and 
responsibilities,  and  all  acting  in  perfect  harmony 
to  insure  the  most  valuable  service.  Systems  of 
inspection  have  been  organized  by  which  the  effi¬ 
ciency  of  the  entire  railway  service  is  kept  at  the 
highest  point.  Methods  of  manufacture  of  equip¬ 
ment  have  been  instituted  which  secure  to  the 
railways  the  very  best  material  for  their  use. 
While  the  general  divisions  of  the  service  may  be 
classified  into  the  carrying  of  passengers  and  of 
freight,  these  two  general  branches  are  necessarily 
divided  up  into  many  minor  branches,  each  and  all 
responsible  to  supervising  heads. 

Tendency  to  Centralization. — There  is  a  natural 
and  a  healthy  tendency  to  a  centralization  of 
power,  which  is  wisely  guarded  by  statute,  and 
which  prevents  the  consolidation  under  one  man¬ 
agement  of  parallel  lines.  Within  these  limits  rail¬ 
way  systems  have  been  built  up  representing  a  total 
mileage  of  from  ten  to  fifteen  thousand  miles  each 
and  beyond;  these  combinations  create  friendly 
understandings,  by  which  a  coordination  of  effort 
is  developed  and  a  spirit  of  harmony  has  been 
worked  out  which  practically  reduces  the  railway 
system  of  the  United  States  to  the  control  of  com¬ 
paratively  a  few  heads.  Public  opinion  is  appre¬ 
hensive  of  evils  from  this  centralization,  but  re¬ 
cent  experience  has  shown  that,  with  wisdom 
among  lawmakers  and  with  integrity  animating 
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the  course  of  justice,  the  people  need  fear  no  harm 
from  these  mighty  centralizations. 

Mileage  and  Bolling  Stock. — The  railroad  track 
laid  in  43  States  and  Territories  in  1903  stretched 
5,723  miles,  bringing  the  total  mileage  up  to  209,- 
855.  Notwithstanding  the  addition  of  the  5,152 
locomotives  and  155,097  cars  built  in  1903,  and 
the  164,547  cars  and  4,070. locomotives  constructed 
in  1902,  to  the  previous  enormous  railway  equip¬ 
ment,  the  prolonged  traffic  congestion  at  certain 
periods  in  recent  years  has  severely  taxed  the  rail¬ 
way  transportation  system. 

This  condition  of  things  is  responsible  for  the 
question  whether  the  domestic  commerce  of  the 
United  States  has  not  demonstrably  outgrown  the 
distributive  system  of  the  country.  We  have  had 
ten  years  of  practically  stationary  railway  mileage 
in  the  heaviest  freight-producing  sections  of  the 
country.  There  is  a  growing  conviction  among 
commercial  organizations  that,  taking  the  centers 
of  trade  as  a  whole,  there  are  many  localities  which 
are  now  less  acceptably  served  than  they  were  five 
or  ten  years  ago. 

Latest  Welding  Process. — During  1903  no  less 
than  20,000  track-joints  were  made  by  the  Ther¬ 
mit  welding  process.  The  system  has  been  intro¬ 
duced  in  the  cities  of  Leeds,  Glasgow  and  Not¬ 
tingham,  and  an  English  company  is  using  the 
process  for  welding  twenty-five  miles  of  rails  in 
Singapore. 

For  the  welding  of  wrought-iron  pipes  the 
Thermit  process  has  been  largely  used,  between 
30,000  and  40,000  joints  having  been  made  by  it. 
This  method  is  cheaper  than  the  usual  flange- 
joint,  and  is  of  special  value  for  pipes  or  tubes 
under  high  pressure,  or  for  the  transportation  of 
liquids,  such  as  alkalies  and  petroleum,  which 
attack  the  materials  commonly  used  for  packing. 


Ranges,  Heaters, ’Grates,  Stoves. 

Early  Stoves.  —  The  manufacture  of  ranges, 
heaters,  grates  and  stoves  forms  one  of  the  greater 
industries  in  the  United  States.  Stove  manufac¬ 
ture  developed  in  the  earliest  history  of  iron  mak¬ 
ing.  Benjamin  Franklin  was  the  first  to  lay  the 
foundation  for  the  stove  industry  as  we  find  it 
to-day.  The  stoves  of  his  time  lacked  only  in 
workmanship  and  artistic  finish,  but  were  highly 
serviceable  and  attracted  the  attention  of  the  early 
mechanics  to  the  possibilities  of  stove  making. 
Foundries  were  soon  established,  in  which  were 
constructed  stoves  of  great  utility,  on  which  im¬ 


provements  were  made  from  time  to  time.  Stoves 
on  the  continent  of  Europe  have  for  a  long  time 
been  made  with  a  double  casing  surrounding  the 
fuel  chamber,  into  which  air  is  admitted.  These 
stoves  are  generally  of  earthenware,  and  are  made 
round  or  square,  and  frequently  constructed  of 
tiles. 

Heating  Apparatus. — Heating  apparatus  is  now 
constructed  to  use  hot  air  or  steam.  Some  use  gas 
as  fuel.  The  system  of  constructing  hot-water 
flues  and  pipes  has  been  developed  to  a  high  state 
of  efficiency,  and  the  industry  is  being  strength¬ 
ened  by  the  introduction  of  new  processes  covered 
by  patents. 

Grates.  —  Grates  were  originally  the  universal 
method  of  heating.  They  are  now  made  in  mul¬ 
tiplied  form  for  the  use  of  wood,  fuel  and  gas,  and 
are  produced  in  a  variety  of  artistic  forms.  Fun¬ 
damentally,  the  grate  is  a  partition  or  screen  made 
of  bars  fixed  parallel  or  at  right  angles  to  each 
other  with  interstices.  This  primitive  style  of 
grate  has  practically  disappeared,  and  the  numer¬ 
ous  substitutions  permit  of  the  use  of  many  varie¬ 
ties  of  fuel  and  add  to  the  attractiveness  and  com¬ 
fort  of  the  home. 

Systems  of  Heating. — Modern  methods  of  heat¬ 
ing,  however,  have  widely  departed  from  the  prim¬ 
itive  devices.  Systems  of  construction  call  for 
heating  on  a  more  extended  scale,  and  along  scien¬ 
tific  lines  wherein  the  art  of  the  machinist  and 
inventor  is  permitted  to  manifest  itself.  Among 
the  important  improvements  are  appliances  for 
the  conduction  of  heat,  generated  in  large  fur¬ 
naces,  long  distances  through  walls  and  partitions, 
walls  or  ceilings,  by  means  of  pipes  of  carefully 
calculated  diameter. 

New  Systems.  —  Mechanical  engineers,  under 
the  stimulus  of  broadening  opportunities  and  ne¬ 
cessities,  are  bringing  out  new  systems,  or  at  least 
modifications  of  older  systems,  by  which  more  effi¬ 
cient  services  are  rendered  at  decreasing  cost. 
Complete  as  are  the  devices  and  appliances,  there 
is  still  room  for  further  improvements  which  the 
changing  methods  of  construction  and  the  increase 
in  the  size  of  buildings  permit  and  demand.  The 
magnitude  of  the  industry  cannot  be  specifically 
indicated,  by  reason  of  the  fact  that  the  produc¬ 
tion  of  these  means  for  heating  are  conducted  in 
plants,  the  output  of  which  is  included  in  other 
products. 

The  establishment  of  large  and  highly  equipped 
foundries  and  plants  with  special  mechanical  ap¬ 
pliances  has  done  much  to  stimulate  the  use  of 
these  modern  scientific  methods  of  heating. 
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Regalia  Making, 

By  Whom  Originally  Worn. — Regalia  making 
has  become  an  important  industry  under  the 
remarkably  rapid  development  of  the  spirit  of 
fraternity  among  the  people.  Originally  the  right 
or  privilege  to  wear  regalia  was  confined  to  sov¬ 
ereigns  by  virtue  of  their  office,  but  the  permission 
to  wear  it  was  gradually  extended  to  the  nobility, 
to  whom  its  real  significance,  whatever  that  sig¬ 
nificance  is,  is  mainly  confined.  Regalia  in  the 
latter  ages  came  to  be  worn  by  the  judiciary,  by 
the  military  and  by  those  high  in  station.  It  was 
used  in  an  emblematic  sense,  and  in  its  production 
the  highest  art  of  the  early  workmen  was  taxed 
to  produce  garments  or  trimmings  of  fine  texture, 
superb  workmanship  and  great  artistic  beauty. 
Each  of  the  royal  families  of  Europe  have  their 
distinct  regalia  as  regal  symbols. 

Regalia  of  the  English  King. — The  regalia  of 
England  is  kept  in  the  jewel  room  of  the  Tower 
of  London,  and  consists  of  the  crown,  sceptre 
with  the  cross,  the  verge  or  rod  with  the  dove, 
the  so-called  staff  of  Edward  the  Confessor,  sev¬ 
eral  swords,  the  ampulla  for  the  sacred  oil,  the 
spurs  of  chivalry,  etc.  The  regalia  of  Scotland, 
which  is  preserved  in  the  Castle  of  Edinburgh, 
consists  of  the  crown,  sceptre  and  sword  of  state. 

Extension  of  Use.— With  the  rise  of  Freema¬ 
sonry  the  use  of  regalia  became  more  extended, 
and  with  development  of  more  modern  orders, 
its  use  gradually  became  common  as  insignia  of 
office.  Regalia  is  now  used  by  nearly  all  the  se¬ 
cret  and  fraternal  orders,  the  membership  of 
which  runs  into  millions. 

Its  Manufacture. — The  business  of  manufactur¬ 
ing  regalia  has  become  quite  an  important  one,  in 
which  silk  is  an  important  raw  material.  Gold, 
silver  and  other  precious  metals  are  used  in  the 
manufacture,  with  silk  and  other  fine  textiles. 
Some  of  our  modern  regalia  is  highly  artistic, 
extremely  costly,  and  superior  in  workmanship 
to  most  of  the  regalia  of  earlier  times. 

Banners  and  Emblems. — The  manufacture  of 
emblems  and  banners,  one  of  the  branches  of  the 
regalia  industry,  is  becoming  an  important  indus¬ 
try,  and  from  the  same  cause  which  has  brought 
regalia  into  demand.  Most  secret  orders  have 
their  banners  of  silk  or  other  finely  woven  textile 
material,  in  which  the  workmanship  represents 
the  highest  skill  and  art,  as  well  as  the  designing 
ability  of  the  textile  worker.  The  extent  of  the 
industry  is  indicated  by  the  fact  that  there  are 
120  establishments  in  the  United  States  at  the 
present  time  engaged  in  the  manufacture  of  all 


kinds  of  regalia  and  banners,  which  have  a  whole¬ 
sale  value  of  between  three  and  four  million  dol¬ 
lars.  The  industry  affords  employment  to  some 
1,500  men. 

Early  Mention.  —  In  regalia  making  gold  and 
silver  were  used  from  earliest  times.  The  first 
mention  made  in  sacred  writings  is  in  Exodus, 
chapter  39,  verses  2  and  3,  concerning  the  ephod 
made  for  Aaron,  wherein  the  record  is,  “And  he 
made  an  ephod  of  blue,  green  and  purple  and 
scarlet  and  fine  twined  linen.  And  they  did  beat 
the  gold  into  thin  plates  and  cut  it  into  wires  to 
work  it  in  the  blue  and  in  the  purple  and  in  the 
scarlet  and  in  the  fine  linen  with  cunning  work.” 
The  Iliad  and  the  Odyssey  speak  of  embroidered 
gold  textiles.  Josephus  says  Herod  on  the  day  of 
his  death  wore  royal  apparel  which  was  a  tissue  of 
silver. 

Fabrics.  —  Fabrics  woven  with  gold  and  silver 
continue  to  be  made  to  this  day  in  India  into 
laces,  brocades  and  embroideries,  from  whence  the 
art  has  been  introduced  into  Europe  and  to  a 
marked  extent  in  the  United  States.  The  various 
qualities  of  wire  are  prepared  precisely  as  in 
India — round  and  flat — and  thread,  made  of  flat 
gold  wire  is  twisted  around  orange-colored  silk  or 
cotton,  known  in  the  trade  as  “orris.”  The  lace 
is  woven  in  the  same  manner  as  ribbons.  Cloth 
of  gold  and  brocades  rich  in  gold  and  silver  are 
woven  for  ecclesiastical  vestments  and  draperies 
and  for  vestments  for  officers  in  various  secret 
orders  and  for  badges  and  insignia.  Some  gold 
wire  is  exported  to  China  and  India. 

Wire  Basis. — The  metallic  basis  of  the  various 
fabrics  is  wire,  round  and  flattened,  the  wire  be¬ 
ing  of  three  kinds:  First,  gold  wire,  which  is  in¬ 
variably  silver  gilt  wire;  second,  copper  gilt  wire, 
used  for  common  liveries  and  theatrical  purposes, 
and,  third,  silver  wire,  all  of  which  are  drawn  by 
the  ordinary  process  and  flattened  between  a  pair 
of  revolving  rolls  of  fine  polished  steel. 

Composition. — Very  little  gold  is  used.  An 
ordinary  gold  lace  wire  is  drawn  from  a  bar  con¬ 
taining  90  parts  of  silver  and  7  of  copper,  coated 
with  3  parts  of  gold.  Each  ounce  Troy  of  a  bar 
so  plated  is  drawn  into  1,500  yards  of  wire.  Six¬ 
teen  grains  of  gold  cover  a  mile  of  wire.  About 
200,000  ounces  of  gold  wire  are  annually  worked 
up  in  the  gold  lace  trade  in  Great  Britain. 

Regalia  in  America. — The  manufacture  of  rega¬ 
lia  and  material  for  regalia,  strange  to  say,  re¬ 
ceived  its  strongest  impetus  in  republican  Amer¬ 
ica,  where,  presumably,  emblems  of  power  and 
authority  are  not  highly  regarded.  The  expansion 
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in  the  value  of  products  to  three  and  one-half 
times  within  twenty  years  may  be  regarded  as 
evidence  of  growth  of  fraternity  as  shown  in  the 
multiplication  of  secret  societies  and  orders  and 
the  growth  of  membership  into  millions  of  mem¬ 
bers. 

The  prosperity  of  the  industry  is  also  in  large 
measure  due  to  the  rapid  increase  in  the  manu¬ 
facture  of  all  manner  of  raw  material  for  silk, 
which  is  conducted  in  about  250  cities  and  towns 
and  villages  throughout  the  United  States,  ex¬ 
tending  from  Massachusetts  to  California.  The 
labor  is  largely  performed  by  women  and  girls, 
who  acquire  rare  skill  and  deftness  of  touch  in 
the  manipulation  of  the  delicate  raw  materials 
used.  Under  the  encouragement  being  extended 
by  the  National  Government,  much  interest  is 
being  aroused,  and  the  production  of  silk  from 
cocoons  under  the  care  of  nimble  feminine  fingers 
is  now  annually  increasing. 

Closely  related  to  the  regalia  industry  is  the 
manufacture  of  jewelry  and  metallic  decorations 
used  on  or  in  connection  with  regalia  as  emblems. 
This  branch  of  the  jewelry  industry  has  become 
specialized  and  this  class  of  work  has  reached  a 
high  state  of  artistic  excellence. 


Comparative  Summary  of  the  Regalia  Manufacturing  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

47 

8452,590 

5b9 

$174,097 

$815,638 

137 

$1,841,193 

2,0801 

$737,853 

$3,203,890 

120 

$1,795,858 

1,586 

$476,580 

$3,077,945 

Wage-earners . 

Wages  paid . 

Value  of  products . 

Ribbons,  The  Making:  of. 

Rapid  Rise. — The  manufacture  of  ribbons  in 
the  United  States  appears  to  have  sprung  up 
under  the  inspiration  of  cunningly  devised  me¬ 
chanical  appliances  by  which  work  could  he  so 
much  more  quickly  and  better  done  than  by  hand, 
and  which  rapidly  excluded  the  hand-made  goods 
of  foreign  countries. 

Superior  Looms. — The  ribbon  industry  was  fur¬ 
ther  stimulated  by  the  building  of  looms  of  supe¬ 
rior  design  and  construction,  by  which  the  finest 
kind  of  work  was  done  at  a  very  low  cost.  Under 
the  present  arrangement  of  the  ribbon  loom,  the 
warp  is  placed  on  beams  similar  to  broad  silk 
looms,  and  each  individual  warp  is  shut  off  auto¬ 


matically  from  the  beam,  making  it  entirely  un¬ 
necessary  for  the  weaver  to  go  behind  the  loom 
for  this  purpose.  The  best  type  of  ribbon  loom — 
the  high-speed  automatic — embodies  all  the  latest 
improvements  in  construction,  and  is  adapted  to 
high-grade  Jacquard  work  where  high  speed  has 
been  of  slow  adoption.  It  has  the  automatic  let- 
off  system  for  the  warps,  which  is  capable  of  a 
more  uniform  weave  than  the  old  machine  and 
has  greater  productive  capacity. 

Perfection  of  Ribbon  Looms. — There  has  re¬ 
cently  been  introduced  a  very  efficient  silk-ribbon 
loom,  which  produces  the  best  quality  of  silk  vel¬ 
vet  ribbon  at  a  very  high  speed,  in  which  the  pile 
is  cut  automatically  in  the  loom.  It  is  one  of  the 
latest  triumphs  of  American  skill  in  the  art  of 
weaving. 

Growth  of  the  Ribbon  Industry. — The  ribbon 

production  of  the  United  States  commands  the 
admiration  of  the  world,  not  only  for  quality,  but 
for  merit,  worth,  attractiveness  and  low  cost.  De¬ 
velopments  are  being  made  constantly  in  ribbon 
manufacture,  and  it  is  probable  that  the  near 
future  will  witness  some  very  important  improve¬ 
ments  which  are  just  now  on  the  eve  of  comple¬ 
tion.  The  value  of  ribbons  produced  in  the 
United  States  in  1900  is  given  at  $18,467,179; 
laces,  nets  and  veils,  $803,104;  fringes  and 
guimpes,  $444,787. 

American  Skill  in  Ribbon  Making. — The  award 
of  gold  and  silver  medals  by  the  management  of 
the  Paris  Exposition,  in  1900,  to  American  manu¬ 
facturers  of  plain  and  fancy  ribbons,  attests  the 
superiority  of  American  ribbons  over  those  of  the 
entire  world. 

Foreign  Looms. — The  Swiss  and  German  power 
looms  were  used  in  this  country  up  to  1899.  At 
that  time  ribbon  looms  were  introduced,  in  which 
the  ease  of  leveling  the  harness,  handling  the 
warps,  and  the  positive  control  of  the  take-up, 
enabled  them  to  be  run  at  a  continuous  high 
speed,  and  which  drove  out  all  other  machines 
and  suppressed  European  competition.  It  opened 
a  broad  avenue  for  employment  to  women, 
whereas,  on  the  older  machines,  male  labor  was 
necessary. 

There  are  7,441  ribbon  looms  in  the  United 
States,  of  which  4,471  are  adapted  German  looms 
with  warps  on  top,  2,105  are  high-speed  looms, 
856  are  Jacquard  looms  and  9  hand  looms. 

There  are  115  silk  ribbon  weaving  mills,  of 
which  42  are  in  and  near  Paterson,  N.  J.,  31  in 
New  York,  35  in  Pennsylvania,  and  the  balance 
scattered. 
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Rice  Culture,  Appliances  for. 

Early  Production. — Rice. in  early  times  was  ex¬ 
tensively  cultivated,  and  is  now  the  chief  article 
of  diet  of  several  hundreds  of  millions  of  the 
human  family  in  India  as  well  as  in  China.  It 
constitutes  half  of  the  cereal  crop  of  Africa. 
Rice  contains  85  per  cent,  starch,  but  is  consid¬ 
ered  less  nutritious  than  wheat  and  is  especially 
used  by  the  peoples  of  warm  climates  where  less 
rich  food  suffices. 

Introduction  into  the  Colonies. — Its  cultivation 
in  the  colonies,  in  1647,  was  attempted  by  the 
governor  of  Virginia,  who  obtained  a  half  bushel 
of  it  from  England,  but  no  further  attempt  was 
made  to  establish  the  industry  until  the  year 
1694,  when  a  ship  from  Madagascar  to  an  Ameri¬ 
can  port  was  obliged  to  seek  refuge  in  the  harbor 
of  Charleston,  S.  C.  The  captain  of  the  vessel 
presented  Thomas  Smith,  governor  of  the  prov¬ 
ince,  with  a  sack  of  the  grain.  This  marked  the 
practical  introduction  of  rice  culture  in  the 
United  States.  Up  to  1860  the  cultivation  of  rice 
was  confined  chiefly  to  the  Carolinas  and  Georgia. 
After  the  Civil  War  the  industry  made  a  fresh 
start,  and  the  prairie  lands  of  Louisiana  were 
brought  under  cultivation. 

Mechanical  Appliances. — The  cultivation  of 
rice  was  greatly  stimulated  by  the  introduction  of 
the  gang  plow,  the  horse  drill,  the  twine  binder 
and  of  steam  power.  One  harvesting  machine  op¬ 
erated  by  one  man  and  five  mules  now  does  in 
one  day  what  formerly  required  an  entire  family 
and  hired  help  in  a  season.  The  development  of 
natural  oil  in  Texas,  especially  at  Beaumont, 
which  is  the  center  of  the  rice  belt,  has  stimu¬ 
lated  rice  cultivation.  Rice  farmers  and  rice  mil¬ 
lers  are  using  this  oil  for  fuel,  and  the  result  is 
seen  in  the  wonderful  increase  in  territory  de¬ 
voted  to  rice. 

Primitive  Methods. — Although  rice  is  one  of 
the  oldest  cereals  and  constitutes  the  principal 
food  of  over  one-half  of  the  people  of  the  world, 
the  methods  of  cleaning  it  have  until  recently 
been  of  very  crude  design.  The  primitive  method 
of  milling  rice,  and  the  method  in  vogue  in  China 
and  other  foreign  countries,  is  to  place  a  small 
quantity  in  a  hollow  stone  or  block  of  wood  and 
pound  it  with  a  stone  pestle.  The  first  improve¬ 
ment  was  the  use  of  the  mortar  made  of  a  short 
section  of  a  hollowed  log  and  the  pestle  being  a 
beam  six  to  eight  feet  long,  resting  on  a  fulcrum. 
Such  a  mill  cleans  about  eleven  bushels  per  day. 

Water-Power  Methods. — The  next  advance  was 
the  water-wheel.  In  the  process  of  milling  rice 


the  product  is  first  screened,  the  hulls  removed 
by  rapidly  revolving  millstones,  after  which  a 
huller  separates  the  cuticle  of  the  grain,  from 
which  it  passes  out  to  be  polished.  The  finish  is, 
secured  by  passing  the  whole  grains  through  a 
rapidly  revolving  screen  with  brushes  or  with  wire 
gauze  and  sheepskin.  This  process  gives  to  the 
rice  grain  its  fine  glossy  surface,  and  adds  to  its 
commercial  value,  but  detracts  from  its  value  as 
a  food.  The  outer  surface  of  the  clean  unpolished 
rice  contains  almost  all  the  fats  of  the  grain,  and 
its  removal  materially  lessens  both  the  flavor  and 
nutritive  value.  The  fashion  of  highly  polishing 
the  grain  popularizes  it  among  consumers,  but  as 
a  food  for  local  consumption  it  is  never  polished.. 


Comparative  Summary  of  the  Rice  Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

22 

$2,166,497 

616 

$110,647 

$3,133,324 

32 

$5,601,206 

647 

$223,433 

$6,693,196 

80 

$2,601,352 

651 

$265,585 

$8,723,726 

Wage-earners . 

Wages  paid . 

Value  of  products . . 

Rock  Drills,  The  Making  of. 

General  Glasses. — The  application  of  machinery 
to  rock  drilling  has  been  in  use  for  over  150  years, 
but  its  development  in  its  present  condition  of 
extraordinary  efficiency  is  due  to  the  genius  and 
skill  and  study  of  a  few  mechanics  of  recent  years. 
Rock-drilling  machines  may  be  grouped  into  two 
general  classes — first,  those  that  bore  by  percus¬ 
sion  combined  with  a  comparatively  slow  rotation 
of  the  drill,  and  secondly,  those  that  drill  by  con¬ 
stant  pressure  and  rotation,  as  the  diamond  drill. 
The  principle  of  the  percussion  drill  is  that  of  a 
steam  cylinder  to  the  piston-rod  of  which  a  bor¬ 
ing  tool  is  attached.  Rapid  strokes  of  the  piston, 
driven  by  compressed  air  or  steam,  strike  the  bor¬ 
ing  bit  against  the  rock,  and  thus  digs  its  way. 

Requirements  of  a  Rock  Drill. — Special  arrange¬ 
ments  of  parts  are  employed  in  the  different  rock 
drills.  The  requirements  of  a  rock  drill  are  that 
it  should  be  simple  in  construction,  of  few  parts, 
of  light  weight,  of  small  size,  but  the  striking 
parts  should  be  relatively  great  and  should  strike 
the  rock  directly,  that  no  other  part  of  the  piston 
should  be  exposed  to  violent  shock;  also  the  pis¬ 
ton  should  be  capable  of  working  with  a  variable 
length  of  stroke,  that  the  sudden  removal  of  re¬ 
sistance  should  not  cause  injury,  that  the  rotary 
motion  should  be  automatic,  and  that  the  feed,  if 
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automatic,  be  regulated  by  the  advance  of  the  pis¬ 
ton  as  the  cutting  advances. 

Quarrying  Drill. — For  quarrying  purposes  the 
drill  is  mounted  on  a  tripod,  and  it  can  also  be 
used  for  driving  tunnels  underground;  but  one 
drawback  is  the  enormous  loss  from  condensation 
in  the  pipes,  from  the  exhaust  steam  and  lack  of 
ventilation.  However,  long  tunnels  have  been 
driven  by  drills  operated  by  steam.  Compressed 
air  can  be  conveyed  in  pipes  for  several  miles  and 
do  good  work. 

A  Special  Feature. — A  special  feature  of  the 
Ingersoll-Sargeant  drill  is  that  the  main  valve  is 
operated  by  an  auxiliary  valve,  this  latter  receiv¬ 
ing  its  motion  from  the  piston  and  acting  as  a 
trigger  to  the  main  valve.  The  drill  strikes  an 
uncushioned  blow.  Its  manner  of  action  is  briefly 
as  follows:  The  auxiliary  valve,  which  is  made  of 
light  steel  of  circular  form,  is  so  constructed  as  to 
be  easily  moved  by  the  piston  at  the  end  of  the 
stroke.  It  thus  acts  as  a  slide-valve  to  the  main 
valve,  which  is  moved  by  the  air  pressure,  which 
in  turn  regulates  the  supply  of  air  to  the  main 
piston.  The  main  slide-valve  is  so  held  by  the 
auxiliary  that  while  the  piston  carrying  the  cut¬ 
ting  tool  is  moved  toward  the  rock,  the  full  press¬ 
ure  of  the  air  or  steam  acts  upon  it  until  the  blow 
is  struck.  The  full  pressure  is  kept  up  until  the 
last  moment;  the  air  is  not  used  expansively,  and 
as  the  backward  stroke  is  an  equivalent  of  the  for¬ 
ward,  the  power  of  the  machine  to  withdraw  the 
drill  from  tight  or  crooked  holes  is  exactly  equal 
to  its  power  in  striking  a  blow.  Two  strong  steel 
springs  are  used  as  buffers  to  avoid  breakage  from 
careless  feeding.  The  feeding  of  this  and  all  other 
drills  used  in  mining  or  tunneling  is  now  done  by 
hand;  but  for  surface  work  with  large  drills  mak¬ 
ing  vertical  holes,  an  automatic  feed  attachment 
is  of  great  value. 

The  Compound  Principle. — The  ordinary  rock 
drill  cannot,  under  some  conditions,  be  worked 
with  the  same  economy  of  steam  or  air  as  is  ef¬ 
fected  in  a  high-class  engine,  and  for  this  reason 
numerous  devices  have  been  introduced  for  con¬ 
trolling  the  admission  of  air  to  and  exhaust  from 
the  cylinder.  This  compound  principle  effects  a 
saving  of  nearly  one-half  of  the  air  used.  The  rate 
at  which  a  tunnel  can  be  driven  by  means  of  rock 
drills  may  be  safely  taken  at  double  the  speed  of 
hand-work.  There  can  be  no  question  that  for 
driving  and  sinking,  machine  drills  are  far  supe¬ 
rior  to  hand  labor  in  speed  and  economy. 

Air  Compressors. — Machines  for  compressing  air 
are  now  built  to  be  driven  indirectly  by  water, 


electricity  or  steam.  For  the  driving  of  tunnels 
of  large  sections,  such  as  railway  tunnels,  special 
forms  of  carriage  support  are  used.  The  drill¬ 
hole,  when  the  machine  is  at  work,  must  be  kept 
constantly  full  of  water.  Many  kinds  of  bits  are 
used,  each  having  their  specific  value.  The  single- 
edged  bit  is  generally  used  and  is  very  simple,  and 
it  is  always  preferable  in  hand  drilling.  The  ta¬ 
pered  single-edged  bit  does  remarkable  work  in 
marble  quarrying,  and  has  drilled  350  lineal  feet 
of  1^-ineh  diameter  holes  in  one  day  of  ten 
hours.  In  marble  or  limestone  the  edge  of  the 
bit  should  be  sharp,  and  in  proportion  as  the  stone 
is  harder,  the  edge  should  be  less  acute.  Though 
sandstones  are  usually  soft,  the  bits  cannot  be 
finely  pointed,  but  should  be  flattened. 

Value  of  Rock  Drill. — The  rock  drill  is  one  of 
the  most  valuable  machines  in  modern  civilization 
in  ascertaining  what  is  beneath  the  surface.  By 
means  of  it  valuable  beds  of  minerals  are  found,, 
their  extent,  value  and  limits  ascertained,  and 
thus  a  very  thorough  knowledge  can  be  had  as 
to  the  possibilities  of  investment  and  profitable 
returns.  The  mining  industry  relies  largely  on 
the  rock  drill,  and  the  extension  of  its  use  is  a 
pretty  accurate  indication  of  the  expansion  of  the 
mining  industry  as  a  whole.  The  rock  drill  is  the 
pioneer  which  opens  the  way  for  the  enormous 
investments  of  capital  and  opens  the  avenue  for 
the  employment  of  much  labor,  and  in  this  way 
lays  the  foundation  for  one  of  the  greatest  and 
most  prosperous  industries  in  America. 

The  old-fashioned  percussion  method  is  now 
rarely  used  for  prospecting  purposes,  as  there  are 
simpler  and  more  effective  methods  of  making  a 
hole.  With  the  diamond  drill  a  solid  core  is  with¬ 
drawn  of  the  actual  rock  penetrated,  which  gives 
the  appearance  of  the  strata,  with  their  distinctive 
markings  and  with  the  dip  and  thickness  of  the 
bed. 

The  Diamond  Drill. — The  diamond  drill  is  suit¬ 
able  for  boring  holes  at  any  angle,  up  to  a  depth 
of  300  feet  and  If  inches  diameter,  bringing  out  a 
core  of  f  inch.  Hollow  boring  rods  are  revolved 
by  the  hand  gearing,  worked  by  two  men,  a  third1 
working  a  pump.  The  full-sized  diamond  drill 
will  put  down  holes  of  16  inches  diameter  to- 
depths  of  more  than  2,000  feet,  bringing  out  cores, 
up  to  30  feet  long,  weighing  more  than  3  tons., 
The  framework  is  of  steel  girders,  and  the  power 
is  derived  from  a  portable  engine.  The  cutting: 
edge  of  the  crown  is  formed  of  nine  black  dia¬ 
monds,  called  carbonates,  three  on  the  outer  edge* 
three  on  the  base  and  three  on  the  inside  of  the 
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•crown.  Large  holes  require  a  greater  number. 
The  diamonds  on  the  outer  edge  cut  the  path  of 
the  drill  in  its  progress  forward,  while  those  on 
the  other  two  faces  enlarge  the  cavity.  The  rods 
and  boring  crown  revolve  at  an  average  rate  of  250 
revolutions  per  minute,  and  cut  their  way  through 
the  hardest  rock  at  the  rate  of  2  to  8  inches  per 
minute.  The  diamonds  are,  as  stated,  black  in 
color,  and  are  exclusively  found  in  the  district  of 
Bahia,  Brazil.  The  average  life  of  a  setting,  tak¬ 
ing  accidents  into  account,  is  from  6  to  8  weeks, 
while  the  speed  varies  from  8  feet  per  day  in 
•quartz  or  granite,  to  10  feet  per  day  of  12  hours 
in  sandstone  or  slate. 

The  Badger  Drill. — In  the  Phillips  badger  drill 
coiled  springs  on  side  bolts  take  the  place  of  rub¬ 
ber  buffers  in  the  cylinder,  and  retain  their  elas¬ 
ticity,  which  is  so  essential,  because  they  do  not 
come  in  contact  with  steam  or  oil.  This  drill 
works  with  either  a  long  or  short  stroke.  The 
short  stroke  is  good  for  starting  holes  or  going 
through  seams,  and  which  strikes  a  light,  quick 
blow.  The  blow  in  this  drill  is  uncushioned,  and 
the  expansion  of  steam  after  its  admission  to  the 
cylinder  has  been  cut  off,  is  used  for  the  remain¬ 
der  of  the  stroke. 


Roofers  and  Roofing, 

A  Separate  Industry.  —  The  construction  of 
roofs  has,  within  a  few  years,  become  practically 
a  separate  industry.  The  old-time  conceptions  of 
house  construction  involved  a  slanting  roof,  but 
with  the  expansion  of  construction  under  indus¬ 
trial  growth,  it  became  impractical  as  well  as  un¬ 
desirable  to  place  slanting  roofs  over  the  larger 
structures  used  for  manufacturing  and  commercial 
purposes.  Builders  would  have  long  ago  departed 
from  this  time-honored  custom  of  slanting  roofs, 
but  the  absence  of  suitable  roofing  material  for 
flat  roofs  prevented  the  adoption  of  their  concep¬ 
tions.  It  was  not  until  within  a  comparatively 
recent  period  that  experimenters  in  roofing  mate¬ 
rial  succeeded  in  manufacturing  compositions 
which  would  meet  all  the  requirements  as  to  fire 
protection,  economy  of  work  and  protection 
against  rain. 

Modern  Buildings. — The  construction  of  high 
and  long  buildings  stimulated  enterprise,  and  it 
was  not  long  before  suitable  roofing  compositions 
were  produced  in  large  quantities.  Builders  wel¬ 
comed  the  innovation,  and  insurance  companies 
encouraged  it  by  reduced  risks.  Flat  roofs,  cov¬ 
ered  with  roofing  composition,  permitted  the  con¬ 


struction  of  skylights  and  what  might  he  regarded 
as  light-wells,  by  which  the  lower  floors  were 
abundantly  supplied  with  light  and  air.  The  cus¬ 
tom  of  flat-roof  construction,  especially  in  build¬ 
ings  devoted  to  commercial,  and  to  a  considerable 
extent  manufacturing  purposes,  became  quite  gen¬ 
eral. 

Classification  of  Roofs.  —  Roofs  are  ordinarily 
distinguished  by  the  material  of  which  they  are 
composed.  The  simplest  kind,  of  course,  is  in¬ 
clined  rafters.  Then  we  have  iron  roofs,  wood, 
slate,  tile  and  flat  roofs  made  of  well-known  com¬ 
position.  Roofs  are  spoken  of  as  gable  roofs,  flat, 
lean-to,  hip,  curbed,  mansard,  etc.  The  produc¬ 
tion  of  a  strong  resisting  composition  stimulated 
the  introduction  of  flat  roofs,  hut  other  influences 
contributed,  such  as  the  greater  freedom  from  fire, 
less  insurance  risk  and  less  cost  of  construction. 

Cheap  Iron  and  Steel. — The  cheapening  of  iron 
and  steel  also  assisted  to  popularize  modern  flat 
roofing,  which  became  very  generally  used  in  large 
buildings.  The  rolling  of  steel  into  structural 
shapes  suitable  for  use  in  heavy  construction  gave 
an  impetus  to  steel  construction,  which  has  also 
been  largely  adopted  by  railroads  for  terminals 
and  stations,  where  these  modern  roofing  methods 
prevail. 

Changes  in  Roof  Construction. — The  influence 
of  architects  and  'constructing  engineers  has  for 
thirty  or  more  years  past  been  exerted  in  favor  of 
the  radical  changes  in  roof  construction  which 
have 'been  effected.  The  compositions  now  gen¬ 
erally  used  have  been  tested  thoroughly,  and  but 
little  now  remains  to  be  done  in  the  way  of  im¬ 
provement.  For  much  roofing,  especially  dwell¬ 
ings,  churches  and  public  buildings  where  archi¬ 
tectural  considerations  have  some  weight,  slate  is 
largely  and  preferably  used. 

Slate. — Slate,  perhaps,  comes  second  in  impor¬ 
tance,  as  it  constitutes  a  measurable  protection 
against  fire.  Slates  are  technically  known  as 
“doubles,”  “ladies,”  “countesses,”  “duchesses,” 
“'princesses,”  “queens,”  “imperials,”  etc.  A  square 
of  slate  consists  of  100  superficial  feet.  About 
half  the  slates  produced  in  the  United  States  are 
from  Pennsylvania  quarries,  the  quality  of  which 
makes  it  most  desirable  to  builders  and  construct¬ 
ing  engineers.  The  upper  surface  of  the  slate  is 
called  its  “hack,”  the  under  surface  its  “bed,”  the 
lower  edge  its  “tail,”  the  upper  edge  its  “head.” 
The  part  of  each  course  of  slates  exposed  to  view 
is  called  the  margin  of  the  course,  and  the  width 
of  the  margin  is  called  the  gauge.  The  portion 
hidden  from  view  is  called  the  cover.  The  bond  or 
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lap  is  the  distance  which  the  lower  edge  of  any 
course  overlaps  the  slates  of  the  second  course 
below,  measuring  from  the  nail-hole,  and  may  he 
from  two  to  four  inches.  Slates  are  laid  on  lath, 
battens  or  sheathing,  and  must  break  joint.  The 
nails  are  of  copper,  zinc  or  tinned  iron. 

Laying  on  Slate. — In  good  slating,  vertical 
joints  of  alternate  courses  should  range  in  straight 
lines  from  ridge  to  course,  and  the  tails  should  be 
in  perfectly  straight,  horizontal  lines.  There  are 
two  methods  of  nailing — one  near  the  head,  the 
other  at  the  center.  The  thickest  slates  should  be 
in  the  lowest  courses.  The  lowest  is  the  doubling 
eaves  course.  Slate  ridging  consists  of  a  roll  and 
sides  formed  out  of  thick  slate,  and  is  generally 
somewhat  twisted.  Tile  and  pottery  ridging  is 
frequently  used  with  slates  of  coarse  description. 
In  covering  iron  roofs,  the  slate  may  be  laid  on 
boarding  or  batters  or  upon  angle  iron,  with  the 
laths  filled  in  with  wood  and  fixed  at  the  proper 
gauge.  When  work  is  to  be  fireproof,  wood  is  dis¬ 
pensed  with.  Shouldering  consists  in  embedding 
the  slates  for  about  a  width  of  two  inches  in  hair 
mortar  mixed  with  ashes.  It  keeps  the  slates  down 
tight  at  their  tails.  Slates  laid  on  battens  are  fre¬ 
quently  rendered  all  over  the  under  sides  with  hair 
or  lime.  The  boarding  is  frequently  covered  with 
felt,  which  delays  the  passage  of  air  or  cold  and 
keeps  the  roof  dry.  Some  slating  is  very  wide,  and 
is  laid  without  boards  from  rafter  to  rafter,  the 
lap  being  as  usual,  and  the  side  points  are  covered 
with  narrow  slips  bedded  in  putty. 

An  Economical  Method. — A  very  economical 
system  of  slating  with  large  slates  is  as  follows: 
The  rafters  are  placed  at  clear  distances  apart 
about  1|  inches  less  than  the  width  of  the  slates. 
Down  the  center  of  each  rafter  is  laid  a  fillet,  thus 
forming  a  rebate  on  each  side,  in  which  the  edges 
of  the  slate  rest,  secured  by  black  putty  or  by  a 
second  fillet  two  inches  wider  than  the  first,  nailed 
over  it  so  as  to  cover  the  edges  of  the  slate  and 
hold  them  down.  Each  slate  laps  about  3  inches, 
over  the  one  below  it. 

Slating  is  sometimes  laid  in  patterns  or  lozenge- 
wise,  with  angles  up  and  down,  but  this  method  is 
less  durable. 

Rule  of  Pitch. — Experience  shows  the  minimum 
pitch  for  slates  of  different  sizes  to  be  as  follows: 


LARGE  SLATES. 


Inclination  of  sides  of  roof 
to  horizon. 

22  degrees. 

26%  degrees. 

83  degrees. 


Height  of  roof  in  parts 
of  span. 
One-fifth. 
One-fourth. 
One-third. 


The  more  severe  the  climate,  the  smaller  and 
lighter  the  slates,  the  steeper  should  be  the  roofs; 
otherwise,  the  wind  will  lift  the  slates  and  blow 
the  rain  under  them. 

Nature  of  Slate. — Slate  is  an  argillaceous  rock 
of  various  colors,  blue,  green,  purple,  gray  and 
black,  which  readily  splits  into  thin  plates.  It 
was  originally  formed  of  fine  mud  deposited,  after¬ 
ward  compressed  and  hardened  into  compact  rock. 
Beds  of  slate  are  frequently  tilted  at  various 
angles  and  stretch  across  wide  districts  in  a  series 
of  undulations,  foldings,  contortions,  fissures, 
rents  and  dislocations.  Fissures  in  beds  of  slate 
which  follow  well  defined  courses  and  form  divi¬ 
sional  planes  are  called  joints;  those  beds  running 
parallel  with  the  “dip”  are  called  dip- joints. 

Color  of  Slate. — The  color  of  slate  depends 
mainly  on  the  presence  of  iron  and  the  form  in 
which  it  exists.  The  common  roofing  slate  of 
commerce  is  generally  fine  grained  and  combines 
great  strength  and  durability  with  moderate 
weight.  Its  average  weight  per  cubic  foot  is  170 
pounds  and  it  requires  a  weight  of  20,000  pounds 
to  crush  one  cubic  inch. 

Slate  Slabs. — Slate  slabs  are  also  cut,  planed, 
dressed  and  enameled,  and  are  used  for  chimney 
pieces,  billiard  tables,  wall  linings,  cisterns,  pav¬ 
ing,  tombstones,  ridge  rolls  and  various  other  ar¬ 
chitectural  and  industrial  purposes.  Slate  in 
which  the  cleavage  is  very  close  is  used  to  make 
slate  pencils. 

For  a  number  of  reasons  the  use  of  slate  as  a: 
building  material  is  not  expanding  in  the  same 
proportion  as  most  other  material.  Composition 
roofs  when  they  are  flat  are  preferred.  Much 
more  construction  than  formerly  is  now  with  flat 
roofs,  thus  barring  out  slate  to  that  extent. 


Comparative  Summary  of  the  Roofing  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  irivfiRted  . . 

493 

82,329,277 

3,082 

81,411,133 

86,277,284 

2,140 

813,303,697 

10,937 

86,469,514 

829,412,813 

2,162 

817,594,162 

15,362 

86,996,810 

829,916,592 

Wage-earners. . 

Wages  paid . . 

Value  of  products . 

Rubber  Tire  Making. 

Rubber  Tires. — A  rubber  tire,  as  its  name  in¬ 
dicates,  is  a  tire  made  of  rubber  for  use  on  a 
vehicle,  and  is  either  solid  or  hollow  or  with  a 
passage  for  air,  which  latter  kind  is  called  pneu¬ 
matic.  s 
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The  Original  Rubber  Tire.— The  Dunlop  tire 
might  be  regarded  as  the  original  tire,  a  British 
invention,  the  success  of  which  drew  the  attention 
of  all  users  of  vehicles  to  its  value  as  a  means  of 
easier  riding  and  greater  comfort.  The  ready  ac- 
eeptance  of  this  tire  led  to  the  formation  of  nu¬ 
merous  companies  with  large  capital,  which  en¬ 
tered  upon  the  manufacture  of  tires  involving 
improvements  on,  or  modifications  of,  the  original 
Dunlop. 

The  Pneumatic  Tire. — The  extraordinary  de¬ 
mand  for  pneumatic  tires  has  stimulated  inven¬ 
tion,  until  at  the  present  time  there  are  over  1,000 
patents,  comparatively  few  of  which  have  met  with 
practical  encouragement.  The  invention  of  the 
pneumatic  tire  was  revived  in  the  year  1889,  to 
meet  bicycle  requirements,  and  since  that  time 
pneumatic  tires  have  been  very  largely  applied  to 
vehicles,  both  light  and  heavy.  Of  late  years  pneu¬ 
matic  tires  have  been  found  to  be  unequal  to  the 
strain  placed  upon  them,  under  very  heavy  ve¬ 
hicles,  and  resort  is  had  to  solid  tires  of  the  same 
material.  These  requirements  have  created  an 
extraordinary  demand  for  rubber,  and  under  this 
demand  prices  have  been  steadily  rising. 

Successive  Improvements. — Among  the  more  re¬ 
cent  patents  are  a  self-healing  tire,  which  is  an 
air-cushioned  tire  with  a  lining  of  plastic  rubber. 
Another  improvement  covers  an  outer  shoe  or 
-cover,  provided  with  hooked  edges  to  engage  the 
rim  of  the  wheel.  Still  another  improvement  is 
popularly  known  as  the  “clincher”  tire,  in  which 
the  shoe  is  held  to  the  rim  by  inwardly  inclined 
flanges.  A  creditable  tire  consists  of  a  shoe  held 
to  the  rim  by  an  adjustable  clamping  bend.  One 
covers  a  tire  with  multiple  air-cells,  so  that  in 
case  one  of  the  cells  becomes  punctured,  the  others 
may  be  further  inflated,  to  make  up  for  the  defi¬ 
ciency;  and  still  another  consists  of  a  tire  shoe  or 
cover  having  non-stretching  edges,  which  are  held 
in  the  concaved  rim  by  the  inflation  of  the  inner 
air  tube.  A  recent  tire  covers  a  mandrel  for  form¬ 
ing  an  endless  tubular  sheath. 

A  Necessity. — Pneumatic  and  solid-rubber  tires 
have  thoroughly  established  themselves  as  abso¬ 
lutely  essential  accessories  for  the  completion  of 
pleasure  vehicles.  Their  use,  besides  enhancing 
the  comfort  of  the  occupants  of  the  vehicle,  pro¬ 
longed  its  life  by  reducing  jars,  shocks  and  strains. 
During  the  period  of  the  popularity  of  the  bicycle 
the  Consumption  of  rubber  for  bicycle  tires  as¬ 
sumed  phenomenal  proportions,  and  its  greater  use 
since  then  on  vehicles,  including  automobiles,  has 


more  than  compensated  for  the  loss,  through  the 
decline  of  the  bicycle  industry. 

The  Field  of  Rubber  Tires. — The  introduction 
of  rubber  into  the  industries  has  had  a  most  im¬ 
portant  and  stimulative  effect  in  various  and 
broadening  fields.  The  influence  of  rubber  in  the 
vehicle  industry  is  most  pronounced.  It  is  now 
the  rule  rather  than  the  exception  to  use  rubber 
tires  on  vehicles,  and  solid  tires,  because  of  their 
greater  durability  and  greater  freedom  from  de¬ 
struction,  are  growing  in  favor.  Tires  are  now 
made  as  large  as  seven  inches  in  diameter,  and  in 
exceptional  cases  even  larger.  They  are  used  on 
pleasure  vehicles  in  large  numbers,  and  are  being 
successfully  used  on  other  vehicles,  to  some  de¬ 
gree,  for  the  hauling  of  merchandise. 

Limits  of  Endurance. — Recent  severe  automo¬ 
bile  racing  contests,  however,  demonstrate  that 
rubber  tires  under  these  ponderous  machines  rap¬ 
idly  wear  out  and  have  to  be  replaced  with  new 
tires  after  limited  service.  For  what  might  be 
termed  legitimate  use  in  carriages  and  light  vehi¬ 
cles,  however,  they  meet  all  reasonable  demands. 

The  use  of  rubber  tires  on  automobiles  is  gen¬ 
eral  and  necessary;  with  the  improving  processes 
of  manufacture  and  care  in  the  selection  of  rubber 
as  to  quality,  the  rubber  tire  is  being  found  capa¬ 
ble  of  sustaining  severe  and  continuous  traffic  on 
vehicles  of  considerable  weight. 

Consumption. — The  consumption  of  rubber  in 
the  tire  industry  is  steadily  growing,  and  the  de¬ 
mand  in  general  is  leading  to  the  establishment 
of  rubber  plantations  in  various  parts  of  the 
world,  besides  leading  to  the  further  opening  up 
on  a  scale  of  great  magnitude  the  rubber-produc¬ 
ing  territory  of  Brazil. 


Comparative  Summary  of  the  Rubber  and  Elastic  Goods  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

90 

$6,057,987 

6,268 

$2,295,972 

$13,751,724 

189 

$13,703,787 

q  iqo 

262 

$39,304,853 

Oil  AAR 

Wage-earners . 

Wages  paid . 

Value  of  products . 

*7,  XOO 

S3, 663, 976 

<R1  tt  7f)£  Q17 

ZU,S:U  0 

$8,082,938 

«mo  R97  flQfl 

HpiO,  i  / 

These  figures,  of  course,  cover  the  entire  rubber 
industry,  including  all  the  multifarious  products 
into  which  rubber  enters;  but  they  serve  to  indi¬ 
cate  the  enormous  and  remarkably  rapid  growth 
in  the  many  special  branches  during  the  past  two 
decades.  As  will  be  seen,  the  value  of  products 
has  increased  fourfold  within  twenty  years. 

The  supply  has  not  kept  pace  with  the  extraor¬ 
dinary  demand  in. recent  years  and  hence  prices 
have  materially  advanced. 
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Safes  and  Vaults,  The  Making  of. 

The  Safe. — The  safe  is  a  comparatively  modern 
device  to  guard  valuables  against  loss  by  fire  or 
attacks  of  thieves.  The  exigencies  and  require¬ 
ments  of  modern  society  call  for  the  creation  of 
a  vast  amount  of  paper  evidences  of  value,  such 
as  deeds,  banknotes  and  securities  of  all  descrip¬ 
tions,  including  books  containing  records  of  espe¬ 
cial  commercial  or  legal  value.  From  a  simple 
iron,  portable  box  with  its  simple  lock,  the  safe 
has  progressed  through  a  long  series  of  improve¬ 
ments  in  order  to  more  securely  preserve  its  con¬ 
tents  against  fire  and  breaking. 

Construction. — In  ordinary  safe  manufacture 
the  outer  casting  is  made  of  boiler  plate,  backed 
by  a  lining  of  hard  steel,  over  which  is  an  inner 
lining  of  thin  boiler  plate,  the  three  layers  being 
securely  bolted  together  by  screws  from  within. 
By  some  makers  a  layer  of  hard  metal  is  poured 
in  a  fluid  state  between  the  outer  and  inner  casing. 
Others  case-harden  the  surface.  Various  manu¬ 
facturers  adopt  numerous  devices  for  securing  the 
required  combinations  of  hardness  and  toughness. 
To  prevent  wrenching  of  joints, the  two  sides, with 
top  and  bottom  of  the  outer  shell,  are  sometimes 
made  out  of  a  single  plate,  welded  at  the  joint, 
.and  the  back  and  front  are  then  attached  to  that 
..shell  by  angle  irons  screwed  from  within. 

Special  Precautions. — The  frame  upon  which 
the  door  hangs,  and  into  which  the  bolts  shoot,  is 
made  of  great  strength,  with  special  precautions 
to  prevent  the  wrenching  off  of  the  door.  In  an 
ordinary  safe  the  fixed  dogs  or  sham  bolts  fit  into 
•slots  at  the  back  or  hinged  sides.  In  all  good 
safes  bolts  shoot  on  every  side,  front,  back,  top 
and  bottom.  In  order  to  defy  wrenching, ,  addi¬ 
tional  grip  is  secured  in  some  safes  by  a  bolt  with 
a  clutch  or  projection,  which  falls  into  a  recess  in 
the  slot  and  thus  holds  against  any  direct  wrench. 

Early  Patents.— Among  the  earlier  patents  was 
one  by  Charles  Chubb,  in  1835,  which  provided  a 
series  of  ponderous  bolts,  secured  in  a  locked  posi¬ 
tion  by  a  small  key.  Keyless  locks  and  time-locks 
have  been  generally  adopted.  In  keyless  permuta¬ 
tion  locks,  such  as  those  of  Hall,  Sargent,  Yale 
and  Dalton,  the  bolts  can  be  withdrawn  only  after 
an  indicator  has  been  successfully  set  against  a 
combination  of  numbers  arranged  before  closing 
the  door.  In  the  time-lock  of  these  inventors,  the 
safe  can  only  be  opened  at  a  set  time.  Electrical 
devices  are  also  arranged  to  carry  signals. 

Mixtures  Used. — Among  the  mixtures  used  as  a 
lining  for  fire-resisting  material  are  sawdust  and 


powdered  gypsum  or  cement  or  infusorial  earth, 
with  ground  alum,  asbestos,  silicate  cotton,  mica 
and  sealed  tubes  of  alkaline  salts.  A  carefully 
jacked  shell  of  sufficiently  thick  fire-resisting  ma¬ 
terial  should  line  every  fire-proof  safe.  The  ne¬ 
cessities  of  business  frequently  require  that  entire 
rooms  be  transformed  into  safe-resisting  power. 

Patents  Taken  Out. — Up  to  1890,  613  patents 
for  safes  had  been  issued,  the  later  improvements 
being  designed  to  prevent  lockouts  and  in  intro¬ 
ducing  devices  that  can  be  opened  by  heavy  ma¬ 
chinery  at  either  end  of  a  railroad  route.  Safes 
are  made  of  parts  telescoped  or  crowded  together 
by  hydraulic  power,  requiring  heavy  machinery 
for  locking  and  unlocking.  Safes  are  also  made  to 
prevent  the  use  of  liquid  explosives,  such  as  nitro¬ 
glycerine,  around  the  door  openings.  One  inven¬ 
tion  prevents  the  use  of  the  electric  arc  in  melting 
or  fusing  a  hole  through  the  safe  wall  or  door. 
Dogging  devices  are  used  which  control  the  bolt 
works  of  safes. 

Dimensions  and  Vault  Equipment. — The  dimen¬ 
sions  of  one  of  the  largest  safes  in  the  world,  in  a 
Pittsburg  (Pa.)  bank,  are:  Length,  43  feet  11 
inches;  width,  23  feet  6  inches;  height,  8  feet; 
weight,  446  tons,  or  892,000  pounds;  number  of 
plates  of  steel,  22;  size  of  front  plates,  9  feet  6 
inches  by  9  feet  If  inches;  side  plates,  9  feet  3 
inches  by  15  feet  and  |  inch;  top  plates,  24  feet 
by  9  feet  If  inches;  thickness  of  front,  bottom, 
side  and  top  plates,  6  inches.  The  doors  of  this 
vault  are  marvels  of  their  kind.  Most  vaults  have 
but  one  large  door,  with  a  small  one  to  be  used  in 
case  of  an  accident  occurring  which  locked  the 
large  door  shut.  The  vault  is  equipped  with  two 
very  large  doors  of  the  same  size,  one  at  each  end. 
Each  is  guarded  by  four  time-locks.  Each  door 
weighs  17  tons,  or  34,000  pounds,  and  each  is 
hung  on  a  single  hinge  so  truly  that  with  one  hand 
the  door  can  be  swung  to  and  fro. 

United  States  Mint  Vaults. — The  vaults  of  the 
United  States  Mint  at  Philadelphia  are  three  in 
number — one  for  silver  dollars,  11  feet  high,  53 
feet  wide  and  100  feet  deep;  the  silver  bullion 
vault,  11  feet  high,  53  feet  wide  and  80  feet  deep; 
a  gold  and  subsidiary  vault,  11  feet  high,  22  feet 
deep  and  120  feet  long.  These  vaults  are  con¬ 
structed  of  drill-proof  steel;  the  doors  and  flanges 
are  constructed  on  an  air-cushion  system  which 
precludes  the  possibility  of  chemical  explosives 
being  used. 

Locks. — One  type  of  locks  used  in  deposit  vaults 
is  designed  for  a  primary  key  in  the  keeping  of  the 
janitor,  and  a  secondary  key  held  by  the  box- 
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holder.  Locking  systems  have  been  largely  intro¬ 
duced,  which  comprise  a  series  of  locks  for  locking 
doors,  windows,  water  faucets,  switches.  A  series 
lock  adapted  for  hotels,  one  for  each  room,  and 
which  may  also  be  simultaneously  operated  from 
a  central  point,  is  in  quite  general  use. 


Comparative  Statement  of  the  Safe  and  Vault  Industry. 


1880 

1890 

1900 

Number  of  establishments . . . 
Capital  invested . 

40 

$2,201,600 

2,206 

$1,096,504 

$3,352,896 

39 

$4,603,118 

3,816 

$2,129,615 

$6,641,844 

35 

$5,479,879 

2,033 

$1,017,237 

$3,927,867 

Wage  earners  . 

Wages  paid  ....  Tt . 

Value  of  products . 

Salt  Making* 

Salt  Supply.— Just  how  the  ancients  obtained 
their  supplies  of  salt  is  not  known.  That  salt  was 
mined,  manufactured  and  used  in  most  ancient 
times  is  confirmed  by  history.  The  salt  bed  of 
Horthwich,  in  Cheshire,  England,  has  been  known 
since  Eoman  times  and  been  worked  since  1670. 
Vast  beds  of  salt  exist  in  the  United  States,  one 
of  the  chief  deposits  of  rock  salt  being  on  the 
Petit  Anse  Island,  La.  The  salt  in  these  beds  is 
practically  inexhaustible  in  quantity  and  remark¬ 
ably  pure  in  quality.  In  different  localities  in 
Hew  York  and  Michigan  salt  is  pumped  up  as 
brine  and  recovered  by  evaporation.  Salt  is  not 
only  used  for  seasoning  and  for  the  preservation 
of  food,  but  to  glaze  pottery,  harden  soap,  etc. 

Early  Salt  Making. — Salt  was  made  from  brine 
other  than  sea  water  in  the  latter  years  of  the 
eighteenth  century.  Salt  works  were  erected  on 
Big  Beaver  Creek,  in  Western  Pennsylvania,  in 
1774,  and  later  in  many  localities  throughout  the 
West.  It  was  a  very  scarce  article  in  the  early 
history  of  the  colonies,  and  was  imported  at  high 
cost  for  a  long  time.  It  was  not  until  a  compara¬ 
tively  recent  period  that  its  production  assumed 
commercial  importance. 

How  Obtained. — At  the  present  time  nearly  all 
the  evaporated  salt  is  obtained  by  sinking  wells  to 
the  salt  body,  pumping  fresh  water  into  the  wells 
and  withdrawing  the  brine  after  it  is  well  satu¬ 
rated.  Salt  is  produced  in  many  States  of  the 
Union,  the  output  increasing  continuously  since 
1850.  During  the  past  twenty  years  the  industry 
developed  threefold.  A  great  many  of  the  smaller 
plants  which  have  been  struggling  along  were 
driven  out  of  business  by  the  consolidation  of  a 


number  of  large  establishments  between  Hew 
York  and  Kansas,  Utah  and  California. 

Methods  of  Making. — Salt  manufactured  by  ar¬ 
tificial  heat  is  made  in  kettles,  open  pans,  vacuum 
pans  and  grainers,  the  heat  being  applied  directly 
or  by  steam.  In  grainers  and  vacuum  pans  steam 
heat  is  used.  This  process  is  essentially  American. 
The  brine  is  evaporated  from  rectangular  vats 
about  12  inches  deep,  in  which  are  suspended  coils 
of  pipe  carrying  either  live  or  exhaust  steam.  In 
some  cases  the  salt  is  removed  from  the  bottom  of 
the  pan  by  mechanical  scrapers. 

Solar  and  Rock  Salt. — Solar  salt  is  made  in  vats 
or  ponds;  rock  salt  is  mined  in  Hew  York,  Kan¬ 
sas,  Louisiana  and  California.  Practically  all  the 
product  of  salt  water  by  solar  evaporation  is  made 
along  the  shores  of  San  Francisco  Bay,  in  Califor¬ 
nia,  and  the  Great  Salt  Lake,  Utah.  Michigan  is 
a  very  important  salt-producing  State,  and  the 
industry  is  developing  steadily.  The  production 
of  rock  salt  in  Hew  York  varies  from  150,000  to 
250,000  tons  annually.  The  industry  in  other 
States  is  being  industriously  prosecuted,  though 
it  occupies  a  minor  position  in  the  great  family 
of  industries. 

Rock  Salt. — Eock  salt  is  first  under-cut  with 
mining  or  channeling  machines  operated  by  com¬ 
pressed  air.  Holes  are  made  in  the  salt  with  air 
drills  and  dynamite,  exploded  by  electricity,  which 
brings  the  salt  rock  down  to  the  floor  of  the  mine. 
It  is  then  loaded  on  cars,  conveyed  to  the  shaft  by 
railroads  and  hoisted  to  the  surface,  and  there 
dumped  automatically  from  mine  cars  into 
crushers  over  dumps,  and  passes  by  gravity 
through  different  sized  crushers  to  the  screen- 
room  below,  where  it  is  screened  into  various  sizes, 
from  whence  it  is  conveyed  to  large  bins,  where 
it  is  loaded  into  cars.  The  largest  body  of  rock 
salt  was  discovered  at  Lyons,  Kans.,  in  1887. 
Here  are  fifteen  workable  veins  of  rock  salt, 
ranging  from  4  to  18  feet  in  thickness. 

In  Utah,  where  salt  is  made  by  solar  evapora¬ 
tion,  the  pumps  are  started  each  year  about  the 
month  of  March,  the  brine  being  pumped  into 
large  reservoirs,  each  covering  from  10  to  20 
acres.  As  the  brine  becomes  stronger,  it  is  drawn 
off  into  other  reservoirs  or  sloughs,  covering  from 
3  to  15  acres.  Sloughs  are  made  with  a  hard  clay 
bottom  and  with  a  levee  thrown  up  three  or  four 
feet  high  around  the  sides  to  retain  the  brine 
and  at  the  same  time  furnish  a  ditch  on  the  out¬ 
side  to  carry  off  fresh  water.  The  sloughs  are  re¬ 
plenished  from  time  to  time  during  the  summer. 
The  reservoirs  are  kept  stocked  until  September 
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or  October,  by  which  time  salt  is  deposited  to  the 
depth  of  from  3  to  6  inches.  Harvesting  then 
begins,  and  the  salt  is  stacked  on  the  banks  in 
large  piles.  It  is  then  hauled  to  the  mines  for 
refining,  or  is  shipped  to  silver  mills  working 
under  the  chlorination  process.  The  latest  im¬ 
proved  machinery  consists  of  revolving  cylinders, 
burr  rollers  and  a  series  of  sieves.  The  salt  is 
hauled  to  a  crusher,  whence  it  is  carried  by  hop¬ 
pers  to  the  heated  cylinders,  which  deliver  it  per¬ 
fectly  dried  to  the  roller  burrs,  from  whence  it 
goes  to  the  sieves.  It  is  purified  by  means  of  a 
suction  blower  as  it  passes  over  them.  The  im¬ 
purities  are  lighter  than  the  salt,  w'hich  passes  on 
to  the  bins. 

The  salt  produced  is  classified  as  follows:  Table 
and  dairy  salt,  common  fine,  common  coarse, 
packers’,  coarse  solar,  rock  salt,  milling  salt. 

The  processes  employed  require  the  use  of  cov¬ 
ers  or  ponds,  grainers,  open  pans,  kettles  and 
vacuum  pans. 

The  production  of  salt  increased  from  1,952,268 
barrels  in  1850  to  5,961,060  barrels  in  1880,  10,- 
806,860  barrels  in  1890,  and  to  15,187,819  barrels 
in  1900,  three-fourths  of  which  was  made  by  the 
boiling  process. 


Comparative  Summary  of  the  Salt  Industry. 


1880 

1*90 

1900 

Number  of  establishments . . 
■Capital  invested . 

276 

$3,548,640 

4,498 

$1,305,020 

$5,191,222 

200 

$13,437,749 

4,255 

$1,593,442 

$5,484,618 

159 

$27,123,364 

4,774 

$1,911,140 

$7,966,897 

Wage-earners . 

Wages  paid . 

Value  of  products . . . 

Sand  and  Emery  Paper  and  Emery  Wheels* 

Composition  of  Emery. — A  general  definition  of 
emery  may  be  given  as  an  impure  variety  of 
corundum  mixed  chiefly  with  the  magnetic  oxyd 
of  iron.  It  is  always  associated  with  diaspore, 
emerylite,  chlorite  and  titaniferous  iron.  Prior 
to  its  discovery  in  Chester,  Mass.,  in  1863,  and 
subsequently  elsewhere,  emery  was  largely  im¬ 
ported,  much  of  it  coming  from  the  Island  of 
Navos  in  the  Grecian  Archipelago. 

Uses  of  Emery. — Emery  is  a  variety  of  corun¬ 
dum,  granular  in  texture  and  black  or  grayish- 
black  in  color.  It  is  found  in  various  parts  of  the 
United  States  and  when  powdered  is  largely  used 
for  polishing  hard  substances. 

The  Emery  Wheel. — The  emery  wheel,  in  which 
emery  is  imbedded  by  pressure,  or  more  com- 
io5 


rnonly  a  wooden  wheel  covered  with  leather  and 
with  a  surface  of  emery,  is  largely  used  for  polish¬ 
ing  purposes,  especially  where  an  extremely  fine 
edge  or  surface  is  desired.  The  wheel  is  usually 
fastened  to  a  mandrel  and  rotated  by  a  wheel  and 
band,  and  it  is  principally  used  in  grinding  and 
polishing  metallic  surtaces,  especially  cutlery.  It 
is  sometimes  called  a  corundum  wheel  from  the 
name  of  the  crystalline  alumina  used  on  it.  The 
susceptibility  of  emery  to  almost  infinite  indivisi¬ 
bility  makes  it  a  most  valuable  material  for  pol¬ 
ishing; 

Best  Emery  Wheels.— The  best  emery  wheels 
are  formed  of  clean,  pure  emery  compounded  with 
a  certain  amount  of  boiled  linseed  oil.  In  the 
preparation  of  it  the  mixture  is  agitated  for  a 
sufficient  period  under  proper  temperature  with 
a  free  access  of  atmospheric  air  or  some  powerful 
oxidizing  agent.  Under  this  treatment  it  assumes 
proper  tenacity  and  while  warm  is  subjected  to 
hydraulic  pressure  in  a  suitable  mold,  and  being 
subsequently  dried,  is  ready  for  use.  Emery 
wheels  can  also  be  made  with  shellac  powdered 
fine  and  a  fine  portion  of  rosin  and  some  other 
compositions. 

Sandpaper. — The  manufacture  of  sandpaper  is 
apparently  a  simple  process,  but  it  requires 
specially  adapted  machinery  and  various  appli¬ 
ances,  involving  in  their  application  considerable 
skill  whereby  the  proper  proportion  of  sand  of  a 
proper  fineness  is  equally  applied  to  the  entire 
surface. 

The  manufacture  of  emery  paper  is  analogous 
to  that  of  sandpaper  but  requires  special  appli¬ 
ances,  greater  care  and  skill.  The  familiar  uses 
of  emery  paper  are  multiplying  in  the  mechanical 
industries  and  the  arts  and  some  of  the  more  re¬ 
cent  products  of  pulverized  emery  are  used  for 
polishing  of  surfaces  with  microscopic  minute¬ 
ness. 

Emery  Statistics. — The  number  of  establish¬ 
ments  making  wheels  increased  during  the  past 
twenty  years  from  11  to  34;  number  of  wage 
earners,  from  112  to  546;  capital  invested,  from 
$397,000  to  $1,489,527,  and  value  of  products 
from  $322,022  to  $1,381,675. 

Sandpaper  Statistics. — The  number  of  estab¬ 
lishments  engaged  in  the  manufacture  of  sand¬ 
paper  and  emery  paper  increased  during  that 
period  from  6  to  9;  workmen,  from  82  to  284; 
capital  invested,  from  $121,500  to  $1,732,307,  and 
value  of  products  from  $262,374  to  $1,175,895. 

The  industrial  uses  of  sandpaper  have  increased 
its  demand  fivefold  during  the  past  twenty  year^ 
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Saws — Manufacture  and  Uses. 

Saws  Among  the  Ancients. — The  Greeks  claim 
the  invention  of  the  saw,  but  it  is  evident  from 
Egyptian  monuments  and  from  remains  that  have 
come  down  to  us  from  the  bronze  age,  that  saws 
were  in  use  long  before  the  Greeks  used  them. 
Saws  of  the  bronze  age  have  been  found  in  Ger¬ 
many  and  Denmark,  and  in  the  stone  age,  saws  of 
flint  were  fixed  to  wooden  handles.  Saws  were 
also  made  of  sharks’  teeth  and  notched  shells. 

Kinds  of  Saws. — Saws  are  used  to  cut  wood, 
stone,  ivory  and  many  other  materials,  and  are 
either  reciprocating  or  circular  and  of  various 
sizes  and  forms.  They  may  be  divided  into  hand¬ 
saws  and  machine-saws,  and  under  the  former 
those  most  commonly  used  are  the  band-saw,  the 
cross-cut  saw,  the  frame-saw,  the  hand-saw,  the 
panel-saw,  the  keyhole-saw,  the  bow-saw,  ripping- 
saw,  sash-saw,  tenon-saw  and  others. 

Machine  Saws. — Machine  saws  are  divided  into 
circular,  reciprocating  and  band.  The  circular 
saw  is  a  disk  of  steel  with  teeth  on  its  circumfer¬ 
ence,  which  cuts  the  material  as  it  is  pushed  to  it. 
The  reciprocating  saw  is  fixed,  and  works  like  a 
two-handled  saw.  The  ribbon-saw  is  a  thin,  end¬ 
less  saw,  placed  over  two  wheels  and  strained  on 
them,  and  which  passes  down  through  a  flat  saw¬ 
ing-table. 

Why  Saws  Sometimes  Make  Trouble. — Some  of 
the  reasons  why  saws  do  not  give  satisfaction  may 
be  enumerated  as  follows:  Insufficient  power  to 
maintain  regular  speed;  too  thin  for  the  work; 
too  many  or  not  enough  teeth  for  the  amount  of 
feed  carried;  weak  or  imperfect  collars,  which 
may  not  be  large  enough  in  diameter;  ill-fitting 
mandrels  and  pinholes;  uneven  setting  and  filing; 
not  enough  set  for  proper  clearance;  too  much 
pitch  or  hook  of  teeth;  irregular  and  shallow  gul¬ 
lets;  out  of  round,  and  consequently  out  of  bal¬ 
ance;  a  sprung  mandrel  or  lost  motion  in  mandrel 
boxes;  a  carriage  track  neither  level  nor  straight; 
carriage  not  properly  aligned  with  saw;  lost  mo¬ 
tion  in  carriage  trucks;  heating  of  journal  next 
to  saw;  guide-pins  too  tight  or  not  properly  ad¬ 
justed;  backs  of  teeth  too  high  for  clearance,  and 
too  long  running  without  sharpening. 

Essential  Conditions.  —  A  saw-tooth  becomes 
dull  on  the  side,  or  under  the  point,  in  proportion 
to  the  amount  of  feed.  It  is  very  important  that 
the  foundation  of  the  mill  withstand  shocks,  and 
that  the  saw-frame  be  firmly  secured,  level  and 
solid. 


Tension  of  Saws. — Large  saws  should  have  a 
perfect  bearing  of  three-quarters  of  an  inch  on  the 
outer  rim,  the  other  part  clear.  The  tension  of 
saws  must  be  adjusted  to  overcome  slight  varia¬ 
tions  in  speed,  regularity  being  a  prime  considera¬ 
tion. 

Speed  of  Saws. — The  speed  of  a  72-inch  saw, 
running  10,000  feet  per  minute  on  the  rim,  makes 
530  revolutions  per  minute;  a  48-inch  saw,  815 
revolutions  per  minute;  a  36-inch  saw,  1,080  revo¬ 
lutions  per  minute;  a  24-inch  saw,  1,960  revolu¬ 
tions  per  minute;  a  12-inch  saw,  3,260  revolutions 
per  minute;  an  8-inch  saw,  4,600  revolutions  per 
minute. 

Rules  for  Calculating  Speed. — Rules  for  calcu¬ 
lating  speed  are  as  follows: 

1.  Knowing  the  diameter  of  the  driving  and 
driven  pulleys  and  the  speed  of  the  driver,  the 
speed  of  the  driven  is  found  by  multiplying  the 
diameter  of  the  driver  by  its  number  of  revolu¬ 
tions,  and  dividing  the  product  by  the  diameter  of 
the  driven.  The  quotient  will  be  the  number  of 
revolutions  of  the  driven. 

2.  To  find  the  diameter  of  the  driver,  the  diam¬ 
eter  and  revolutions  of  the  driven  pulley  being 
given,  multiply  the  revolutions  of  the  driven  by 
its  diameter  and  divide  the  product  by  the  revo¬ 
lutions  of  the  driving-shaft.  The  quotient  will  be 
the  diameter  of  the  driver. 

Directions  for  Using  Saws. — A  few  common- 
sense  directions  for  the  keeping  and  fitting  of 
saws  may  be  briefly  summarized  as  follows: 

Take  up  all  the  end-play  or  lateral  motion  in 
the  mandrel;  see  that  the  carriage  track  is  level, 
straight,  solid  and  in  proper  line;  see  that  the 
rolls  or  trucks  have  no  end-play;  keep  all  gum  or 
sawdust  off  the  tracks;  keep  the  saws  sharp, 
ground  and  swaged  enough  for  clearance;  do  all 
the  filing  on  the  under  or  front  side  of  tooth,  filing 
square  across  the  teeth.  Never  file  square  cor¬ 
ners  in  the  gullets  of  saws  of  any  kind,  as  this 
renders  them  liable  to  break.  When  there  is  oc¬ 
casion  to  swage  or  upset  the  teeth  of  the  saw,  file 
them  off  to  a  sharp  point;  it  saves  time  and  saves 
the  saw,  for  the  sharper  the  teeth,  the  more  easily 
will  they  upset  or  swage.  Keep  the  teeth  in  as 
good  shape  as  when  new,  for  if  they  lose  any  of 
the  hook  or  rake  or  sawdust  chamber,  the  saw  will 
use  more  power  and  be  harder  to  keep  in  order, 
and  will  make  inferior  lumber.  Keep  the  saw 
well  balanced  and  the  gullets  well  gummed  out. 

Thin  Saws. — A  thin  saw  requires  just  as  much 
clearance  as  any  other  saw,  hence  in  proportion  to 
thickness  a  thin  saw  has  the  most  strain  to  bear. 
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Thin  saws  require  more  teeth  than  heavier  ones 
to  do  the  same  class  of  sawing,  in  extra  thin 
saws  one-sixth  more  speed  than  is  given  in  the 
usual  tables  will  be  an  advantage. 

How  to  Handle  Gritty  Logs. — In  sawing  sandy 
or  gritty  logs  the  edges  of  the  inner  circles  of  the 
holders  are  liable  to  wear  and  become  rounded, 
which  tends  to  create  friction.  This  can  be  pre¬ 
vented  by  tiling  the  edges  of  the  inner  circles  of 
the  holders  across  and  kept  square. 

Additional  Directions. — The  points  should  be 
sharpened  or  filed  without  taking  them  out  of  the 
saw.  The  filing  should  be  done  on  the  front  or 
throat  tooth  of  the  saw.  Care  should  be  taken 
to  keep  the  cutting  edge  at  right  angles  to  the 
side  of  the  saw.  Do  not  use  a  square-cornered  file. 

The  Cutting  Edges. — A  very  important  point  to 
be  kept  in  sight  is  to  keep  the  cutting  edges  of  the 
points  widest.  If  the  points  are  filed  so  that  they 
are  wider  behind  the  cutting  edges  than  on  the 
extreme  corners,  good  work  cannot  be  done. 

Changing  Teeth. — In  changing  teeth,  first  drive 
them  into  position  by  placing  a  swage  on  the  cut¬ 
ting  edge  and  striking  a  blow  with  a  light  ham¬ 
mer,  being  careful  to  not  expand  the  rim  of  the 
saw  by  riveting  too  tightly. 

Adjusting  Tension. — The  hammering  and  ad¬ 
justing  of  the  tension  of  circular  saws  requires 
care  and  knowledge.  For  this  purpose  an  anvil  is 
necessary,  one  round-face  and  one  cross-face  ham¬ 
mer,  two  straight  edges — one  from  14  to  18  inches 
long  and  one  about  48  inches  long — and  one  tri¬ 
mandrel. 

Testing  for  Tension. — In  testing  for  the  tension, 
be  sure  to  have  the  straight  edge  at  right  angles 
with  the  part  of  the  saw  resting  on  the  board  and 
the  opposite  edge,  which  is  being  raised  with  the 
left  hand  while  the  straight  edge  is  held,  and  then 
gently  pressed  down  with  the  right  hand.  Do  not 
lean  the  straight  edge  to  one  side,  but  hold  it  up 
straight,  or  it  will  fall  to  the  form  of  the  saw,  and 
not  show  what  the  mechanic  wants  to  see. 

Variety  of  Saws. — Saws  are  made  for  every  con¬ 
ceivable  purpose.  Among  them  may  be  mentioned 
the  inserted-tooth  saw,  chisel-point  circular  saw, 
rift-saws,  shingle-saws,  concave-saws,  barrel-stave 
saws,  grooving-saws,  milling-saws  for  cutting 
metal,  mitre-saws,  bilge-saws,  ice-saws,  cross-cut 
saws  and  many  others,  including  disks  for  cutting 
hot  or  cold  iron. 

Cutting  Cold  Steel  or  Iron. — For  fast  cutting  of 
cold  steel  or  iron,  friction  disks  are  used.  For  hot 
steel  and  iron,  saws  having  teeth  varying  from 


three-eighths  to  seven-eighths  of  an  inch  in  space 
are  used.  These  saws  and  disks  are  run  at  a  high 
and  uniform  speed.  Hot  saws  should  be  run  at 
the  rate  of  about  20,000  feet  per  minute;  disks  for 
cutting  cold  iron  and  steel,  24,000  feet  per  min¬ 
ute.  The  mandrel  and  collars  must  be  heavy, 
large  and  true.  Hot  saws  should  be  kept  sharp 
or  they  will  jam  or  break.  For  slow-motion  or 
milling-saws  for  cutting  steel  rails,  beams,  etc.,  the 
saw  should  run  45  feet  per  minute,  with  a  feed  of 
three-quarters  of  an  inch  per  minute. 

The  Band-Saw. — The  life  of  a  band-saw  depends 
very  largely  on  the  way  it  is  handled.  Until  a 
new  saw  gets  its  proper  aligning  or  “tilt,”  it  can¬ 
not  give  as  good  result  as  an  older  saw.  There  is 
a  certain  quality  about  a  new  band-saw  which  is 
sometimes  termed  “surplus  elasticity,”  and  until 
this  is  brought  down  to  its  proper  bearing  by  the 
judicious  use  of  the  hammer  and  saw-stretcher  in 
connection  with  the  first  “runs”  of  the  saw,  it  will 
not  be  at  its  best. 

Cracking  of  Saws. — All  experienced  filers  and 
mill  men  know  that  excessive  speed,  too  much 
tension,  uneven  tension,  case-hardening  or  glazing 
from  the  emery-wheel,  gum  adhering  to  the  face 
of  the  wheels,  crystallization  from  too  heavy  ham¬ 
mering,  cuts  on  the  surface  of  the  saw  from  sharp- 
faced  hammers,  vibration  of  either  machine  or 
saw,  sharp  angles  in  the  gullets,  imperfectly  ad¬ 
justed  guides,  backs  of  saws  too  long  or  too  short 
and  excessively  cross-aligned  to  make  them  crack, 
insufficient  throat-room  and  hook,  crowding  the 
saw  against  the  guard-wheel,  are  liable  to  cause 
the  saw  to  crack. 

Belting  for  Saws. — Belt  motion  should  not  ex¬ 
ceed  3,000  feet  per  minute;  where  narrow  belts 
are  run  over  small  pulleys,  a  distance  of  15  feet 
between  shafts  is  right,  and  which  gives  a  sag  of  1^ 
to  2  inches  in  the  belt.  For  main  belts  working  on 
large  pulleys  a  greater  distance  and  sag  are  desira¬ 
ble.  The  strongest  side  of  the  belt  is  the  flesh 
side,  one-third  way  through.  A  common  rule  for 
determining  the  width  of  a  single  belt,  three-six¬ 
teenths  of  an  inch  thick,  to  transmit  any  number 
of  horse-power,  is  to  multiply  the  actual  horse¬ 
power  by  1,000,  and  divide  by  the  velocity  of  the 
belt  in  feet  per  minute,  which  gives  the  width  in 
inches.  A  belt  one  inch  wide  and  800  feet  per 
minute,  is  equal  to  one  horse-power. 

Rule. — To  find  the  length  of  a  belt,  add  the 
diameter  of  the  two  pulleys  together,  divide  the 
result  by  2,  and  multiply  the  quotient  by  3  then 
add  the  product  of  twice  the  distance  between  the 
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centers  of  shafts,  and  yon  have  the  length  re¬ 
quired. 

The  resistance  of  belts  to  slipping  is  independ¬ 
ent  of  their  breadth.  There  is  no  advantage  de¬ 
rived  in  increasing  the  width  beyond  that  neces¬ 
sary  to  resist  the  strain  to  which  it  is  subjected. 
Long  belts  are  more  effective  than  short  ones.  The 
strain  of  350  pounds  per  square  inch  of  section  is 
.a  safe  working  load.  The  pulley  should  be  a  little 
wider  than  the  belt. 

The  average  thickness  of  single  belts  is  three- 
sixteenths  of  an  inch,  and  a  safe  working  load  is 
^assumed  to  be  45  pounds  per  inch  in  width,  which, 
at  a  velocity  of  60  square  feet  per  minute,  is  equal 
to  one  horse-power. 


Comparative  Summary  of  the  Saw  Making  Industry. 


1880 

1890 

1900 

Number  of  establishments. . 
’Capital  invested . 

89 

$3,281,135 

2,566 

$1,226,370 

$3,943,105 

95 

$6,313,373 

2,676 

$1,583,526 

$5,572,992 

96 

$8,508,487 

3,215 

$1,692,757 

$6,443,748 

Wage-earners . . 

'Wages  paid . 

Yalue  of  products . 

Scale  and  Balance  Making* 

Scales. — The  art  of  scale  making  has  been  im¬ 
proved  to  a  remarkable  degree  in  the  direction 
of  delicate  scales  since  the  development  of  chem¬ 
istry  and  its  daughter,  the  pharmaceutical  in¬ 
dustry. 

Unchanged  Construction. — There  are  no  very 
particular  features  in  the  scales  for  weighing 
heavy  commercial  products.  In  the  development 
of  commercial  activities,  which  necessitates  rapid 
handling  and  frequent  exchanges,  the  art  of 
building  heavy  scales  has  been  developed  to  a 
high  degree  of  perfection.  The  principle  em¬ 
bodied  is  based  upon  fundamental  conditions,  and 
in  their  construction  they  embody  practically 
nothing  more  than  extension  of  the  primary  laws 
of  the  lever. 

The  Difficulty  of  Friction.— There  are  1,209  pat¬ 
ents  on  record  for  scales  manufacture,  and  yet  in¬ 
ventors  are  as  hard  at  work  as  though  the  world 
were  without  means  of  weighing  its  merchandise. 
A  great  effort  has  been  made  to  produce  a  spring¬ 
weighing  scale  which  will  accurately  and  auto¬ 
matically  not  only  show  the  weight  but  the  total 
price  of  the  goods  weighed,  the  price  per  unit  of 
weight  being  known.  The  practical  difficulty  to 
be  overcome  is  inaccuracy  of  the  machine  caused 
by  friction  between  its  movable  parts. 


Weighing  and  Registering. — Another  class  of 
weighing  machines  coming  into  general  use,  weigh 
automatically  and  accurately,  and  register  the 
weight  of  large  masses  of  material,  such  as  grain, 
coal,  cotton  seed  and  the  like. 

Self-Adjusting  Poise. — This  style  of  machine  ia 
marked  by  a  construction  in  which  more  than 
enough  material  is  supplied  to  the  weighing  re¬ 
ceptacle  to  bring  the  weigh  beam  to  a  poising  po¬ 
sition,  the  excess  being  discharged  from  the  re¬ 
ceptacle  automatically  until  a  poise  is  effected. 
The  type  of  weighing  machine  in  which  the  grain 
is  first  measured  or  weighed  in  gross  so  as  to  get 
a  load  approximating  that  necessary  to  balance 
the  scales  before  the  precise  weighing  operation 
proper  has  begun,  has  been  so  improved  as  to  be 
brought  into  general  favor. 

Other  improvements  consist  in  devices  for  auto¬ 
matically  compensating  for  variations  in  tempera¬ 
ture  in  the  indication  of  a  spring  balance. 

Measurers  of  Values. — Remarkable  progress  has 
been  made  in  every  line  of  scale  manufacture, 
from  the  mammoth  scales  which  weigh  carloads 
with  practical  accuracy  to  the  delicate  scales  of 
the  chemist,  druggist  and  electrician.  The  major 
portion  of  the  enormous  production  of  our  vast 
industries  passes  over  the  scales  and  balances  in 
one  way  or  another,  in  order  to  determine  the 
values  exchanged.  Scales  are  the  court  of  last 
resort  in  a  large  portion  of  the  industrial  domain, 
and  by  their  aid,  is  made  an  infinitude  of  adjust¬ 
ments  in  daily  business  life  which  determine  the 
measure  of  value  received  between  buyers  and  sell¬ 
ers.  Their  value  in  the  manufacturing  industries 
has  been  vastly  increased  since  the  introduction 
of  scientific  methods  of  manufacture,  when  so 
many  operations  are  conducted  and  determined 
by  quantities  of  materials  used.  The  passage  from 
crude  methods  of  production  to  refined  has  been 
marked  as  well  as  facilitated  by  the  use  of  scales 
for  major  and  minor  necessities. 

The  use  of  scales  in  the  weighing  of  materials 
in  nearly  all  branches  of  industry  has  very  greatly 
subserved  economy  of  material,  saved  time  and 
has  made  possible  the  conduct  of  many  industrial 
operations  on  a  scale  of  vast  magnitude. 


Comparative  Summary  of  the  Manufacture  of  Scales  and  Balances. 


1880 

1890 

1900 

Number  of  establishments . . 

64 

76 

86 

Capital  invested  . 

$3,814,981 

$1,658,655 

$6,307,576 

Wage-earners . 

1,554 

1,350 

2,776 

Wages  paid . 

$783,0' 9 

$692,497 

$1,436,839 

Value  of  products . 

$3,250,460 

$2,322,744 

$5,289,788 

SEWING  MACHINES  AND  MAKERS. 
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Scientific  Instruments. 

Field  for  Scientific  Instruments. — Scarcely  an 
industry  could  be  named  in  which  scientific  in¬ 
struments  are  not  used.  It  is  the  distinguishing 
characteristic  of  modern  civilization  that  scientific 
methods  are  followed.  The  objective  point  in  all 
methods  of  production  is  to  find  the  basis  upon 
which  matter  rests,  and  then  provide  those  meth¬ 
ods  in  its  manipulation  which  are  required  by  the 
laws  which  underlie  its  existence  and  action.  It 
would  require  a  volume  to  mei  sly  enumerate  the 
scientific  instruments  now  used  in  all  lines  of  ac¬ 
tivity.  The  scientific  instrument  is  the  daughter 
of  the  mechanical  tool.  In  the  domain  of  mechan¬ 
ics  there  are  a  vast  number  of  instruments  used  to 
ascertain  condition,  quality,  strength,  value,  use 
and  economy.  In  the  chemical  industry  there  are 
hundreds  of  instruments  in  use  by  which  the  na¬ 
ture,  action  and  activities  of  the  elements  are  as¬ 
certained.  In  electricity  there  are  numerous  in¬ 
struments,  mainly  for  measurement  purposes,  but 
also  to  detect  and  reveal  conditions  beyond  the 
range  of  vision  or  sense. 

Uses. — Instruments  come  to  aid  the  hand  in 
performing  innumerable  delicate  operations  which 
the  hand  itself  is  unable  to  even  attempt.  The 
range  of  their  work  is  limitless,  and  by  their  aid 
the  efficiency  of  labor  is  increased  and  a  volume 
of  results  and  achievements  made  possible  without 
which  much  that  is  now  done  would  remain  un¬ 
done. 

In  the  physical  sciences,  in  electrical  and  engi¬ 
neering  work,  in  astronomy  and  chemistry,  in  all 
manner  of  research  work,  in  optics  and  acoustics 
and  in  surgery  —  in  short,  in  every  channel  of 
physical  effort  where  work  is  to  be  done — an  in¬ 
strument  is  devised  and  used  to  facilitate  that 
work  and  increase  the  volume  of  results. 

Functions  of  Instruments.  —  Scientific  instru¬ 
ments  see,  feel,  hear,  count,  analyze  and  deter¬ 
mine.  They  are  the  mechanical  five  senses  of 
man,  and  stand  midway  between  thought  and 
action,  between  conception  and  execution.  Some 
start  where  the  senses  reach  their  limit,  and  pene¬ 
trate  into  conditions  and  secrets  which  human 
senses  cannot  penetrate.  Much  of  the  knowledge 
of  the  world  is  the  gift  and  the  work  of  instru¬ 
ments. 

Never  before  was  as  much  reliance  placed  on 
instruments  as  to-day,  and  never  had  they  as  great 
a  mapped-out  work  to  do.  The  instrument  sees 
into  the  depths  of  outer  space,  and  determines 
the  composition  of  the  most  remote  bodies  of  the 
universe.  They  peer  into  the  most  microscopic 


forms  of  organic  and  inorganic  matter,  and  open 
up  to  the  senses  their  secrets.  They  lend  their 
hand  in  each  and  every  industry.  They  pioneer 
the  way  for  progress.  They  gather  up  the  dis¬ 
coveries  of  science  and  scientific  study,  as  well  as 
the  results  of  industrial  discernments,  and  enable 
us  to  label  them  according  to  their  nature  and 
importance. 

The  growth  of  the  scientific  instrument  indus¬ 
try  has  been  rapid.  It  keeps  pace  with  civiliza¬ 
tion  and  is  the  handmaid  of  education.  It  prof¬ 
fers  to  the  student  and  scholar  and  investigator 
and  inventor  better  means  for  the  prosecution  of 
work.  It  accepts  no  limitations  on  its  usefulness, 
and  acknowledges  no  boundaries  for  its  future 
growth. 


Comparative  Summary  of  the  Scientific  Instrument  Industry 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

171 

$1,342, 196 
1,099 
$588,751 
$1,639,094 

283 

2,996  021 
1.978 

81,191.588 

$3,271,616 

265 

$4,49 1 ,627 
2,786 
$1,433,715 
$4,896,631 

Wage-earners . 

Wages  paid . 

Value  of  products . . 

Sewing  Machines  and  Makers. 

Origin. — The  foundation  of  machine  sewing  was 
laid  by  the  invention  of  a  double-pointed  needle 
with  the  eye  in  the  center,  patented  by  Charles  F. 
Weiser  in  1755.  This  device  was  intended  to  obvi¬ 
ate  the  necessity  of  inverting  the  needle  in  sewing 
or  embroidery,  and  it  was  subsequently  utilized  in 
Heilman’s  embroidery  machine.  Thomas  Saint 
secured  a  patent  in  1790  for  a  machine  for  stitch¬ 
ing,  quilting  or  sewing,  which  was  used  principally 
on  leather  work.  It  had  an  awl  which,  working 
vertically,  pierced  a  hole  for  the  thread.  Had 
Saint  hit  upon  the  idea  of  an  eye-pointed  needle, 
he  would  have  anticipated  the  modern  chain-stitch 
machine. 

Improvements. — Berthelemy  Thimonier,  a  poor 
French  tailor,  patented  an  apparatus  in  1830,  in 
which  the  needle  crocheted,  and,  descending 
through  the  cloth,  brought  up  a  loop  of  thread, 
which  it  carried  through  the  previously  made  loop,, 
and  thus  formed  a  chain  on  the  upper  surface  of 
the  fabric.  The  inventor  did  not  secure  its  adop¬ 
tion.  He  produced  a  set  of  machines  which  made* 
200  stitches  a  minute,  and  which  sewed  and  em¬ 
broidered  any  material  from  muslin  to  leather. 
His  machines  were  destroyed  by  a  mob,  and  he 
barely  escaped  with  his  life. 
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The  Eye  at  the  Point  of  the  Needle. — Walter 
Hunt,  of  New  York,  about  the  years  1832-34,  first 
conceived  the  idea  of  the  eye  in  the  end  of  the 
needle  and  a  double-thread  or  lock  stitch.  He 
constructed  a  machine  with  a  vibrating  arm,  with 
a  curved  needle  at  its  extremity,  and  with  an  eye 
near  its  point.  By  this  needle  a  loop  of  thread 
was  formed  under  the  cloth  to  be  sewed,  and 
through  that  loop  a  thread,  carried  in  an  oscillat¬ 
ing  shuttle,  was  passed,  thus  making  the  lock 
stitch  of  all  ordinary  two-thread  machines.  No 
attempt  was  made  to  patent  it  until  1853,  when 
the  claim  was  disallowed  on  the  ground  of  aban¬ 
donment. 

Elias  Howe. — Working  unconsciously  along  the 
same  lines,  Elias  Howe,  of  Spencer,  Mass.,  in  1844, 
completed  a  rough  model  of  a  sewing  machine, 
which  in  1846  was  patented;  this  was  the  first 
patent  for  a  lock-stitch  machine.  There  were  two 
essential  features  in  it — the  curved  eye-pointed 
needle  and  the  under-thread  shuttle — which,  it  is 
said,  were  invented  by  Walter  Hunt  twelve  years 
before.  Howe  sold  the  English  right  and  went  to 
England  to  further  improve  the  machine,  but  re¬ 
turned  to  America  in  1849.  Meanwhile,  various 
inventors  had  improved  the  original  “Howe,” 
some  of  which  were  demonstrated  to  be  invasions. 

Singer  and  Other  Inventors. — In  1851  Isaac 
Merritt  Singer  secured  a  patent  for  a  sewing  ma¬ 
chine,  and  entered  upon  its  construction  and  sale 
with  great  energy.  Serious  and  prolonged  litiga¬ 
tion  ensued  between  Howe  and  the  later  invent¬ 
ors,  and  ultimately  all  makers  became  tributary 
to  Howe.  The  extraordinary  value  of  the  sewing 
machine  was  soon  demonstrated,  and  an  immense 
demand  sprang  up  for  it,  which  still  further  stim¬ 
ulated  latent  invention.  One  of  the  most  ingeni¬ 
ous  of  the  many  patents  brought  out  was  that  of 
Allan  B.  Wilson,  who  in  1849  devised  the  rotary 
hook  and  bobbin  combination,  which  later  on 
formed  the  special  feature  of  the  Wheeler  &  Wil¬ 
son  machine.  The  effective  four-motion  feed  was 
invented  in  1850.  In  the  following  year  William 
0.  Grover,  a  Boston  tailor,  patented  the  double¬ 
chain  action,  which  formed  the  basis  of  the  Grover 
&  Baker  machine.  In  1856  A.  E.  Gibbs,  a  Vir¬ 
ginia  farmer,  devised  the  improved  chain-stitch 
machine,  later  known  as  the  Wilcox  &  Gibbs  ma¬ 
chine.  Several  thousand  patents  have  been  issued 
for  sewing  machines,  and  even  now  inventive 
talent  refuses  to  be  comforted.  In  all  these  the 
main  principles  of  the  various  machines  have  not 
been  affected. 

Three  Variations  of  Stitch.  —  There  are  three 
varieties  of  stitch — simple  chain  or  tambour 


stitch,  double  chain,  and  lock  stitch.  The  lock 
stitch  is  peculiar  to  machine  sewing.  By  proper 
tension  the  threads  interlock  within  the  work  and 
the  stitch  shows  the  same  on  both  sides.  To  make 
the  chain  stitch,  the  under  thread  has  to  be  passed 
through  the  loop  of  the  upper  thread,  which  is 
done  in  two  ways,  one  being  introduced  by  Hunt 
and  Howe  and  improved  by  Singer  and  others. 
The  other  method  seizes  the  loop  of  the  upper 
thread,  and  a  rotating  hook  expands  the  loop  and 
passes  it  around  a  stationary  bobbin  within  which 
is  wound  the  under  thread,  known  as  the  Wheeler 
&  Wilcox  principle. 

Features  of  Machines. — Wilson’s  “four-motion 
feed,”  invented  in  1850,  consisted  of  a  serrated 
plate  which  rises  through  a  groove  in  the  table. 
The  cloth  is  pushed  forward  while  the  needle  is 
above  the  surface.  This  lock  stitch  was  made  by 
a  rotating  hook  for  interlocking  the  upper  thread 
with  the  lower. 

A  Special  Feature. — Singer’s  machine  had  a 
rigid  overhanging  arm  which  guided  the  vertical 
needle  in  combination  with  a  shuttle  and  a  wheel 
feed.  The  shuttle  was  driven  in  its  race  below 
the  feed  table  by  a  mechanism  deriving  its  motion 
from  the  shaft  by  means  of  gearing.  The  feed 
carried  the  cloth  forward  between  the  stitches 
without  injury  to  the  fabric,  and  the  cloth,  which 
could  be  turned  in  any  direction,  was  held  in 
place  by  a  presser  foot  which  had  a  yielding  spring 
which  would  permit  of  passing  over  seams  and  au¬ 
tomatically  adjusting  itself  to  any  thickness  of 
cloth.  He  produced  a  machine  which  used  the 
single-chain  stitch  and  also  the  double-chain 
stitch,  for  ornamental  work  and  embroidery.  The 
general  style  of  the  original  Singer  has  been  uni¬ 
versally  copied. 

Machines  for  Boot  and  Shoe  Making. — Ma¬ 
chines  have  been  perfected  for  stitching  with 
waxed  thread,  for  use  in  the  manufacture  of  boots 
and  shoes,  saddlery  and  harness,  and  other  articles 
of  leather. 

Power  Machines. — Heavy  power  machines  are 
used  in  the  manufacture  of  awnings,  tents,  sails, 
canvas  belts,  etc.  There  are  specially  constructed 
machines  for  stitching  gloves,  others  for  sewing 
the  seams  in  carpets,  sewing  the  ends  of  filled 
bags,  stitching  brooms,  embroidering,  machines 
for  working  button-holes  and  sewing  on  buttons. 

This  has  resulted  in  the  building  up  of  indus¬ 
tries  for  the  manufacture  of  various  interchange¬ 
able  parts  of  machines.  Besides  all  these,  there 
are  machines  for  crimping  the  cloth  into  ridges 
for  passage  over  the  needle,  short-thread  sewing 
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engines,  running-stitch  machines,  reciprocating 
lock-stitch  machines,  chain-stitch  machines,  chain- 
stitch  machines  for  two  or  more  threads,  binder 
machines  for  binding  hats,  hemmers  for  sewing 
umbrellas,  chain-stitch  two-thread  machines  with 
embroidery  attachment  for  carrying  a  third 
thread,  lock-stitch  machines  with  two  needles  for 
over-seaming  and  felling  lap  seams. 

Power  for  Operating. — Means  have  been  per¬ 
fected  for  operating  sewing  machines  with  water 
motors,  air  engines,  steam  engines  and  springs  and 
weights,  and  by  electricity.  Electric  sewing  ma¬ 
chines  are  now  produced  which  are  practical. 
Steam-power  machines  are  also  used  in  large  fac¬ 
tories  where  the  power  is  applied  by  means  Qf 
shafting  under  long  rows  of  tables  bearing  the  ma¬ 
chines,  one  row  of  shafting  operating  two  rows  of 
machines.  Sewing  machines  have  resulted  in  the 
concentration  of  the  clothing  and  the  boot  and 
shoe  industries. 

Influence. — A  resume  of  the  industry  as  it  exists 
to-day  would  involve  a  mass  of  facts  and  figures 
which,  while  valuable  as  evidence  of  enormous  and 
rapid  growth  in  several  States  of  the  Union,  would 
be  lacking  in  special  features  of  interest  to  the 
average  reader,  who  already  knows  of  its  extent. 
It  would  be  a  more  appropriate  theme  for  the 
schoolgirl  graduate  to  elaborate  upon  the  influ¬ 
ences  which  the  sewing  machine  has  had  on  soci¬ 
ety,  and  particularly  on  the  household,  than  the 
encyclopedia  writer.  That  it  has  a  very  stimulat¬ 
ing  influence  indirectly  on  the  textile  industry  is 
evident.  It  has  vastly  stimulated  the  production 
of  feminine  apparel  especially,  and  has  led  to  the 
development  of  specialized  skill  and  taste,  and  in 
no  small  degree  it  is  to  be  credited  with  the  ex¬ 
quisite  taste  in  dress  manifested  and  so  exception¬ 
ally  maintained  by  American  women. 


Comparative  Summary  of  the  Sewing  Machine  Making  Industry  in  the 
United  States  for  Three  Decades. 


1880 

1890 

1900 

Number  of  establishments. .. 
invested . . 

106 

$12,501,830 

9,553 

84,636,699 

$13,863,188 

59 

$16,043,136 

8,837 

$4,750,324 

$12,823,147 

58 

$18,739,459 
10,635 
$6,213  938 
$18,314,419 

Wage-earners . 

Wftges  p^id . 

Value  of  produets. ........... 

Shipbuilding  and  Builders. 

Early  Ships. — The  earliest  “ship”  of  which  we 
have  historic  cognizance  was  built  3,000  years  be¬ 
fore  Christ.  It  has  been  within  fifty  years,  how¬ 
ever,  that  practically  all  the  progress  has  been 


made  along  scientific  lines  since  the  departure 
from  early  conceptions.  Shipbuilding  for  centu¬ 
ries  involved  only  such  requirements  in  construc¬ 
tion  as  enabled  navigators  to  sail  along  or  near 
the  European  coast  or  across  limited  bodies  of 
water.  With  the  gradual  settlement  of  America 
the  necessity  was  recognized  for  larger  and  more 
substantial  ships,  and  this  requirement  was  fairly 
met  by  the  construction  of  ships  of  considerable 
size.  With  the  introduction  of  steam  and  machin¬ 
ery,  new  possibilities  arose,  but  the  shipbuilders 
for  a  long  time  hugged  their  conceptions  and  re¬ 
stricted  their  efforts  to  sailing  vessels  and  vessels 
of  modest  dimensions. 

The  First  Steamer. — At  last  venturesome  exper¬ 
iments  were  made  with  vessels  of  considerable  size 
and  very  creditable  equipment,  but  it  was  not 
until  1837  that  the  first  steamer  was  built  for  reg¬ 
ular  voyages  between  England  and  the  United 
States.  The  first  vessel  to  cope  with  this  inviting 
problem  was  the  “Great  Western,”  built  at  Bris¬ 
tol,  England,  212  feet  long,  and  propelled  by  pad¬ 
dles.  Iron  had  been  largely  used  previously  for 
vessels  for  rivers,  canals  and  coast  service.  The 
largest  “iron”  vessel  in  1841  was  200  feet  long. 
In  1843  the  first  iron  ocean-going  vessel  was  built, 
which  was  propelled  by  a  screw  and  was  named 
the  “Great  Britain,”  286  feet  long. 

The  “Great  Eastern.” — In  1850  Brunei  entered 
on  the  construction  of  very  large  vessels  for  the 
sake  of  economy  in  power.  A  leap  in  designing 
was  taken  when  it  was  decided,  after  long  delib¬ 
eration  by  Brunei  and  Bussel,  to  build  a  vessel  080 
feet  long,  83  feet  beam,  with  a  screw  engine  and 
indicated  horse-power  of  4,000.  This  was  named 
the  “Great  Eastern.” 

The  essential  features  of  ship  construction 
which  then  began  to  engage  the  close  attention  of 
the  naval  engineers,  designers  and  shipbuilders 
were  power,  speed,  capacity  and  safety.  On  this 
side  of  the  Atlantic,  shipbuilding  had  prospered 
from  the  beginning  of  the  nineteenth  century, 
and  the  American  flag  was  no  stranger  on  the 
Atlantic  Ocean  and  throughout  the  world,  but  the 
vessels  were  constructed  without  regard  to  greater 
speed  than  wind  and  sails  afforded.  American 
enterprise  led  the  way  and  disputed  the  control 
of  the  seas  with  all  other  countries,  and  main¬ 
tained  its  hold  until  the  breaking  out  of  the  Civil 
War. 

Scientific  Shipbuilding. — Scientific  shipbuilding 
was  greatly  influenced  by  the  laudable  efforts  of 
the  Institution  of  Naval  Architects  of  Great  Brit¬ 
ain,  which  earnestly  addressed  itself  to  this  rap- 
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idly  rising  problem  of  establishing  regular  commu¬ 
nication  between  Great  Britain  and  the  rest  of  the 
world.  England  was  becoming  an  exporting  coun¬ 
try  for  manufactured  products,  and  many  of  her 
people  began  seeking  homes  in  America.  She 
needed  supplies  from  the  outside  world,  and  her 
shipbuilders  early  recognized  the  fact  that  her 
future  well-being  depended  upon  the  upbuilding 
of  an  efficient  merchant  marine.  Comprehensive 
and  scientific  rules  of  construction  of  ships  were 
laid  down  and  enforced  by  governmental  super¬ 
vision,  and  law  after  law  was  passed  by  Parliament 
to  secure  the  greatest  efficiency  in  Britain’s  water 
carrying  capacity.  “Unworthy”  sea  ships  were 
excluded  from  the  service. 

American  Shipbuilding. — Meanwhile,  American 
shipbuilders  were  not  idle,  and  shipyards  were  es¬ 
tablished  at  Philadelphia,  Pa.;  Bath,  Me.,  and  at 
other  points.  The  Civil  War,  and  the  accompany¬ 
ing  destruction  of  American  shipping  on  the  high 
seas  by  the  Confederate  war  ship  “Alabama,”  vir¬ 
tually  crushed  the  ocean  shipbuilding  industry, 
and  from  which  it  has  not  yet  fully  recovered. 

Coastwise  requirements  were  for  a  long  time, 
and  still  virtually  are,  the  limitations  of  ship¬ 
building  enterprise  in  the  United  States,  though 
some  excellent  specimens  of  ocean-going  steamers 
testify  to  the  ability  of  American  shipbuilders. 

Where  Ships  are  Built. — Successful  yards  are 
now  established  at  various  points,  among  them 
Philadelphia,  Pa.;  Bath,  Me.;  Elizabethport,  N.  J., 
and  at  points  along  the  Delaware  river  below  Phil¬ 
adelphia;  at  Newport  News,  Va.;  San  Francisco, 
Cal.;  New  London,  Conn.,  besides  many  large 
yards  along  the  lakes  for  the  construction  of  craft 
for  lake  service,  some  of  which  are  towering  speci¬ 
mens  of  shipbuilding  skill  as  to  capacity,  speed 
and  economy  of  operation. 

Marine  Engineering. — Marine  engineering  has 
developed  rapidly,  and  the  mechanical  equipment 
of  ships  has  reached  a  superb  degree  of  excellence 
in  the  production  of  a  type  which,  for  speed, 
safety,  capacity  and  endurance  under  every  pos¬ 
sible  condition  of  service,  is  scarcely  to  be  excelled 
throughout  the  world.  A  powerful  stimulus  to 
American  shipbuilding  has  been  the  necessity  of 
providing  transportation  facilities  along  the  At¬ 
lantic,  Gulf  and  Pacific  coasts  and  to  Asiatic  coun¬ 
tries. 

Ironclads. — The  construction  of  ironclad  vessels 
constitutes  a  most  interesting  feature  in  the  grand 
chapter  of  shipbuilding.  In  1842  Robert  Stevens, 
of  Hoboken,  N.  J.,  proposed  a  system  of  coast  de¬ 
fense  by  armorelad  vessels,  which  attracted  world¬ 


wide  attention,  but  his  ambition  was  not  realized 
The  Crimean  War  opened  the  way  for  ironclads. 
The  French  Government  soon  after  ordered  the 
construction  of  five  floating  batteries.  England 
followed.  Immediately  great  strides  were  made 
in  naval  construction  throughout  the  world,  which 
was  followed  by  revolutionary  improvements.  A 
remarkable  impetus  was  given  to  naval  construc¬ 
tion  in  1862  by  the  introduction  of  radical 
changes,  but  it  was  the  genius  of  John  Ericsson, 
who  in  1861  built  the  “Monitor,”  that  trans¬ 
formed  naval  construction.  From  that  date  on¬ 
ward  each  successive  war  ship  manifests  some  im¬ 
portant  improvement.  Even  to-day,  however, 
doubts  prevail  as  to  the  wisdom  of  the  multipli¬ 
cation  of  immense  battle  ships  as  against  the  tiny 
torpedo  boats,  whose  powers  of  destruction  have 
never  been  fully  ascertained. 

Poor  Shipping  Facilities. — The  insignificance  of 
shipbuilding  in  the  United  States  is  seen  in  the 
fact  that  during  the  last  decade  only  206,771  tons 
of  ships  for  foreign  trade  were  built  in  our  ship¬ 
yards,  as  against  12,077,359  tons  of  steel  steam¬ 
ships  throughout  the  world,  of  which  Great  Brit¬ 
ain  built  81.1  per  cent. 

Shipbuilding  in  the  United  States. — Statistics 
gathered  in  1900  show  that  during  twelve  months 
2,087  vessels  were  built,  consisting  of  steam,  sail¬ 
ing,  barges,  and  including  canal  boats.  Tonnage, 
687,681  gross  tons.  Of  these,  519  were  steam, 
652  sailing  vessels,  844  barges,  872  canal  boats. 
Of  the  steamships,  134  were  of  iron  and  steel.  Of 
wooden  vessels  there  were  1,953.  There  are  122 
establishments  on  the  Great  Lakes,  employing 
from  8,000  to  9,000  men,  engaged  in  ship  and 
boat  construction. 

The  iron  and  steel  material  entering  into  ship¬ 
building  consists  of  steel,  iron  and  steel  plates, 
beams,  angles,  forgings,  bolts,  spikes,  rivets,  gird¬ 
ers  and  castings.  The  value  of  these  products 
used  in  shipbuilding  in  1900  was  $11,878,297,  and 
amounted  to  approximately  180,000  short  tons. 
The  logs,  timbers  and  knees  used  amounted,  in 
board  measure,  to  267,953,000  feet. 

The  wooden  shipbuilding  industry  is  declining 
on  the  Great  Lakes,  excepting  in  Wisconsin.  It 
is  holding  its  own  on  the  Atlantic  coast,  wffiile  on 
the  Pacific  coast  it  is  advancing,  owing  to  the 
proximity  of  large  forests  of  shipbuilding  timber. 
There  is  at  times  over  $10,000,000  worth  of  work 
under  process  of  construction  at  one  time  in  the 
shipyards  of  the  United  States. 

Opening  Opportunities. — The  industry  is  badly 
and  sadly  handicapped  by  lack  of  legislation,  or. 
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perhaps  more  properly  stated,  by  a  lack  of  popular 
understanding  of  the  importance  of  the  industry 
for  the  building  up  of  a  merchant  marine.  The 
American  people  have  always  been  so  intensely 
engaged  in  the  development  of  resources  on  the 
land,  that  they  have  had  very  little  thought  for 
ocean  traffic.  New  conditions,  necessities  and  pos¬ 
sibilities  are  now  arising.  The  world  is  opening 
its  ports  for  American  productions,  agricultural 
and  manufactured.  Our  home  markets,  long 
equal  to  absorbing  the  great  bulk  of  home  produc¬ 
tion,  may  not  prove  much  longer  equal,  because 
of  the  phenomenal  expansion  of  productive  ca¬ 
pacity  in  all  lines  of  activity. 

Necessities  Will  Force  the  Issue. — The  Ameri¬ 
can  people  will  ere  long  require  the  markets  of  the 
world  to  absorb  their  surplus  products,  and  there 
will  arise  a  demand  for  American-made  and  con¬ 
trolled  ships  to  carry  American  products  to  the 
four  corners  of  the  wTorld.  It  has  been  estimated 
— probably  loosely — that  American  products  pay 
to  foreign  vessel  owners  nearly  $150,000,000  in 
freights.  The  possibility  of  adding  this  business 
opportunity  to  our  own  people  is  one  of  the 
sources  of  agitation  in  favor  of  American-made 
ships.  The  decision  of  this  momentous  question 
has  assumed  a  political  complexion,  and  there  is 
no  immediate  solution  of  it  in  sight. 

Coast  Trade. — The  coastwise  trade  is  yearly  de¬ 
manding  additional  tonnage,  and  the  probabilities 
of  a  large  Asiatic  trade  by  way  of  the  Pacific  has 
stimulated  shipbuilding  enterprise.  Two  vessels 
have  been  constructed,  one  of  which  was  launched 
in  the  spring  of  1904,  of  35,000  tons  capacity, 
the  largest  freight  ship  in  the  world.  It  is 
plying  between  Pacific  and  Asiatic  ports  in  the 
service  of  the  Northern  Pacific  Railroad  Company. 

The  pressure  of  commercial  necessities  must  ere 
long  lead  to  a  successful  solution  of  this  problem, 
and  will  result  in  the  building  of  an  American 
merchant  marine  that  will  make  the  United  States 
probably  the  equal  in  tonnage  to  Great  Britain. 

The  remarkable  development  of  manufacturing 
and  agriculture  has  created  urgent  necessities  for 
coastwise  transportation,  and  out  of  these  condi¬ 
tions  American  shipbuilding  is  arising. 


Comparative  Summary  of  Shipbuilding  in  the  United  States  for  Three 

Decades. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . . . 

2,188 

$20,979 

21,345 

$12,713,813 

$36,800,327 

1,006 

$27,262,892 

22,143 

$13,083,949 

$38,065,410 

1,116 

$77,362,701 

46,781 

$24,839,163 

$74,578,158 

Wage-earners . . 

Wages  paid . 

Value . 

Shirt  Making* 

History. — The  use  of  the  shirt  as  a  distinctive 
garment  receives  scarcely  any  mention  in  early 
history,  although  outer  garments  of  greater  length 
were  in  common  use  in  all  ages.  The  shirt  seems 
to  have  been  especially  used  by  the  people  of  the 
northern  countries  of  Europe  as  a  protection 
against  cold,  and  before  the  art  of  weaving  reached 
any  important  proportions  this  garment  was  fre¬ 
quently  made  of  skins. 

Introduction  of  the  Cotton  Fibre. — With  the 
discovery  and  utilization  of  the  cotton  fibre,  skill 
was  developed  in  the  fabrication  of  this  article  of 
apparel,  and  its  use  became  general.  One  of  the 
first  purposes  to  which  cotton  was  put  was  in  pro¬ 
viding  underclothing  made  of  cotton,  or  cotton 
mixed  in  varying  proportions  with  wool. 

The  cultivation  of  flax  upon  a  more  extended 
scale  led  to  the  use  of  linen  in  shirt  making 
and  resulted  in  a  general  substitution  of  a  higher 
grade  of  textile  material.  The  industry  of  shirt 
making  has  become  an  important  one,  especially 
in  the  United  States,  where  personal  standards 
of  comfort  and  taste  are  affected  by  higher  edu¬ 
cation  and  broader  general  intelligence.  In  New 
York  and  portions  of  New  England  large  manu¬ 
facturing  establishments  are  devoted  especially 
to  the  production  of  this  class  of  goods  and  which 
are  equipped  with  labor-saving  appliances  of  re¬ 
markable  efficiency. 

Use  of  Linen. — The  use  of  linen  is  quite  an¬ 
cient,  and  flax  was  industriously  cultivated  in 
many  parts  of  the  world  for  the  production  of 
textile  fabrics  to  be  worked  up  into  shirts  and 
shirting  material.  Great  skill  was  attained  in  the 
domestic  circle  in  the  cultivation  and  prepara¬ 
tion  of  the  fibre  and  in  the  art  of  weaving  it  into 
material;  in  fact,  in  Europe  the  industry  was 
quite  an  important  one,  and  the  art  was  followed 
by  many  in  the  higher  walks  of  life,  in  order  that 
the  tastes  of  the  wealthy  might  be  gratified. 


Comparative  Summary  of  the  Shirt  Industry. 


1880 

1890 

1900 

Number  of  establishments.. 
Capital  invested . 

549 

$6,841,778 

25,687 

$5,403,626 

$20,130,131 

869 

$14,273,611 

31,207 

$9,193,495 

$33,638,593 

986 

$20,273,611 

38,492 

$11,425,101 

$49,022,845 

Wage-earners . . . . 

Wages  paid . . 

Value  of  products  . . 

The  shirt-making  industry  has  increased  300 
per  cent,  since  1880,  and  the  formerly  restricted 
use  of  cotton  and  linen  for  shirting  has  become 
general.  The  spread  of  the  industry  is  in  a  meas¬ 
ure  due  to  the  abundant  supply  of  cotton  cloth. 
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Shoddy  Making. 

How  Shoddy  is  Made. — Shoddy,  which  has  be¬ 
come  a  significant  term  in  its  general  application, 
has  of  late  years  attained  a  very  important  posi¬ 
tion  in  the  textile  industry.  It  derives  its 
name  from  the  fact  that  it  was  shed  or  thrown 
off  in  the  spinning  of  wool.  It  came  to  he  applied 
to  old  woolen  or  worsted  fabrics  when  tom  to 
pieces  by  a  machine  having  spiked  rollers,  termed 
p.  “devil.”  It  was  cleansed  and  the  fibre  spun  with 
certain  proportions  of  new  wool,  the  yarn  being 
afterward  woven  into  the  full-bodied  but  flimsy 
fabric  known  as  shoddy,  which  was  made  into 
cheap  cloth,  table  covers,  etc.  It  is  generally  used 
as  a  term  to  designate  goods  of  a  trashy  or  inferior 
character.  The  workers  in  it  frequently,  by  inhal¬ 
ing  fine  particles,  become  affected  with  “shoddy” 
fever. 


Comparative  Summary  of  Shoddy  Production. 


1880 

1890 

1900 

Number  of  establishments.. 
Capital  invested . 

73 

$1,165,100 

1,282 

$400,326 

54.989,615 

94 

$3,754,063 

2,155 

$707,099 

$7,887,000 

105 

$5,272,929 

1,929 

$748,948 

$9,730,974 

\y  agfi-earn  era . 

Wages  paid . 

Value  of  products . 

Show-Case  Making. 

Show-Cases  for  Display. — The  retail  trade  of 
the  United  States  has  created  quite  a  demand  for 
show-cases  wherein  goods  of  fine  quality  or  texture 
are  displayed  for  sale,  where  they  may  he  tempo¬ 
rarily  protected  from  deteriorating  influences  of 
dust,  dampness  and  sudden  changes  of  tempera¬ 
ture.  Show-cases  are  also  used  as  interior  orna¬ 
mentation  and  finish  and  for  the  more  effective 
display  of  certain  classes  of  goods.  The  glass  used 
is  of  special  manufacture  and  remarkably  pure, 
and  is  bent  into  desired  shape  by  special  machin¬ 
ery,  by  which  the  desired  curvature  is  mathemat¬ 
ically  given. 

Uses. — The  use  of  show-cases  has  become  quite 
general  in  well-conducted  retail  establishments, 
and  serves  the  valuable  purpose  of  enabling  mer¬ 
chants  to  present  to  the  eye  of  patrons  the  attract¬ 
ive  features  of  the  goods  displayed.  In  some  retail 
establishments  entire  rooms  are  transformed  vir¬ 
tually  into  a  show-case,  and  the  effect  is  height¬ 
ened  by  the  arrangement  of  electric  lights  to  prop¬ 
erly  dazzle  the  feminine  eye  and  thus  forcibly  ap¬ 
peal  to  the  reluctant  pockethook. 


Comparative  Summary  of  the  Manufacture  of  Show-Cases. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . . 

93 

$341,970 

692 

$329,230 

$1,172,172 

99 

$1,208,022 

1,331 

$718,102- 

$2,569,677 

102 

$1,162,898 
1,363 
$708,211 
$2,467  901 

Wage-earners . 

Wages  paid . 

Value  of  products, . 

Signal  System,  Automatic  Block. 

Introduction  of  Signaling. — The  rapid  move¬ 
ment  of  passenger  trains  has  necessitated  the  es¬ 
tablishing  of  methods  of  continuous  communica¬ 
tion  for  the  purpose  of  insuring  safety  in  travel 
and  means  for  knowing  the  actual  location  of 
trains  as  may  he  desired  throughout  the  rail¬ 
way  systems. 

Various  Systems. — The  system  of  signals  was 
introduced  a  generation  ago,  hut  at  first  the  ex¬ 
periments  and  devices  were  extremely  crude  and 
unsatisfactory.  Within  the  past  two  decades  vari¬ 
ous  systems  of  signaling  have  been  brought  to  a 
condition  of  highly  practical  efficiency,  through 
the  development  of  the  block  signal  system. 

Development  of  the  System. — Devices  are  em¬ 
ployed  by  which  each  train,  on  entering  a  “block,” 
records  entry;  in  this  way  the  movement  of  trains 
is  under  control  of  central  authority,  tower  men 
or  the  proper  official  intrusted  with  the  movement 
of  trains.  The  system  has  been  worked  to  a  very 
high  degree  of  exactness  along  scientific  lines,  and 
the  steps  by  which  these  results  have  been  accom- 
plishd  are  extremely  interesting.  Many  of  the 
leading  railroads  have  adopted  the  block  signal 
system  of  communication  in  a  greater  or  less  de¬ 
gree,  and  it  is  only  a  question  of  time  when  the 
system  will  be  in  practically  universal  use. 

Eliminating  the  Personal  Factor. — The  object¬ 
ive  point  of  railway  managers  is  to  secure  an  auto¬ 
matic  system  virtually  independent  of  the  per¬ 
sonal  factor,  by  which  trains  will  themselves  an¬ 
nounce  their  arrival  at  each  block.  The  efforts 
in  this  direction  are  very  full  of  promise. 

Many  Devices. — A  large  number  of  patents  have 
been  issued  for  automatic  devices, but  few  of  which 
have  stood  the  severe  tests  of  actual  practice  and 
the  exacting  demands  of  railway  managers. 
Among  these  devices  may  be  mentioned  a  train- 
order  signal  device  for  a  locomotive,  which  sounds 
an  alarm  as  the  locomotive  approaches  a  stopping- 
point,  and  follows  it  up  with  an  application  of  the 
air-brake  if  the  engineer  does  not  answer  the  call. 
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Interlocking  Devices.— Improved  signals  and 
devices  for  interlocking  with  associated  switches 
have  been  introduced,  and  these  inventions  are 
being  favorably  considered  by  various  railway  sys¬ 
tems. 

Operating  ..Through  a  Cycle  of  Movements. — 

There  are  various  switch  and  signal  mechanisms 
adapted  to  be  operated  through  a  cycle  of  move¬ 
ments,  having  a  minor  system  of  return  signaling 
from  each  switch  or  signal  to  the  operating  sta¬ 
tion,  and  which  indicate  the  set  positions  of  the 
same  and  insure  operation  in  proper  order. 

Switches. — There  are  other  means  for  assem¬ 
bling  the  operating  levers  of  a  complex  plant  of 
switches  and  signals  in  a  single  cabin  and  inter¬ 
locking  them,  which  devices  are  the  subjects  of 
numerous  patents,  all  of  them  of  very  high  and 
most  commendable  ingenuity. 

Numerous  Devices. — It  would  he  impossible  to 
enumerate  even  the  more  meritorious  of  these 
most  numerous  devices.  The  railway  managers  of 
the  country  welcome  all  devices  and  submit  them 
to  the  careful  scrutiny  of  their  experts,  and  adopt 
those  which  are  demonstrated  to  he  practically 
efficient. 

Progress. — The  entire  railway  management  of 
the  country  is;  through  self-interest  and  far-seeing ' 
wisdom,  placing  the  railroad  mileage  of  the  coun¬ 
try  under  automatic  block  signal  protection,  to  the 
greater  safety  of  the  traveling  public  and  to  the 
financial  advantage  of  the  railroad  companies. 


Silk  and  Silk  Goods* 

Early  Manufacture. — The  Chinese  made  and 
wore  silk  ages  before  the  outside  barbarian  world 
knew  of  its  existence.  They  cultivated  the  silk¬ 
worm  extensively,  and  no  inconsiderable  part  of 
the  apparel  of  the  wealthier  and  official  classes 
consisted  of  artistically  woven  silk.  The  first 
Greek  writer  who  speaks  of  silk  was  Aristotle, 
B.  C.  384.  Pliny  also  speaks  of  it,  hut  the  strenu¬ 
ous  early  Romans  despised  it  to  such  a  degree  that 
in  the  reign  of  Tiberius  a  law  was  passed  that  no 
man  should  disgrace  himself  by  wearing  a  silken 
garment.  The  Emperor  Heliogabalus  broke  over 
this  law  and  wore  silken  garments,  and  his  exam¬ 
ple  was  followed  by  all  classes  who  could  afford 
them,  and  to  the  extent  that  they  could  be  im¬ 
ported  from  China. 

Foothold  in  Europe. — Two  Persian  monks,  in 
A.  D.  551,  residing  in  China,  encouraged  by  Jus¬ 
tinian,  carried  the  eggs  of  the  moth  to  Constanti¬ 


nople,  after  which  the  industry  took  root  in  Eu¬ 
rope.  It  was  introduced  into  Sicily  in  1146,  then 
into  Italy,  next,  in  1253,  into  Spain,  next  to 
Lyons,  which  early  became  the  most  important 
silk  center  of  Europe.  The  refugees  from  Ant¬ 
werp  introduced  silk  culture  into  England  in  1585. 

Initial  Processes. — When  two  or  more  threads 
are  twisted  together  it  is  called  a  strand,  and  when 
so  used  in  weaving  it  is  termed  the  shoot  or  weft. 
Thrown  silk  is  formed  of  two  or  three  or  more 
singles  twisted  together  in  a  contrary  direction  to 
that  in  which  the  singles  of  which  it  is  composed 
are  twisted.  This  process  is  termed  organzining, 
and  the  product,  organzine. 

The  Cocoon. — Silk  cotton  is  a  short,  silky,  elas¬ 
tic  fibre  obtained  from  the  bombax  tree,  and  the 
Hindoos  make  it  into  a  coarse,  loose  cloth.  The 
silk-producing  caterpillar,  when  full  grown,  is 
about  three  inches  long,  with  hornlike  projection. 
The  cocoon  is  about  the  size  of  a  pige'on’s  egg. 
The  perfect  male  insect  is  abomt  an  inch  long, 
with  a  wing  expanse  of  two  inches;  the  female  is 
a  trifle  larger.  There  are  eleven  varieties. 

Spread  of  Silk  Culture. — The  Spaniards  intro¬ 
duced  silk  into  America,  and  “seed”  was  sent  to 
the  Jamestown  colonists.  Notwithstanding  the 
failure  of  many  early  efforts  at  silk  culture,  6,000 
copies  of  a  book  on  silk  culture  were  printed  by 
order  of  Congress  in  1826,  to  educate  the  people 
in  silk  culture.  Silk  conventions  were  soon  after 
held  in  several  States,  and  a  period  of  speculation 
followed,  but  the  “silk  bubble”  subsequently 
burst. 

Methods. — During  the  past  ten  years  the  prob¬ 
lem  of  spinning,  doubling  and  twisting  organzine 
in  one  process  has  been  solved  by  the  production 
of  a  practical  machine.  Among  the  later  improve¬ 
ments  in  machinery  are  the  numerous  multipliers, 
two-weave,  leno,  swivel,  embroidery  motions  and 
other  devices  designed  to  operate  automatically. 
The  two-weave  multiplier  is  a  very  important  de¬ 
vice,  by  the  use  of  which  two  distinct  weaves  are 
produced  in  the  loom  and  indicated  from  the  same 
pattern  chain.  The  manifold  multiplier,  when 
used  in  addition  to  the  two-weave  motion,  makes 
it  possible  to  produce  three  or  more  distinct 
weaves  in  the  same  weave,  each  weave  being  dis¬ 
tinct  from  the  others.  There  is  practically  no 
limit  to  the  number  of  weaves  by  the  use  of  this 
mechanism,  the  change  from  one  weave  to  the 
other  being  made  automatically  when  the  loom  is 
in  full  operation. 

Improved  Mechanical  Devices. — Various  devices 
are  employed  to  produce  leno  effects,  and  the  lap- 
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pet  motion,  has  been  successfully  applied  to  dif¬ 
ferent  types  of  looms.  The  embroidery  loom  is 
designed  to  produce  a  figure  on  a  light  ground  of 
cloth  while  the  cloth  is  being  woven  without  waste 
of  stock.  By  the  swivel  looms  as  many  as  three 
colors  can  be  put  in  each  figure  at  will.  The 
highest  type  of  loom  for  best  grades  of  fabrics  is 
fitted  with  a  positive  head  motion.  In  the  Jac¬ 
quard  loom  the  present  double-cylinder  cross- 
border  machine  accomplishes  about  the  same  re¬ 
sult  on  the  loom  as  does  the  manifold  multiplier. 


Comparative  Summary  of  the  Silk  Industry. 


1880 

1890 

1900 

Number  of  establishments.. . 
Capital  invested . 

382 

$19,125,200 

31,337 

$9,146,705 

$41,033,045 

472 

$51,007,637 

49,382 

$17,762,441 

$87,298,454 

483 

$81,082,201 

65,416 

$20,982,194 

$107,256,258 

Wage-earners . . . . 

Wag^s  paid . 

Value  of  products. . t  r . . 

Silk  and  Silk  Workers, 

Silk  Culture. — Silk  culture  was  introduced  into 
the  United  States  under  the  patronage  of  Benja¬ 
min  Franklin  and  others  in  1750,  who  opened  an 
establishment  for  reeling  silk  from  cocoons.  At 
that  time  and  prior  thereto  considerable  quanti¬ 
ties  of  sewing  silk  were  made  in  families  by  primi¬ 
tive  appliances.  Susanna  Wright,  of  Columbia, 
Pa.,  in  1770  offered  prizes  for  reeling  and  weaving 
silk  from  home-grown  cocoons,  and  a  piece  of 
“mantua”  sixty  yards  long  was  produced.  In  1793 
the  making  of  fringes,  coach  laces  and  tassels  was 
begun  in  Philadelphia,  and  by  1815  the  industry 
had  expanded  to  produce  silk  trimmings,  naval 
sashes,  ribbons  and  braids.  Power-loom  weaving 
was  introduced  in  1837  for  weaving  ribbons  from 
narrow  goods.  One  establishment  in  Philadelphia 
turned  out  gold  lace  several  years  before  its  manu¬ 
facture  was  attempted  in  Europe.  Excellent  black 
silk  plush  was  made  in  Philadelphia  in  1831,  and 
silk  vestings  were  made  at  Economy,  Pa.,  by  a 
German  sect.  Sewing  silk  was  made  in  Massachu¬ 
setts  in  1790,  and  soon  after  coach  lace.  For  many 
years  after  the  industry  was  discontinued,  but 
was  again  revived  along  manufacturing  lines. 

Development  of  the  Industry. — America  now 
produces  about  85  per  cent,  of  the  annual  require¬ 
ments  for  silk  ribbons.  The  classes  of  silk  now 
imported  are  high  novelties,  silk  velvets  and  hand¬ 
made  silk  laces.  The  industry  has  undergone 
many  changes  since  1850.  The  demands  of  fash¬ 
ion,  the  adaptability  of  silk  to  fancy  designs,  and 


the  varying  proportions  in  which  silk  may  be  used 
with  other  material  in  fabrics  of  all  kinds,  have 
resulted  in  an  almost  infinite  variety  of  products. 
Much  of  the  silk  spun  is  now  consumed  in  cotton 
and  woolen  mills,  while  silk  mills  absorb  large 
quantities  of  woolen  and  cotton  yarns. 

Sewing  Silk  and  Machine  Twist. — The  sewing 
silk  and  machine  twist  made  in  the  United  States 
is  acknowledged  as  superior  in  finish  and  purity 
of  dye  to  that  of  any  other  country,  because  only 
the  best  Japan  and  China  filatures,  dyed  un¬ 
weighed,  are  used.  It  is  noteworthy  that  the 
Grand  Prize  was  awarded  at  the  Paris  Exposition 
in  1900  to  an  American  for  the  best  silk. 

Changes  in  Methods. — Among  the  important 
changes  in  methods  in  the  silk  industry  during 
the  past  decade  were  an  increased  use  of  machine 
twist  for  manufacturing  purposes,  and  a  tendency 
toward  finer  sizes  of  threads.  Two-thirds  of  the 
output  of  machine  twist  is  sold  to  manufacturers 
of  clothing,  shoes  and  cloaks,  one-third  being  sold 
to  the  dry  goods  trade,  such  as  spool  silk  for  the 
retail  dressmaking  trade.  The  manufacturing 
trade  absorbs  about  one-half  of  the  sewings,  the 
remaining  half  hjing  sold  as  embroidery  silk, 
knittings  and  wash  embroidery  silks.  The  sale  of 
embroidery  silks  for  embroideries  and  decorative 
purposes  has  increased  phenomenally. 

Lustre  and  Evenness  of  Thread. — The  lustre 
and  evenness  of  the  thread  have  been  improved, 
fineness  of  the  twist  has  been  increased,  and  there 
is  a  greater  variety  of  brilliant,  plain  and  sombre 
colors,  perfectly  blended.  In  sewing  silks  alone  a 
full  assortment  of  colors  now  runs  up  to  two  hun¬ 
dred. 

Spool  Silk. — Forty  years  ago  sewing  silk  was 
put  up  in  skeins,  but  with  the  introduction  of 
sewing  machines,  fully  99  per  cent,  of  all  machine 
and  sewing  silk  is  put  up  on  spools.  Another  im¬ 
provement  is  the  decided  tendency  toward  finer 
sizes  of  thread.  Formerly  the  average  size  used 
was  known  as  Size  A,  representing  1,000  yards 
per  ounce.  To-day  the  principal  goods  sold  rep¬ 
resent  1,600  yards  to  the  ounce. 

Silk  Taffetas. — The  production  of  silk  taffetas 
in  both  black  and  colors  by  power  looms  was  first 
introduced  in  the  United  States  and  later  into 
Europe,  and  foreign  countries  are  now  close  com¬ 
petitors  with  us.  The  greatest  bulk  of  high-class 
“fancies,”  which  formerly  were  imported  in  quan¬ 
tities,  are  now  made  at  home,  in  every  variety 
of  checks,  stripes  and  Jacquard  patterns  in  popu¬ 
lar  grades.  Marked  progress  has  been  made  in 
the  manufacture  of  piece-dyed  goods  woven  with 
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raw-silk  warps.  Warped  print  fabrics  are  largely 
manufactured  here  both  in  broad  silk  and  broad 
silk. ribbons.  Our  warp  print  goods,  including  silk 
ties,  command  admiration  in  Europe.  A  striking 
feature  of  the  industry  is  its  increase  in  the  num¬ 
ber  of  power  and  hand  looms. 

Silk  Power  Looms. — The  increase  of  silk  power 
looms  and  decrease  of  hand  looms  has  been 
marked.  The  increase  from  1880  to  1890  was 
from  3,103  to  36,825  on  broad  goods,  and  from 
2,218  to  7,432  on  narrow  goods.  Hand  looms  on 
broad  goods  decreased  from  1,629  in  1880  to  164 
in  1900,  and  on  narrow  goods  from  1,524  to  9. 

Seal  Plushes. — Seal  plushes  at  first  very  popu¬ 
lar  in  the  cloak,  cape,  cap  and  trimming  trades, 
have  largely  gone  out,  because  of  the  increasing 
cheapening,  until  fashion  no  longer  favored  them. 
The  development  of  broad-goods  weaving  in¬ 
creased  nearly  tenfold  between  1880  and  1900. 

High-Speed  Ribbon  Looms. — The  invention  of 
the  high-speed  ribbon  looms,  first  made  in  the 
United  States,  was  a  marked  advance  over  Euro¬ 
pean  methods  of  manufacture.  Its  marked  fea¬ 
tures  are  ease  in  leveling  the  harness,  handling 
the  warps,  and  the  positive  control  of  the  take-up, 
which  enables  the  looms  to  be  run  at  continuous 
high  speed,  which  work  is  mainly  done  in  our 
factories  by  women.  The  equipment  of  ribbon¬ 
making  machinery  is  now  most  complete. 

Materials. — The  materials  used  in  the  manu¬ 
facture  of  finished  silk  are  raw,  spun,  artificial  and 
waste  silk,  cotton,  cotton  mercerized,  wool  and 
mohair  yarns,  and  partially  manufactured  silk 
made  from  organzine. 

Products. — The  products  into  which  it  is  manu¬ 
factured  are  finished  organzine  and  tram,  spun 
silk  yarn,  machine  twist,  sewing,  embroidery  and 
wash  silks,  fringe  and  floss  silks,  broad  silk  goods, 
plain  and  fancies,  silk  mixed  goods,  J acquard  silk, 
piece-dyed  goods,  plushes,  velvets,  tapestries,  up¬ 
holsteries,  ribbons  and  laces,  nets,  veils  and  veil¬ 
ing,  gimps,  braids,  bindings  and  trimmings. 

Spindles. — The  number  of  spindles  recorded  in 
1900  were  1,987,404;  44,257  power  looms,  173 
hand  looms,  besides  machines  for  crotcheting, 
roundhead  machines,  beamers,  braiders,  chenille 
machines,  curtain  machines,  embroidery  ma¬ 
chines,  gimp,  levers,  sewing,  slide-cord,  twist  and 
warping  machines. 

There  are  115  silk-ribbon  weaving  mills  in  the 
United  States.  American  “throwing”  is  done 
principally  on  belt  spinners,  which  are  run  from 
11,000  to  12,000  turns  a  minute  on  first  time  over, 
and  9,000  on  second  time  over. 


Silversmitfiing  and  Silverware* 

Silver. — The  use  of  silver  as  money  and  for  or¬ 
nament  is  coeval  with  earliest  civilization.  Silver 
is  spoken  of  as  a  medium  of  exchange  in  Genesis. 
The  art  of  the  silversmith  is  based  on  the  use  of 
silver,  and  the  art  was  among  the  earliest  devel¬ 
oped.  The  records  and  evidences  of  the  early  uses 
of  silver,  especially  for  ornamentation,  are  numer¬ 
ous  and  interesting.  Silver  exists  in  most  coun¬ 
tries,  but  the  larger  deposits  are  in  the  United 
States  and  Mexico.  The  total  production  of  the 
world  varies  from  year  to  year,  but  it  is  generally 
approximated  at  $160,000,000. 

Decline  in  Price. — The  discontinuance  of  silver 
as  a  standard  currency,  except  as  a  minor  cur¬ 
rency,  has  caused  a  marked  depreciation  in  its 
value,  which  has  made  it  more  available  for  other 
uses.  The  art  of  the  silversmith  is  demonstrated 
in  a  great  variety  of  work  in  which  originality  of 
design,  coupled  with  exquisite  workmanship,  is 
producing  many  articles  of  household  use.  Con¬ 
siderable  silver  is  consumed  in  the  plating  of  ware, 
and  the  business  has  become  an  important  and 
profitable  one. 

Three  Extracting  Processes. — There  are  three 
processes  in  the  extraction  of  metallic  silver  from 
its  associated  minerals,  viz.:  when  it  is  amalga¬ 
mated  with  mercury  or  alloyed  with  lead,  when 
it  is  recovered  by  oxidation,  and  when  it  is  con¬ 
verted  into  a  salt,  brought  into  solution,  and  pre¬ 
cipitated  in  metallic  form  by  means  of  copper. 
This  is  termed  the  “wet  method.” 

Frosting. — Commercial  silver  is  never  pure, 
traces  of  copper  and  gold  being  invariably  found. 
A  frosted  appearance  is  given  to  standard  silver 
articles  by  the  silversmith  by  heating  until  a  thin 
skin  has  had  its  copper  oxidized,  then  removing 
this  oxide  by  immersion  in  ammonia  or  dilute  sul¬ 
phuric  acid,  which  allows  only  pure  silver  to  show. 


Comparative  Summary  of  Silver  smithing. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

38 

876,640 

131 

8257,198 

8263,931 

24 

8198,778 

274 

8410,773 

8621,562 

44 

8803 ,662 

81,999,921 

82,936,462 

Wa  ge  earners . . 

Wao'es  paid . 

Value  of  products . 

The  value  of  the  silverware  produced  in  1900 
was  $10,569,121,  or  double  that  of  1890,  and  four 
times  the  product  of  1880.  The  consumption  of 
silver  in  the  arts  is  steadily  increasing  and 
sources  of  supply  are  being  continuously  opened^ 


1658 


OUR  MECHANICAL  WORKERS  AND  APPLIED  MECHANISM. 


up.  The  cheapening  cost  of  silver,  the  growing 
taste  for  silverware  in  the  household,  the  increas¬ 
ing  skill  of  the  silversmith  and  the  introduction 
of  more  economic  appliances  and  methods  in  the 
production  of  ware  all  unite  to  increase  the  out¬ 
put  of  this  interesting  branch  of  industry. 


Skins,  Animal  in  the  Arts. 

Animal  Skins. —  The  whole  world  is  being  rum¬ 
maged,  as  it  were,  for  skins  of  animals  for  innu¬ 
merable  decorative  and  utilitarian  purposes.  Each 
species  of  skin  has  its  own  peculiarities.  In  some 
there  are  long  fibres,  either  interlaced  or  running 
in  parallel  rows. 

Sheep  Skin. — Sheep  skin,  for  instance,  has 
larger  fibres  than  any  other  material  used  in  the 
manufacture  of  shoes,  and  excels  all  other  mate¬ 
rials  for  trimming.  It  is  also  used  for  fancy  work, 
pocketbooks,  traveling-bags  and  similar  manu¬ 
factured  articles,  as  it  will  absorb  any  color  which 
may  be  given  the  most  delicate  shades. 

Goat  Skin. — In  goat  skin  the  fibres  are  shorter 
and  generally  criss-cross,  which  gives  a  greater 
degree  of  strength;  having  a  finer  and  firmer  tis¬ 
sue,  it  is  more  durable  than  sheep  skin.  It  was 
formerly  used  only  for  tops  and  quarters  in  men’s 
wear  and  for  slippers  and  low  cuts  for  women  and 
children.  Goats  are  found  in  various  parts  of  the 
world,  and  because  of  the  expanding  demand, 
prices  are  advancing.  The  goat  sheds  its  hair 
once  a  year,  and  is  most  wanted  when  the  new 
crop  reaches  full  growth. 

Calf  Skins— When  calf  skin  is  finished  on  the 
grain  it  is  used  for  all  parts  of  the  shoe,  and  when 
finished  on  the  flesh  side  it  is  used  only  for  vamps, 
quarters  and  tips,  for  which  purpose  it  is  un¬ 
equaled.  It  may  be  crimped  to  any  desired  form 
without  becoming  inflexible  and  without  wrin¬ 
kling,  with  the  exception  of  the  flanks,  which  are 
inclined  to  looseness.  All  parts  of  this  stock  have 
a  tough  surface. 

Hides. — Among  other  animals  whose  hides  are 
used  may  be  mentioned  the  kangaroo,  porpoise, 
seal,  alligator  and  horse.  The  hide  of  the  latter 
animal  is  known  in  the  market  as  “Cordovan.” 
The  stock  of  Cordovan  is  obtained  mainly  in 
South  America,  where  wild  horses  are  captured 
in  large  numbers.  Only  a  part  of  the  hide  of  the 
horse,  taken  over  the  rump,  is  used  for  leather. 


It  is  an  oval  piece  about  three  feet  long  and  half 
as  wide,  and  possesses  nearly  twice  the  strength 
of  calf  skin.  The  leather  is  more  waterproof  than 
that  of  any  land  animal.  Tan  and  russet  are  made 
of  horse  hide. 

The  Kangaroo. — The  grain  of  the  kangaroo  skin 
is  fully  twice  as  thick  as  that  of  any  other  skin  of 
its  size  and  weight,  while  the  thickness  of  the 
whole  skin  varies  greatly  according  to  the  size  of 
the  animal. 

The  Alligator. — Next  comes  the  alligator.  The 
supply  comes  from  Central  and  South  America 
mainly,  and  the  only  skin  used  is  from  the  under 
side  of  the  hide.  The  covering  of  the  back  is 
composed  of  hard,  brittle  scales.  Most  of  the  tan¬ 
ning  is  done  in  Massachusetts.  The  demand  for 
alligator  skin  has  stimulated  the,  business  of  gath¬ 
ering  the  raw  material,  which  i§  quite  an  exciting 
one  at  times,  especially  when  the  possessors  feel 
they  have  further  use  for  their  skins.  The  skin 
of  the  porpoise  affords  a  tough  leather  much  used 
for  shoestrings. 


Slaughtering  and  Packing  Industry, 

Cattle  in  the  Colonies. — Cattle  were  imported 
by  Columbus  on  his  second  voyage  to  the  West 
Indies  in  1493.  The  Portuguese  in  1553  carried 
cattle  to  Newfoundland  and  Nova  Scotia.  Cattle, 
swine  and  sheep  were  introduced  into  Florida  in 
1565,  and  into  Canada  in  1608,  by  the  French. 
In  1609  the  English  colony  at  Jamestown,  Va., 
possessed  between  500  and  600  hogs  and  some 
sheep.  By  1630  they  had  500  cattle,  and  in  1649 
the  number  had  increased  to  20,000.  Frequent 
shipments  were  made  to  New  England,  as  well  as 
to  London,  Bristol  and  Amsterdam,  as  early  as 
1656.  About  this  time  a  good  trade  had  been  de¬ 
veloped  between  the  colonies  and  the  West  Indies 
in  beef,  pork  and  bacon.  The  Indian  wars  made 
the  possession  of  live  stock  precarious  throughout 
the  colonies.  In  1678,  400  cattle  were  dressed  in 
New  York,  and  in  1694  the  annual  slaughter  had 
increased  to  4,000. 

Stock  in  the  West. — Early  in  our  history  stock- 
raising  became  an  important  occupation  in  the 
Far  West.  Stock  was  gathered  from  Spanish 
America  and  from  the  East,  and  thus  laid  the 
foundation  of  the  great  Western  cattle-raising 
industry  of  to-day. 

Hise  of  the  Slaughtering  Industry.  —  The 

slaughtering  and  packing  of  meat  became  an  in- 
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dustry  in  1818,  the  first  establishment  being 
located  at  Cincinnati,  Ohio.  Slaughtering  began 
in  Chicago  in  1823,  and  packing  in  1827.  In  1834, 
9,600  hogs  were  slaughtered  in  that  city,  while 
about  the  same  time  the  slaughter  in  Cincinnati 
amounted  to  85,000  hogs.  Plants  sprang  up  in  all 
the  important  cities  throughout  the  West.  By 
1850  the  annual  slaughter  in  Chicago  amounted 
to  20,000,  and  at  that  time  the  figures  for  Cin¬ 
cinnati  were  500,000.  Nature,  however,  favored 
Chicago,  by  reason  of  its  water  connections  and 
railroad  facilities  to  obtain  supplies  and  deliver 
products,  and  the  industry  grew  with  amazing 
rapidity. 

The  Union  Stock  Yards. — The  Union  Stock 
Yards  in  Chicago  were  established  in  1865;  the 
invested  capital  in  1900  was  given  at  $67,000,000, 
•employing  over,  50,000  men.  These  yards,  in 
1900,  covered  over  200  acres,  with  over  30  miles 
of  streets,  30  miles  of  water  trough,  100  miles  of 
drainage  and  water-pipe  and  upward  of  200  miles 
of  railroad  track.  The  facilities  have  since  been 
greatly  expanded. 

A  Leading  Event.— An  important  event  in  the 
slaughtering  industry  was  the  introduction  of  arti¬ 
ficial  refrigeration  and  of  refrigerator  cars,  the 
latter  of  which  was  due  to  the  inventive  ability 
and  enterprise  of  William  Davis,  of  Detroit,  Mich. 
The  adoption  of  the  refrigeration  car  made  it  pos¬ 
sible  to  slaughter  cattle  in  the  West,  and  Western 
packers  were  quick  to  meet  the  requirements. 

Wastage. — In  the  early  history  of  the  slaugh¬ 
tering  industry  but  little  attempt  was  made  to 
utilize  waste.  Blood  was  allowed  to  drain  away, 
and  many  valuable  products  were  carted  away  or 
buried.  Enterprising  business  men,  however, 
soon  saw  opportunities  for  profiting  by  this  waste, 
and  industries  sprang  up  which  utilized  practi¬ 
cally  every  particle  of  previous  waste,  such  as 
horns,  hoofs,  blood,  bones,  sinews,  hide  and  trim¬ 
mings,  in  the  production  of  glue,  gelatine,  brew¬ 
ers’  isinglass,  curled  hair,  bristles,  wool  felt,  hair 
felt,  laundry  soap,  soap  powders,  toilet  soaps,  gly¬ 
cerine,  hydrous  ammonia,  fertilizers,  dried  blood, 
bone  meal,  cut  bones,  poultry  food,  albumen, 
neat’s-foot  oil,  pepsin,  knife  handles  and  many 
other  products. 

Arrival  of  Stock  at  Yards. — As  soon  as  possible 
after  arrival  of  stock  at  yard  the  herds  are  driven 
to  pens,  watered  and  fed,  which  is  followed  by 
examination  and  weighing,  after  which  the  ani¬ 
mals  are  driven  to  the  slaughter-house.  On  ac¬ 
count  of  their  worry  and  exhaustion,  about 
twenty-four  hours  are  allowed  them  to  become 


familiar  with  their  surroundings.  Hogs  are  an 

exception.  They  are  sprinkled  and  driven  to  a 
large  solid  wheel  which  has  chains  fastened  at 
intervals  along  the  rim.  To  each  chain  a  hog  is 
shackled  by  one  hind  leg;  the  wheel  revolves, 
raising  the  squealing  porker.  At  the  top  he  is 
automatically  detached,  and  a  hook  attached  to 
the  sloping  rail  carries  the  victim  to  the  butcher, 
who  cuts  the  throat  lengthwise,  after  which  the 
blood  is  drawn  off  and  the  carcass  plunged  into  a 
bath  of  scalding  water.  Automatic  machines  are 
then  employed  to  remove  the  bristles,  which  is 
done  far  better  than  by  hand.  Next  the  head  is 
nearly  severed,  the  gambrels  cut  and  the  body 
suspended  by  them  from  the  rail. 

The  Next  Step. — After  an  interval  the  body  is 
opened  and  dressed,  leaf  lard  removed,  head  de¬ 
tached,  tongue  removed  and  the  body  split  in 
two,  all  of  which  is  done  at  the  rate  of  twenty 
hogs  a  minute.  In  fact,  one  might  imagine  the 
hogs  had  hardly  time  to  die  before  they  find 
themselves  cut  into  pieces.  Two  halves  go  to  the 
chill  room,  where  the  animal  heat  is  abstracted. 
Next  the  halves  are  run  to  cutting  tables,  and  the 
various  parts  intended  for  curing  are  sent  by 
chutes  to  curing  rooms,  where  they  lie  longer  or 
shorter  periods  in  dry  salt.  Those  intended  for 
smoking  lie  in  vats  of  sweet  pickle  from  five  to 
eight  weeks.  They  are  then  removed  to  the  soak¬ 
ing  tank  for  twenty-four  hours,  in  order  to  make 
the  salting  uniform.  From  here  the  hams  go  to 
the  trimming  table,  thence  to  the  smoke-house, 
and  afterward  to  the  storeroom. 

Sausage. — The  manufacture  of  sausage  is  made 
of  trimmings,  the  remnants  of  everything  from 
the  trimming  department,  the  butcher’s  bench  at 
the  market  stall,  from  the  killing  room,  the  beef 
houses  particularly,  where  the  heads  and  hoofs 
are  trimmed.  This  meat  is  chopped,  mixed  and 
stuffed  by  machinery,  in  which  spices,  such  as 
sage,  pepper,  salt,  ginger  and  mustard,  are  mixed 
with  the  meat  prior  to  its  passage  through  the 
chopping  machine.  The  ginger  and  mustard 
counteract  the  action  of  the  fatty  greases  in  the 
stomach.  Potato  flour  is  added  to  give  consis¬ 
tency  to  the  material.  At  this  point  the  mixture 
consists  of  40  per  cent,  meat  and  spice,  40  per 
cent,  potato  flour  and  20  per  cent,  water.  The 
potato  meal  neutralizes  the  taste  of  the  pork,  and 
the  spices  facilitate  digestion. 

Stuffing. — Automatic  machinery  is  employed  to 
utilize  the  intestines,  the  best  machine  having  a 
pressure  of  190  pounds  to  the  square  inch  in  the 
stuffing  cylinder.  This  causes  sufficient  pressure 
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to  force  the  sausage  from  the  small  orifice  at  the 
cylinder,  to  which  is  attached  a  tube,  over  which 
the  sausage  casings  are  slit,  and  the  pressure  of 
the  cylinder  when  filled  is  sufficient  to  fill  the 
skins  at  a  speed  of  a  mile  a  minute.  Talk  of  ex¬ 
press  trains! 

The  Killing  of  Cattle. — Returning  to  the  poor 
cattle  awaiting  unconsciously  their  fate,  a  day  of 
grace  is  generally  allowed  for  them  to  prepare 
for  exit  to  cattle  heaven.  After  they  have  cooled 
off  they  are  driven  up  an  incline  to  the  top  of  a 
four  or  five-story  building,  into  a  long,  narrow 
lane  of  a  width  to  allow  only  two  cattle  to  stand 
abreast;  as  the  two  animals  in  the  lead  reach  the 
end  of  the  lane,  a  partition  is  lowered  between 
them. 

This  process  is  repeated  with  the  next  pair,  and 
so  on  until  the  end  of  the  line;  the  line  of  cattle 
being  thus  secured,  attendants  wielding  a  heavy 
hammer  traverse  a  platform  that  runs  along  out¬ 
side  near  the  top  of  the  lane,  and  with  a  swinging 
blow  hit  the  animal  above  the  eyes.  The  side  of 
the  lane  is  then  raised,  its  floor  tilted,  and  the 
carcass  precipitated  upon  the  slaughtering  floor. 
The  body  is  then  shackled  by  the  hind  legs, 
hoisted  and  hooked  to  a  rail,  along  which  it  slides 
to  the  butcher,  who  with  a  quick  thrust  severs  the 
large  vein  of  the  neck.  The  blood  is  collected 
into  a  large  tank;  the  carcass  is  beheaded,  low¬ 
ered  to  the  floor,  and  the  hide  removed  by  a  num¬ 
ber  of  workmen,  each  of  whom  detaches  only  a 
small  part  of  the  hide.  The  beef  is  then  sent  to 
the  chill  room,  where  it  is  refrigerated  forty-eight 
hours  when  it  is  intended  to  be  used  as  fresh 
meat,  and  is  then  run  to  the  loading  platforms, 
is  divided  into  fore  and  hind-quarters,  and  loaded 
into  refrigerator  cars  for  shipment  to  all  parts 
of  the  United  States  and  foreign  countries.  The- 
killing  of  sheep  differs  but  little  from  the  killing 
of  cattle. 

Canning. — The  meat  used  in  canning  is  gener¬ 
ally  cow  beef  and  of  an  inferior  grade;  it  is 
cooked  in  huge  kettles,  and  is  handled  with  pitch- 
forks.  As  soon  as  cooked  it  is  automatically 
pressed  into  cans,  which  are  capped,  soldered, 
sealed  and  inspected  by  steaming.  The  cans  are 
washed,  painted  and  labeled,  and  the  work  is 
done. 

Inspection. — All  animals  intended  for  slaughter 
are  examined  by  a  government  inspector.  Tffiose 
unfit  for  slaughtering  are  condemned  and  marked 
with  a  metal  tag  stamped  “U.  S.  condemned,” 
in  the  ear.  At  the  time  of  slaughter  all  ani¬ 
mals  are  again  examined,  and  if  found  dis¬ 


eased  the  carcass  is  marked  with  a  yellow  con¬ 
demnation  tag  and  removed  from  use.  Each  ar¬ 
ticle  of  food  made  from  inspected  carcasses  must 
bear  a  label  on  which  appears  the  official  number 
by  which  the  establishment  is  known  to  the  De¬ 
partment  of  Agriculture.  A  copy  of  this  label  is 
filed  with  the  department.  Each  package  shipped 
has  stenciled  upon  it  “For  export”  or  “For  inter¬ 
state  trade.” 

Growth  of  Slaughtering. — In  1891  there  were 
9  abattoirs  in  6  cities  in  which  were  slaughtered 
83,889  cattle.  In  1892  there  were  28  abattoirs  in 
12  cities  in  which  were  slaughtered  3,167,009  cat¬ 
tle,  59,089  calves  and  583,361  sheep.  By  1896 
the  number  of  abattoirs  had  increased  to  102  in 
26  cities  in  which  were  slaughtered  3,985,484 
cattle,  256,905  calves,  4,629,796  sheep  and  14,- 
250,191  hogs,  making  a  total  of  23,122,376  ani¬ 
mals.  In  1900  the  number  of  abattoirs  had  in¬ 
creased  to  148  in  45  cities  in  which  were  slaugh¬ 
tered  5,530,911  cattle,  9,150,490  sheep,  30,654,333 
hogs  and  5,559  horses,  making  a  total  of  45,381,- 
293  animals. 


Comparative  Summary  of  Slaughtering,  Meat  Packing  and  Retail 
Butchering. 


1880 

1890 

1900 

No.  of  establishments . 

872 

1,367 

1,134 

$190,706,927 

69,441 

$3^,923,253 

$790,252,586 

Capital  invested . 

Wage -earn  era . 

$49,119,213 

27,297 

810,508,530 

$303,562,413 

$118,016,066 

44,812 

Wages  paid  . 

$24,  (6^  ,202 
$564,667,035 

Value  of  products . 

Slot  Machines* 

A  New  Industry. — One  of  the  inherent  traits  of 
human  nature  is  the  disposition  to  get  more  for 
less,  as  well  as  the  love  for  taking  chances.  This 
has  built  up  an  industry  for  the  manufacture  of 
what  are  termed  slot  machines,  which  has  grown 
to  quite  large  proportions  within  a  very  few  years. 
Slot  machines  are  a  convenience,  enabling  small 
purchases  to  be  made  without  the  intervention  of 
personal  agency  and  without  the  delay  of  waiting 
for  packing  or  change.  These  machines  have  be¬ 
come  very  common  in  stores  and  public  places 
and  serve  a  useful  purpose.  The  ingenious  me¬ 
chanical  adaptations,  by  means  of  which  goods  are 
dealt  out  in  packages  in  slots  upon  the  deposit  of 
a  definite  price,  are  highly  ingenious  and  cred¬ 
itable  to  inventive  ability. 

Purposes  Served. — Slot  machines  are  constructed 
somewhat  after  the  mechanism  of  clocks,  and  have 
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been  installed  in  public  places,  bar-rooms,  barber 
shops,  hotels,  stores  and  other  places,  in  many 
cases  for  gaming  purposes,  but  many  small  ma¬ 
chines  are  adapted  to  hold  small  confection  pack¬ 
ages,  which  are  released  successively  upon  the  de¬ 
posit  of  a  coin.  Slot  machines  are  also  in  increas¬ 
ing  use  in  households,  serving  the  purpose  of  a  gas 
meter  by  the  depositing  of  a  coin,  and  which  are 
regulated  to  release  gas  at  corresponding  value. 
There  is  a  multiplicity  of  purposes  to  which  these 
machines  can  be  applied,  and  their  popularity  is 
assisting  in  their  increasing  use. 


Smelting  and  Refining  Industry. 

Industrial  Importance  of  the  Metals. — Lead, 
copper  and  zinc  stand  in  intimate  relationship  to 
many  of  the  industries  of  the  United  States.  They 
might  in  one  sense  be  regarded  as  the  hub  of  the 
wheel  of  industry.  From  the  standpoint  of  indus¬ 
try  they  play  a  most  important  part. 

Progress  of  Smelting. — The  lead  smelting  in¬ 
dustry  has  made  remarkable  progress  during  the 
past  decade.  Of  the  39  lead-smelting  establish¬ 
ments  in  the  United  States,  34  are  located  west 
of  the  Mississippi,  which  represent  87.6  per  cent, 
of  the  capitalization  of  the  industry.  Colorado 
leads  in  lead  smelting,  while  Missouri  leads  in  the 
smelting  of  soft  lead  ores,  and  furnishes  92.8  per 
cent,  of  the  total  output. 

The  Home  of  Smelting. — The  smelting  of  argen¬ 
tiferous  or  silver-bearing  ores  is  centered  largely 
in  Colorado,  Utah  and  Montana,  while  the  refin¬ 
ing  and  desilverizing  is  conducted  largely  in  New 
Jersey,  also  to  some  extent  in  Kansas  and- Ne¬ 
braska.  A  modern  smelter  represents  a  high  type 
of  engineering  skill,  metallurgical  talent  and  con¬ 
structional  capacity.  Thef  developments  in  chem¬ 
istry  and  metallurgy  are  here  practically  applied 
to  the  easiest  enticement  of  atoms  of  minerals 
hidden  in  quartz  and*  rock  to  come  out  of  their 
hiding-places  to  serve  the  requirements  of  man. 
These  powerful  smelting  plants  might  in  one  sense 
be  regarded  as  huge  chemical’  laboratories  where 
transformations  occur  which  draw  to  the  service 
of  man  those  metals  of  which  he  stands  in  such 
great  need  for  scores  of  uses.  The  ^tory  of  the 
miner’s  work  in  delving  into  the  bowels  of  the 
earth,  often  in  the  face  of  dangers  of  which  day¬ 
light  labor  knows  naught,  is  full  of  exciting  in¬ 
terest. 

The  Smelter  a  Mechanical  Stomach. — The 

smelter  is  a  mechanical  as  well  as  a  chemical  stom- 
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ach.  It  is  constructed  in  strict  accordance,  me¬ 
chanically,  with  the  requirements  of  the  work  of 
separation  of  elements  and  materials.  A  knowl¬ 
edge  of  the  nature  of  such  metals  is  an  absolute 
necessity,  and  experience  and  studious  investiga¬ 
tion  are  demanded.  The  industrial  requirements 
of  the  country  have  greatly  stimulated  the  con¬ 
struction  of  smelters,  and  they  are  being  built  in 
many  localities  more  and  more  remote  from  older 
mining  regions. 

The  World’s  Need. — The  world  needs  lead,  cop¬ 
per,  zinc,  silver  and  gold  in  increasing  supply. 
Civilization  measures  the  sureness  and  regularity 
of  its  steps  by  the  supply  of  these  products.  The 
world’s  mouth  is  wide  open  for  gold.  Its  demands 
are  driving  hardy  pioneers  into  remote  regions  in 
search  of  it  to  serve  the  urgent  needs  of  trade, 
manufacture  and  the  arts.  Silver  has  played  an 
important  part  in  the  world’s  progress,  but  the 
best  interests  of  commercial  society  appear  to  re¬ 
quire  that  gold  he  made  the  basis  of  exchangeable 
values,  though  the  more  backward  nations,  such 
as  India  and  China,  use  silver  in  their  domestic 
exchanges. 

Demand  for  Copper  in  the  Electrical  Indus¬ 
tries. — The  electrical  industry  is  making  enor¬ 
mous  demands  upon  copper  producers,  and  within 
a  few  years  the  mining  of  copper  has  attained 
phenomenal  proportions.  The  ocean  bottoms 
carry  cables;  the  land  is  covered  with  appliances 
and  equipments  to  conduct  power,  wherein  cop¬ 
per  plays  a  most  important  part.  New  and  exten¬ 
sive  deposits  of  copper  are  being  located,  and  vast 
sums  are  being  expended  in  the  opening  up  of 
these  deposits  and  in  facilities  for  their  best  equip¬ 
ment  fof  the  greatest  production. 

Smelting  Follows  Supplies. — The  progress  of 
smelting  and  refining  in  the  United  States  bears 
a  correspondence  to  our  industrial  development, 
and  especially  to  railroad  expansion  and  the 
growth  of  the  electrical  industry.  The  smelting 
industry  is  now  thriving  and  is  extending  with 
giant  strides  into  new  regions  where  enormous 
deposits  of  lead,  copper,  zinc  and  other  metals  are 
found. 

Zinc. — The  zinc  industry  of  the  United  States 
is  divisible  into  two  groups,  western  and  eastern; 
the  western  group  depends  on  ores  mined  in  Indi¬ 
ana,  Illinois,  Wisconsin,  Missouri  and  Kansas, 
while  the  eastern  group-,  located  in  Pennsylvania, 
New  Jersey  and  Virginia,  controls  and  owns  its 
own  ores. 

Production  of  Lead. — Production  of  refined  lead 
increased  from  42; 540  tons  in  1873,  to  47,825 
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tons  in  1880,  161,754  tons  in  1890,  and  304,392 
tons  according  to  the  census  of  1900.  The  cost  of 
materials  used  in  the  lead-smelting  and  refining 
establishments  in  1900  was  $169,703,366.  The 
cost  of  refining  was  $100,802,504. 

Production  of  Copper. — Production  of  copper  in 
the  United  States  increased  from  100  tons  in 
1845,  to  650  tons  in  1850,  7,200  tons  in  1860, 
12,600  tons  in  1870,  27,000  tons  in  1880,  115,966 
tons  in  1890,  and  253,870  tons  in  the  census  year 
1899.  Since  that  year  production  has  consider¬ 
ably  exceeded  these  latter  figures. 

Summary  Showing  the  Condition  of  the  Lead-Smelting  and  Refining 
Industry  in  1900  <  Census  Figures). 


Number  of  establishments .  39 

Capital  invested .  $72,148,933 

Wage  workers  .  8,319 

Wages  paid .  $5,088,684 

Value  of  products . $175,466,304 


Summary  of  Copper  Smelting  and  Refining  in  1900  ( Census  Figures). 

Capital  invested .  $53,063,395 

Wage  workers  .  11,324 

Wages  paid .  $8,529,021 

Value  of  products . $165,131,670 


Summary  of  Zinc-Smelting  Industry  for  1900  ( Census  Figures). 


Number  of  establishments .  31 

Capital  invested .  $14,141,810 

Wage  workers .  4,869 

Wages  paid .  $2,355,921 

Value  of  products .  $18,188,498 


Sports  and  Pastimes. 

Varieties  of  Sports. — Among  leading  sports 
,may  be  enumerated  base  ball,  foot  ball,  automo- 
biling,  rowing  and  golf.  In  golf  last  year  Ameri¬ 
can  teams  won  eight  out  of  ten  matches,  squared 
one,  and  lost  the  other,  against  a  team  of  Oxford 
and  Cambridge  (England)  players.  Polo  has  be¬ 
come  popular,  and  practically  every  army  post  has 
its  polo  club.  Fencing  is  enjoying  a  boom.  Whist 
retains  its  popularity,  and  the  American  Whist 
League  has  a  membership  of  30,000.  Field  and 
track  athletics  engage  much  attention.  Walking 
matches  are  on  the  increase,  and  jumping  is  gain¬ 
ing  adherents.  Latest  swimming  records  are 
highly  creditable  to  American  skill,  and  boxing  is 
gaining  ground.  Among  other  games  of  increas¬ 
ing  popularity  are  lawn  tennis,  racquet,  court 


tennis  and  squash,  cricket,  basket  hall,  coursing, 
hand  ball,  wrestling,  chess,  bowling,  curling  and 
trap  shooting.  In  this  last  game  the  elimination 
of  live  pigeons  as  targets  has  brought  hundreds  of 
new  shooters  into  the  game. 

Interest  in  howling  has  suddenly  increased. 
The  national  organization  of  bowlers  has  split 
over  the  point  as  to  weight  of  ball,  the  Eastern 
branch  clinging  to  an  18-pound  ball  with  lead,  the 
West  holding  out  for  a  16^-pound  ball.  Bowling 
alleys  have  been  built  in  all  the  larger  cities  dur¬ 
ing  the  past  few  years. 

Basket  hall,  which  originally  began  in  the 
lower  educational  institutions,  and  was  played 
chiefly  by  women,  has  now  extended  to  college 
men,  military  organizations  and  athletic  clubs. 

The  game  of  cricket  is  enjoying  a  boom  in  in¬ 
tercollegiate  circles.  Tennis  and  racquet  courts 
are  steadily  increasing,  and  they  are  becoming 
popular  with  a  large  number  of  sportsmen.  Dur¬ 
ing  1903  a  building  costing  $250,000  was  erected 
in  connection  with  Columbia  University,  New 
York,  to  be  used  exclusively  for  physical  culture. 
The  subject  is  now  receiving  wide  attention  in 
various  educational  institutions  and  in  organiza¬ 
tions.  It  is  recognized  more  and  more  clearly 
every  day  that  certain  mental  and  moral  qualities 
which  can  be  developed  through  a  comprehensive 
pursuit  of  health  are  essential  for  the  highest  effi¬ 
ciency  of  the  individual. 

There  is  a  general  recognition  that  sports  afford 
a  development  of  mind  and  body  not  to  be  at¬ 
tained  through  any  other  avenue,  and  to  that  end 
rational  sports  are  being  widely  introduced  and 
popularized. 


Comparative  Summary  of  the  Snorting  Goods  Industry. 


1880 

1890 

1900 

Number  of  establishments . . . 
Capital  invested . 

86 

81,444,750 

1,401 

$411,854 

$1,556,258 

J36 

$1,693,776 

2,008 

$705,911 

$2,709,449 

144 

$2, 0j  8,737 
2,230 
$810,943 
$3,633,396 

Wage-earners . 

Wages  paid . 

Value  of  products . 

Increase. — The  manufacture  of  sporting  goods 
has  increased  one  hundred  and  fifty  per  cent,  in 
twenty  years.  Sports  and  “pastimes”  have  in¬ 
creased  until  now  there  are  upward  of  a  full 
hundred  different  methods  of  in-door  and  out¬ 
door  ‘diversions  and  enjoyments.  Each  game  has 
its  own  paraphernalia  or  accoutrements,  for  the 
manufacture  of  which  special  skill  is  necessary 
and  special  machinery  employed.  Some  two  hun¬ 
dred  special  lines  of  goods  are  manufactured  by 
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over  thirty  different  industries,  into  which  wood, 
rubber,  leather,  celluloid  and  textile  products 
enter. 

Side  Lines. — The  production  of  many  lines  of 
sporting  goods  is  carried  on  in  some  large  manu¬ 
facturing  establishments  as  “side  lines,”  hut  there 
is  an  increasing  number  of  establishments  espe¬ 
cially  devoted  to  the  manufacture  of  sporting 
goods  alone  and  which  has  resulted  in  the  estab¬ 
lishment  of  separate  retail  stores  where  all  the 
various  lines  of  sporting  goods  and  games  are  sold. 

Interest  in  Sports. — The  industry  has  grown 
rapidly  because  of  the  greater  attention  given  to 
sports,  growing,  as  measured  by  the  number  of 
establishments,  from  86  establishments  in  1880 
to  144  in  1900,  and  as  measured  by  value  of  prod¬ 
ucts  from  $1,556,258  in  1880  to  $3,663,396  in 
1900.  In  the  latter  year  over  2,000  workmen 
were  exclusively  engaged  in  the  factories  espe¬ 
cially  engaged  in  the  manufacture  of  the  various 
lines  of  goods. 

Special  Clothing. — An  important  accompani¬ 
ment  of  sporting  is  the  stimulus  imparted  to  the 
manufacture  of  special  kinds  of  clothing  used 
while  engaged  in  sport.  The  golfers  have  their 
special  suits  for  both  male  and  female  players. 
Polo  players  are  especially  fitted  for  that  form  of 
exercise.  Athletes  have  their  particular  clothing 
designed  for  protection  and  to  permit  freedom  of 
body  and  muscular  movements;  base-ball  and 
foot-ball  players  wear  clothing  especially  adapted 
to  the  requirements  of  those  games,  and  nearly 
all  others  who  engage  in  sports  adopt  some  sort 
of  clothing  to  permit  of  freer  body  movement. 

Exception.— These  remarks,  of  course,  do  not 
apply  to  many  of  the  in-door  games  which  form 
an  important  part  of  sporting  enjoyments. 
Although  not  strictly  coming  under  that  designa¬ 
tion,  they  belong,  perhaps,  more  properly  to  pas¬ 
times,  such  as  games  of  cards,  chess,  etc.  Interest 
in  sports  is  a  favorable  sign  of  the  growing  intel¬ 
ligence  and  broader  cultivation  of  the  people. 
Sports  are  educational  in  their  influence  and  serve 
as  a  balance  wheel  as  against  the  influences  and 
effects  that  are  developed  in  the  strenuous  life 
to  which  Americans  are  especially  devoted. 


Springs — Steel,  Car  and  Carriage* 

Use  of  Springs. — One  of  the  first  devices  which 
mechanics  sought  to  introduce,  as  soon  as  they 
succeeded  in  producing  vehicles  or  primitive 
means  for  personal  transportation,  was  something 


to  sustain  and  transmit,  and  thereby  reduce  the 
shocks  incident  to  traveling  over  roads  or  uneven 
surfaces.  Wooden  devices  made  of  wood  possess¬ 
ing  elastic  qualities  were  first  used  in  baskets  and 
vehicles  which  were  first  carried  by  men,  and  used 
to  some  extent  by  royal  personages. 

Leather  Employed. — When  the  art  of  making 
leather  was  introduced  and  the  carriage-building 
craft  arose,  leather  was  used  to  form  springs, 
which  extended  under  the  body  from  fore  part  to 
the  rear.  This  method  was  followed  until  a  com¬ 
paratively  recent  date,  and  is  still  followed  in  re¬ 
mote  localities. 

Steel  in  Spring  Making. — The  development  of 
steel  making  during  the  past  century  introduced 
an  epochal  feature  which  revolutionized  all  pre¬ 
vious  means  of  furnishing  easy  riding.  The  use 
of  springs  is  now  extended  to  very  many  vehicles 
for  the  transportation  of  passengers  and  freight, 
from  the  ponderous  locomotives  to  the  lightest  car¬ 
riage.  Springs  arrest  the  disintegration  of  ma¬ 
terial,  and  by  receiving  the  jarrings  incident  to 
rapid  movement  of  vehicles,  not  only  arrest  the 
crystallizing  of  iron  and  steel  and  the  loosening 
of  nuts  and  bolts,  but  they  also  minimize  wear 
and  tear  on  roadways.  The  art  and  science  of 
properly  constructing  springs  to  do  their  maxi¬ 
mum  work  with  a  minimum  of  material  is  even 
now  only  partially  comprehended,  and  much  in¬ 
vestigation  and  experiment  is  being  conducted 
in  testing  establishments  and  in  spring-manufac¬ 
turing  establishments,  to  arrive  at  scientific  and 
practical  conclusions. 

Carriage  springs  are  usually  made  of  steel  of  a 
varying  number  of  pieces,  each  successively 
shorter  than  the  under  one,  firmly  attached  to¬ 
gether  after  bending  into  desired  shape  and  then 
attached  to  proper  supports  to  receive  the  super¬ 
imposed  weight.  Vehicles  usually  have  front 
and  rear,  and  often  side  springs,  to  transmit  their 
weight  equally  and  without  jar.  Car  springs  are 
composed  of  steel  of  vastly  greater  power,  of 
different  shape  and  construction  and  capable  of 
enduring  the  heavy  superstructure.  These 
springs  are  the  subject  of  many  patents  and 
their  manufacture  constitutes  a  separate  and  im¬ 
portant  industry. 


Comparative  Summary  of  the  Spring  Industry » 


1880 

1890 

1900 

Number  of  establishments. . 
Ponifal  invested  . 

59 

$1,762,293 

1,530 

$699,412 

$3,654,862 

67 

$3,459,422 

1,734 

$962,942 

$4,331,571 

48 

$4,684,228 

2,102 

$1,061,006 

$5,690,499 

Vn  1i,a  Yvrodiicts.  ......... 
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Starch  Manufacture. 

Uses  of  Starch. — Starch  is  found  in  almost  every 
plant;  it  is  a  glittering  white  powder,  soft,  taste¬ 
less  and  insoluble  in  cold  water.  In  the  United 
States,  Indian  corn  is  the  principal  cereal  em¬ 
ployed  in  making  starch  for  commercial  purposes. 
Its  most  general  uses  are  for  laundry  purposes, 
for  the  manufacture  of  glucose,  for  edible  pur¬ 
poses  and  in  the  textile  industries.  It  is  abun¬ 
dantly  found  in  cereals  and  potatoes,  hut  five- 
sixths  of  the  commercial  starch  of  the  country  is 
obtained  from  corn.  The  method  of  manufactur¬ 
ing  produces  either  starch  or  glucose. 

Methods  of  Manufacture. — No.  “2”  grade  Indian 
corn  is  used,  the  cob  and  leaves  being  removed  in 
a  sieve,  dirt  and  dust  by  fans,  and  nails  and  iron 
scraps  by  magnets.  The  corn  is  steeped  and  soft¬ 
ened  in  large  tanks  made  of  wood,  iron  or  copper, 
usually  with  a  capacity  of  about  1,000  bushels. 
Water  charged  with  three-tenths  of  1  per  cent, 
of  sulphuric  acid,  heated  to  125  degrees  Fahr., 
is  used  for  softening  the  grain,  the  water  being 
circulated  from  the  bottom  to  the  top  by  means 
of  a  steam  injector,  24  to  36  hours  being  required 
for  the  purpose. 

Cracking  and  Grinding. — The  soft,  warm  grains 
are  cracked  with  burr  mills,  and  then  ground  only 
enough  to  loosen  but  not  break  the  germ.  The 
mass  is  then  threshed  three  times  to  fully  loosen 
the  germ,  by  means  of  a  machine  with  blunt  steel 
arms  making  from  1,500  to  2,000  revolutions  per 
minute;  the  excess  of  starch  liquor  is  then  re¬ 
moved  by  wringers,  technically  known  as  “slop 
machines.”  Separators  are  then  used  to  make  the 
necessary  separation,  and  “shakers”  are  next  used 
for  removing  the  germs  from  the  starch  by  wash¬ 
ing  with  water.  The  material  is  then  revolved 
in  a  steam-heated  drier  with  a  suction  fan,  then 
ground  in  a  roller  shell  mill.  It  is  next  fed  into  a 
steam  heater  or  cooker,  and  from  this  into  an¬ 
other,  when  a  jet  of  steam  plays  on  it  as  it  is 
moved  about  by  the  agitators,  in  order  to  supply 
the  moisture  required.  The  heated  meal  is 
formed  into  cakes,  slipped  between  the  plates  of 
a  regular  oil  press,  and  subjected  to  a  hydraulic 
pressure  of  4,000  pounds  to  the  square  inch,  to 
remove  90  per  cent,  of  the  oil.  The  starch  is  sub¬ 
jected  to  various  other  operations,  and  that  con¬ 
taining  about  10  per  cent,  of  moisture  is  powdered 
either  by  rolls  or  beaters  and  then  passed  through 
silk  bolting  machines. 

Strength  of  Starch. — Taking  the  strength  of 
pure,  dry  rice  starch  as  100,  maize  starch  is  rep¬ 
resented  by  87;  cornstarch,  85;  rye  starch,  81; 


buckwheat  starch,  81;  oat  starch,  acorn  and 
wheat  starch,  80;  barley  starch,  78;  Bermuda 
arrow  root,  75;  pure  potato  starch,  68;  potato 
farina,  65. 

Starch  gloss  is  made  of  2%  ounces  each  of  borax, 
gum  Arabic,  spermaceti;  6|  ounces  of  glycerine, 
and  a  quart  of  distilled  water  or  a  little  over. 

Laundry  Starch.— Laundry  starch  is  made  of 
potato  starch,  a  trifle  of  loaf  sugar  and  dextrine, 
some  indigo  and  a  little  paraffine.  Liquid  gloss 
starch  is  made  of  a  saturated  solution  of  borax 
2  parts  and  1  pint  mucilage.  A  tablespoonful 
mixed  in  a  pint  of  starch  is  sufficient. 

A  teaspoonful  of  Epsom  salts  dissolved  by 
boiling  improves  Starch. 

A  little  gum  Arabic  or  pure  white  wax  added  to 
the  boiled  starch  affords  a  fine  gloss. 

Potato  starch  can  be  easily  made  in  the  house¬ 
hold  by  rasping  the  potatoes  on  a  piece  of  sheet 
iron  punctured  with  holes,  and  throwing  the 
pulp  on  a  fine  cloth  and  washing  the  starch 
through  a  stream  of  water.  The  yield  of  com¬ 
mercial  starch  varies  from  10  to  16  per  cent,  of 
the  weight  of  the  potatoes. 

The  production  of  cornstarch  in  the  United 
States  in  1900  amounted  to  247,051,744  pounds; 
wheat  starch,  16,064,5"69  pounds;  potato  starch, 
33,941,826  pounds;  root  starch,  745,000  pounds; 
by-products  as  a  cattle  food,  68,745,819  pounds. 


Comparative  Summary  of  the  Starch  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

139 

$5,328,256 

3,119 

$919,197 

57,477,742 

80 

54,929,155 

2,903 

8959,108 

$8,934,517 

124 

511,671,567 

2.655 

$1,099,096 

$9,232,984 

Wage-earners . 

Wages  paid  . 

Value  of  products . 

Stationery, 

Early  Stationers.- — The  manufacture  of  station¬ 
ery  has  become  an  important  one  within  thirty 
years.  The  old  English  copyists  and  text-writers 
were  known  as  stationers.  They  organized  a 
strong  guild  in  1403,  and  in  1557  received  a  char¬ 
ter.  The  manufacture  of  writing-paper  for  all 
manner  of  correspondence  became  an  important 
branch  of  the  industry  about  fifty  years  ago,  and 
large  plants,  some  located  in  Massachusetts  and 
others  in  the  Western  States,  engaged  in  the  pro¬ 
duction  of  writings.  A  combination  has  been 
effected  of  the  more  important  plants  in  the 
United  States,  under  the  name  of  the  American 
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Writing  Paper  Company.  The  mechanical  proc¬ 
esses  lately  employed  are  of  the  highest  type,  and 
the  qualities  ot  paper  have  been  greatly  improved 
by  reason  of  the  better  facilities. 

Variety  of  Stationery  Supplies. — The  commer¬ 
cial  requirements  of  the  hour  have  led  to  the  es¬ 
tablishment  of  many  industries  for  the  purpose  of 
supplying  office  and  commercial  requirements 
with  some  three  hundred  varieties  of  articles  and 
products  as  accessories  of  office  necessities,  such 
as  ink,  paper,  pens,  furniture  and  an  almost  end¬ 
less  variety  of  conveniences. 

Statistics. — There  are  139  stationery  manu¬ 
facturing  establishments  in  the  United  States,  em¬ 
ploying  3,032  workmen,  earning  annually  about 
$1,000,000,  representing  an  invested  capital  in 
1900  of  $4,494,507,  and  producing  yearly  goods 
worth  over  $5,000,000. 


Steam  Engine,  Evolution  of  the. 

First  Steam  Engine. — The  nobility  of  past  civ¬ 
ilization  rested  on  the  sword  and  its  bloody 
achievements;  the  nobility  of  the  twentieth  cen¬ 
tury  rests  upon  the  control  of  steam  and  electric¬ 
ity.  Standards  have  changed,  new  ideals  have 
arisen,  inviting  fields  have  opened  to  enterprise 
and  are  opening;  the  world  is  rapidly  converting 
its  past  into  a  scrap  pile  excepting  as  to  the  glor¬ 
ious  memories  of  herculean  achievements.  When 
Thomas  Savery,  in  1693,  completed  the  first  com¬ 
mercially  successful  steam  engine  he  placed  be¬ 
fore  mankind  a  crude  instrumentality,  which 
pointed  to  the  triumphs  in  mechanism  and  indus¬ 
try  that  have  since  marked  the  world’s  progress. 

What  the  Steam  Engine  Has  Done. — The  steam 
engine  of  to-day  represents  over  two  centuries  of 
thought,  study,  experiment  and  inventive  and 
constructive  skill.  The  galaxy  of  famous  names 
connected  with  the  construction  of  the  steam  en¬ 
gine  would  fill  pages.  The  specification  of  pat¬ 
ents  obtained  on  it  would  fill  volumes.  The 
books  written  upon  it  would  make  an  immense 
library.  The  results  accomplished  by  the  steam 
engine  are  reflected  in  the  civilization  and  ma¬ 
terial  and  intellectual  progress  of  the  world.  If 
has  helped  to  create  a  world’s  brotherhood  and  to 
make  possible  the  opening  up  of  continents  that 
no  other  agency  could  open  up.  It  has  to  its 
credit  a  vast,  accumulated  production  of  forces, 
influences,  tendencies,  capacities  and  facilities, 
through  which  the  latent  energies  of  civilized 
mankind  have  been  poured,  in  the  accomplish¬ 


ment  of  work  that  but  for  it  would  have  remained 
in  the  bosom  of  possibility. 

Types  of  Steam  Engines. — A  mere  enumeration 
of  types  of  engines  would  exhibit  the  versatility 
of  invention.  There  are  the  condensing  and  non¬ 
condensing,  simple,  compound  and  cross-com¬ 
pound,  triple  and  quadruple  expansion,  high 
speed,  low  speed,  vertical,  horizontal,  locomotive, 
stationary,  marine,  besides  many  other  classes. 
A  fundamental  feature  of  the  steam  engine  is 
its  reciprocating  parts. 

The  Corliss  Engine. — The  Corliss  gear  was  a 
pronounced  innovation  in  having  a  separate  ad¬ 
mission  valve  and  a  separate  exhaust  valve  for 
each  end  of  the  cylinder.  These  exhaust  valves 
are  opened  and  closed  by  the  motion  of  the  rods 
or  cranks  connected  to  them.  The  advantages  of 
the  gear  are,  the,  great  range  through  which  the 
cut-off  can  be  vpiedN^nd  the  quick  action  which 
reduces  wire  drawing.  ';. 

Condensers  afre/bf  fi^o  types,  surface  and  jet, 
where  steam  is>  condensed  and  a  partial  vacuum 
formed.  The  stoffice  condenser  is  used  in  ma¬ 
rine  practice.  The  cooling  towers  reduce  the 
temperature  of  the  water  from  the  condenser  30 
to  50  degrees,  allowing  sufficient  vacuum.  The 
fly-wheel  carries  the  piston  over  the  dead  points 
and  the  governor  adjusts  the  power  of  the  en¬ 
gine  to  any  large  variation  of  the  resistance. 
There  are  a  variety  of  governors,  and  among 
those  well  known  are  the  Porter  governor,  the 
Spring  governor,  Buckeye  engine  governor  and 
Straight-line  engine  governor,  each  of  which  pos¬ 
sesses  special  mechanical  features. 


How  to  Lubricate. — To  overcome  the  friction  of 
parts  as  much  as  possible  lubricants  are  used. 
Lubricants  must  be  of  a  certain  fluidity,  must  not 
gum  or  dry,  must  not  be  easily  decomposed,  must 
not  take  fire  easily  and  must  contain  no  acid. 
Mineral  oils  are  used  for  valves  and  pistons,  such 
as  graphite,  metalline,  soapstone  and  fibre 
graphite.  In  some  high-speed  engines  the  mov¬ 
ing  parts  are  enclosed  and  the  crank  runs  in  a 
bath  of  oil.  The  subject  of  lubrication  is  one  of 
the  most  important  with  which  the  engineer  and 
mechanic  has  to  deal. 


Reciprocating  and  Rotary  Engines. — The  rotary 
engine  of  Bianca  in  1629  was  displaced  by  Watts’ 
reciprocating  engine  in  1705.  But  one  important 
thermo-dynamic  improvement  has  been  made 
since,  viz.:  the  compound  expansion.  The  essen¬ 
tial  difference  between  the  reciprocating  and  the 
rotary  engine  is  in  reciprocation — the  expan¬ 
sion  produces  a  force  which  presses  on  the  piston; 
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in  the  rotary  the  expansion  produces  velocity  in 
a  jet  of  steam.  The  turbine  is  usually  supplied  by 
steam  from  4  nozzles.  This  highly  valuable  ma¬ 
chine  has  been  improved  in  recent  years  to  a  re¬ 
markable  degree  and  is  employed  in  large  manu¬ 
facturing  establishments  more  freely  than  for¬ 
merly.  Its  use  on  ocean  steamships  is  also  re¬ 
ceiving  the  enthusiastic  attention  of  naval  engi¬ 
neers  who  anticipate  some  radical  changes  in 
ocean  steamships  through  its  adaptation  to  ocean 
service. 

laws  of  Steam  Expansion. — The  theoretical  effi¬ 
ciency  of  the  steam  engine  is  decreased  by  several 
causes,  among  them  condensation,  reevaporation 
and  friction  of  parts;  a  partial  remedy  is  found  in 
jacketing,  which  branch  of  mechanical  engineer¬ 
ing  has  been  much  improved  by  the  use  of  better 
material  and  greater  skill  in  its  application.  The 
superheating  of  steam  utilizes  abaart  of  the  heat 
in  the  waste  gases  and  is  efficient  if  low  pressure 
is  used.  Tests  show  a  very  decided  gain  in  econ¬ 
omy  from  using  superheated  stearqf,  yet  practically 
no  permanent  results  have  been -obtained  on  ac¬ 
count  of  the  cost  of  maintaining  the  superheating 
apparatus.  Compounding  is  the  most  effective 
method  of  increasing  the  number  of  expansions 
and  at  the  same  time  avoiding  excessive  cylinder 
condensation.  For  simple  condensing  engines 
there  is  no  economy  in  raising  the  steam  pres¬ 
sure  above  80  pounds,  while  in  compounding,  the 
pressure  can  be  advantageously  raised.  The  gain 
due  to  high  pressure  and  the  greater  number  of 
expansions  and  compounding  may  be  20  to  30 
per  cent,  or  more.  The  gain  from  using  a  triple 
over  a  compound  may  be  from  5  to  10  per  cent, 
or  even  more. 

Steam  Consumption  and  Horse-Power. — The 

best  point  for  cut-off  for  a  simple  engine,  jack¬ 
eted  or  not,  is  about  one-third  stroke  for  non-con¬ 
densing,  one-sixth  stroke  if  condensing;  shorten¬ 
ing  the  cut-off  causes  loss  of  both  thermal  and 
mechanical  efficiency.  The  two  factors,  valve  mo¬ 
tion  and  clearance,  limit  our  increase  of  speed 
beyond  a  certain  point,  just  as  condensation  lim¬ 
its  the  indefinite  increase  of  boiler  pressure.  The 
following  represents  the  average  steam  consump¬ 
tion  in  pounds  per  indicated  horse-power  for 
variolas  types  of  engines: 

Triple  expansion,  stationary,  11  to  14  pounds; 
triple  expansion,  marine,  13  to  16  pounds;  com¬ 
pound  stationary,  12  to  15  pounds;  compound  ma¬ 
rine,  18  to  21  pounds;  simple  condensing,  17  to 
20  with  jackets;  simple  condensing,  18|  to  22 


without  jacket;  simple  non-condensing,  24  to  33 
or  more. 

Steam  Indicators. — The  indicator  plays  a  very 
important  part  in  the  working  of  a  steam  engine. 
James  Watt  was  the  first  to  see  the  need  of  ac¬ 
curate  knowledge  of  the  action  of  steam  in  a  cyl¬ 
inder.  He  invented  the  indicator.  It  had  no 
lateral  motion,  therefore  all  it  showed  was  the/ 
pressure  of  steam  in  the  cylinder  and  the  perfec¬ 
tion  of  the  vacuum.  The  diagram  or  cards  is  the 
result  of  two  motions;  the  horizontal  corresponds 
to  the  movement  of  the  piston,  and  the  vertical 
movement  of  the  pencil  is  in  exact  ratio  to  the 
pressure  of  the  steam  in  the  cylinder.  The  later 
improvements  have  made  the  indicator  light, 
compact,  durable,  and  accurate.  The  Thompson 
indicator  consists  of  a  cylinder,  in  which  the  pis¬ 
ton  is  fitted,  a  spring,  multiplying  lever  and  paral¬ 
lel  motion  for  a  pencil,  and  a  cylinder  or  drum 
for  the  paper.  In  the  Crosby  indicator  the  pis¬ 
ton  is  formed  with  shallow  channels  on  its  outer 
surface  to  retail  oil,  and  the  socket  in  the  center 
is  supported  by  a  central  web,  and  projects  up¬ 
ward  and  downward.  The  Tabor  indicator  is 
used  extensively  in  the  navy.  Its  chief  peculiar¬ 
ity  is  the  means  employed  to  obtain  a  straight- 
line  movement  of  the  pencil.  Inside  the  steam 
cylinder  is  a  lining  in  which  the  piston  moves. 

Purpose  of  the  Indicator. — The  purpose  of  the 
indicator  is  to  find  the  indicated  horse-power. 
By  comparison  of  the  indicated  horse-power  with 
the  brake  horse-power  the  mechanical  efficiency 
is  obtained.  It  also  shows  the  time  and  manner 
of  the  four  events  of  the  stroke,  viz.:  the  admis¬ 
sion,  cut-off,  release  and  compression.  Work  is 
equal  to  pressure  multiplied  by  the  number  of 
strokes  per  minute.  The  pressure  is  the  average 
net  pressure  acting  on  the  piston  during  the 
stroke,  and  is  called  the  mean  effective  pressure. 

Rules  of  Efficiency. — Tables  for  determining 
thermal  efficiency  have  been  elaborately  worked 
out,  and  with  which  any  intelligent  mechanic  can 
readily  familiarize  himself  and  know  what  his  en¬ 
gine  is  able  to  do.  It  is  found  by  ascertaining  the 
difference  between  the  absolute  temperature  of  the 
heat  and  the  absolute  temperature  of  the  heat  re¬ 
jected  by  the  engine,  and  dividing  this  by  the 
proper  numeral  indicated  in  the  thermal  tables 
which  apply  to  the  prescribed  conditions.  These 
tables  are  worked  out  for  all  conditions  and  are 
readily  applicable. 

Valve-Gears.  —  The  study  of  valve-gears  has 
brought  out  quite  a  variety  of  devices  for  con¬ 
trolling  the  passage  of  steam  at  various  points 
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In  most  engines  the  valves  receive  motion  from 
one  or  more  eccentrics.  The  simplest  valve  is  of 
the  plain  slide  type  with  one  eccentric.  This 
valve  both  admits  and  exhausts  steam,  and  is  gen¬ 
erally  moved  by  means  of  an  eccentric  which  is 
fastened  to  the  shaft  of  the  engine.  A  valve  is 
said  to  have  “lead”  when  it  begins  to  uncover  the 
steam  port  before  the  piston  is  at  the  end  of  the 
stroke  or  the  port  is  slightly  open  when  the  pis¬ 
ton  is  at  the  end  of  the  stroke.  The  amount  of 
lead  is  the  distance  between  the  edge  of  the  valve 
and  that  edge  of  the  steam  port  from  which  it  is 
traveling.  Valves  are  given  outside  and  inside 
“lap”  in  order  to  use  steam  expansively.  The 
outside  lap  influences  cut-off  and  expansion,  and 
inside  lap  controls  release  and  expansion.  The 
outside  lap  is  often  called  the  steam  lap  and  the 
inside  lap  the  exhaust  lap. 

Principle  of  the  Valve-Gear. — Various  diagrams 
have  been  designed  to  show  graphically  the  events 
of  the  stroke  for  given  lap  lead,  angular  advance, 
etc.  The  Zeuner  diagrams  are  probably  the  best 
and  most  used.  All  the  problems  on  valve-gears 
involve  relations  between  certain  variable  quanti¬ 
ties,  viz.:  the  valve  travel,  the  angle  of  advance 
and  the  angle  of  lead,  the  inside  and  outside  laps 
of  the  valve,  and  to  the  points  of  the  stroke  at 
which  admission,  cut-off,  release  and  compression 
take  place. 

Steam-Pipe  Proportions. — The  proper  area  of 
steam-pipe  is  the  subject  of  careful  calculations, 
which  are  set  forth  in  tables  arranged  for  con¬ 
venient  reference  and  instant  use  by  engineers 
and  mechanics.  These  tables  record  the  results 
of  long  experience  and  are  of  great  value  in  de¬ 
termining  proper  steam-pipe  proportions.  The 
pipes,  if  long,  should  not  permit  the  mean  veloc¬ 
ity  of  steam  to  exceed  100  feet  per  second.  The 
steam  ports  are  made  large  enough  to  allow  a 
free  exhaust  with  a  minimum  of  back  pressure. 
Experiments  show  that  the  allowable  velocity  of 
steam  through  the  ports  may  be  6,000  feet  per 
minute. 

Changes  in  Gear. — The  lead  of  the  ordinary  sta¬ 
tionary  engines  varies  from  zero  to  three-eighths 
of  an  inch,  one-sixteenth  being  an  average.  The 
amount  of  lead  is  not  determined  by  rule,  but  by 
experiment.  Valves  are  usually  set  cold  and  later 
on  adjusted  from  indicator  cards.  One  of  the 
earliest  arrangements  for  reversing  engines  and 
changing  the  ratio  of  expansion  was  the  Stephen¬ 
son  link  motion.  The  Gooch  link  is  stationary. 
In  the  Allen  link  the  link  is  straight,  as  the 
change  of  gear  is  effected  partly  by  shifting  the 


link  and  partly  removing  the  block.  This  gear' 
combines  the  most  important  features  of  both 
the  Stephenson  and  the  Gooch  links,  but  it  is 
falling  into  disuse  as  the  curved  links  can  be  very 
easily  made. 

Valve  Action. — One  of  the  common  methods  for 
driving  valves  without  using  eccentrics  is  the  Joy 
valve-gear,  which  can  be  used  on  all  types  of  en¬ 
gines,  but  is  especially  adapted  for  locomotive 
and  marine  work.  The  piston  valve  is  used  where 
high  steam  pressure  causes  a  large  amount  of 
friction  between  the  valve  and  its  seat.  It  is- 
formed  by  the  revolution  of  the  section  of  a  plain 
slide  valve  about  an  axis.  Its  action  is  the  same' 
as  that  of  a  slide  valve.  The  slow  opening  of  the 
plain  slide  valve  is  remedied  by  the  “trick  valve,” 
so  made  that  a  double  volume  of  steam  enters- 
during  admission.  Valves  in  most  engines  are" 
so  firmly  held  that  there  is  excessive  friction, 
which  calls  for  heavy  and  strong  valve-gear. 
Numerous  methods  have  been  devised  for  partly' 
relieving  this  pressure,  one  of  them  being  a 
bronze  ring  or  cylinder  fastened  to  the  back  of 
the  valve. 

The  Expansion  Valve. — Meyer’s  expansion  valve? 
is  a  simple  device  which  moves  on  the  back  of  the 
ordinary  valve  and  regulates  the  point  of  cut-off, 
to  reduce  the  disadvantages  of  the  plain  slide 
valve  and  link  motion.  It  is  usually  considered 
that  engines  having  the  Corliss  gear  cannot  run 
at  a  greater  speed  than  about  125  revolutions  per 
minute. 

A  mere  reference  to  some  of  the  essential  fea¬ 
tures  of  this  most  mighty  instrumentality  of 
modern  civilization  is  much  like  referring  to  the 
rays  of  the  sun  to  account  for  the  sun.  The' 
steam  engine  has  enabled  man  to  develop  and  ap¬ 
ply  human  capacities  that  would  forever  have  re- 
mained  dormant.  While  with  it  much  has  been 
accomplished,  its  present  achievements  are  but 
as  the  letters  of  the  alphabet  of  mankind’s  prog¬ 
ress. 


Street  Car  System,  The. 

Influence  of  the  New  Mode  of  Travel. — The 

American  street-car  system  has  developed  to  its 
present  limits  within  less  than  fifty  years.  It  is 
a  most  important  innovation  in  urban  conveni¬ 
ence.  The  facilities  afforded  for  travel  by  this 
means  have  wrought  changes  which  could  not 
have  been  foreseen.  Besides  having  made  it  pos¬ 
sible  for  persons  to  live  at  relatively  remote  dis¬ 
tances  from  business  centers,  the  influence  of 
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this  system  has  brought  about  an  appreciation  in 
values  of  suburban  properties  otherwise  useless,  ex¬ 
cepting  for  semi-agricultural  requirements.  It  also 
has  stimulated  the  growth  of  cities  and  towns  and 
has  enabled  population  to  spread  over  larger  areas, 
and  has  laid  a  broader  foundation  for  the  great 
building  industry  which  enables  vast  numbers  of 
people  to  live  comfortably  in  cities  and  to  come 
and  go  with  the  least  possible  loss  of  time.  The 
development  of  the  system  has  given  rise  to  a 
number  of  industries  in  the  manufacture  of  equip¬ 
ment  and  appliances  for  the  operation  of  street¬ 
car  lines. 

The  Electrical  Current. — The  transforming  fea¬ 
ture  occurred  in  the  application  of  electricity  to 
the  propulsion  of  cars,  by  which  greater  speed 
was  secured,  with  less  interruption  to  travel.  Elec¬ 
tricity  on  traction  lines  is  now  almost  universal, 
and  a  number  of  important  improvements  have 
been  introduced  in  the  application  of  the  electric 
current,  by  which  greater  efficiency  is  secured  and 
trolley  lines  are  enabled  to  develop  greater  ca¬ 
pacity  to  handle  traffic. 

Stage  Coach  to  Trolley. — The  transition  from 
the  stage  coach  to  the  horse  car,  and  from  the 
horse  car  to  the  cable  car,  and  from  the  cable  car 
to  the  overhead  trolley  as  well  as  the  underground 
trolley,  marks  the  rapid  strides  from  primitive 
methods  of  travel  to  the  present  admirable  system. 
Street-car  trucks  consist  of  a  rigid  frame  inde¬ 
pendent  of  the  car  body  and  adapted  to  support 
the  car  motor  with  fine  mathematical  exactness. 
Some  street-car  trusses  are  of  the  bogie  type, 
which  is  also  adapted  to  support  the  motor.  Metal¬ 
lic  car  trucks  made  of  common  rolled-steel  sec¬ 
tions  or  of  pressed  steel,  or  of  pressed-steel  sheet 
plates,  are  in  moderate  use  and  are  found  to  an¬ 
swer  the  requirements. 

Construction. — For  suburban  electric  railway 
service  the  long  car  body  with  a  swivel  truck 
under  each  end  is  in  favor.  There  are  improve¬ 
ments  in  motor  trucks  with  spring-supported 
equalizer  bars  on  either  side,  which  are  meeting 
with  liberal  acceptance.  Elliptic  springs  are 
preferable  to  coil  springs  where  abruptness  of  ac¬ 
tion  is  to  be  avoided.  Coil  springs,  however,  are 
cheaper  of  equal  capacity.  Various  improvements 
have  been  made  in  friction  attachments  to  a  coil 
spring  to  dampen  its  effect  so  as  to  approximate 
the  action  of  an  elliptic  spring.  Devices  for  heat¬ 
ing  cars  are  in  common  use,  and  which  supplanted 
stoves,  to  the  great  comfort  of  patrons.  Cars  are 
built  in  various  sizes  and  styles,  some  known  as 
summer  or  open  cars,  with  seats  placed  horizon¬ 


tally  or  longitudinally,  and  in  the  former  the 
backs  of  the  seats  are  made  to  turn,  thus  saving 
the  trouble  of  turning  the  car. 

Trolley  methods  have  also  been  adapted  for  the 
transportation  of  excavated  materials,  such  a3 
earth,  coal  or  ore,  by  overhead  cables. 

Signal  Systems. — A  signal  system  has  been  in¬ 
troduced,  both  lightning  and  “fool-proof,”  which 
is  a  very  fortunate  provision,  especially  in  the  lat¬ 
ter  regard.  By  it  signals  are  visible  day  and  night; 
under  it,  burned-out  lamps  do  not  make  the  sys¬ 
tem  inoperative.  When  the  car  enters  a  block, 
one  green  signal  at  each  end  is  aglow.  Signals 
show  the  direction  in  which  the  car  is  moving,  and 
red  lights  show  along  the  track  in  both  directions. 
Any  number  of  cars  can  pass  through  a  block  to¬ 
gether  under  this  system.  The  first  car  in,  sets 
signals  to  danger;  the  last  car  out  sets  them  to 
safety.  Cars  trying  to  take  blocks  at  opposite 
ends  hold  each  other  up;  backing  out  of  block 
does  not  derange  signals.  There  are  no  operating 
magnets  in  series  and  no  operating  magnets  and 
mechanism  in  circuit  with  overhead  wires,  thus 
securing  freedom  from  lightning.  Contact-makers 
12  inches  long  are  certain  of  action,  and  operate  at 
a  speed  of  60  miles  an  hour. 

Future  of  the  Trolley  System. — The  extension 
of  the  trolley  system  from  town  to  town  and  city 
to  city  throughout  the  United  States  promises,  in 
a  comparatively  short  time,  has  furnished  a  vast 
network  of  trolley  intercommunication  which  will 
greatly  influence  travel  and  effect  the  well-being 
of  the  people  in  many  directions.  Trolley-line 
construction  is  presenting  considerable  competi¬ 
tive  opposition  to  the  standard  railway  lines,  and 
many  railway  managers  find  themselves  obliged 
to  become  advocates  of  trolley  lines,  and  in  some 
instances  to  take  steps  to  protect  themselves  from 
trolley-line  competition  by  better  service,  involv¬ 
ing  more  frequent  train  facilities,  more  frequent 
stoppings,  and  in  general,  in  the  adaptation  of 
their  facilities  to  the  petty  traveling  requirements 
of  the  communities  which  they  serve. 

Trolley  Capital. — Trolley-road  capital  is  mount¬ 
ing  into  hundreds  of  millions  of  dollars,  and  it  is 
quite  safe  to  say  that  the  system,  when  practically 
completed  as  to  construction,  will  serve  the  peo¬ 
ple,  as  to  personal  transportation  at  least,  even 
more  thoroughly  than  the  great  railway  systems 
of  the  country.  While  the  trolley  line  is  only 
available  for  short  rides,  the  percentage  of  patrons 
who  travel  comparatively  long  distances  will  natu¬ 
rally  increase. 
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The  comipercial  necessities  of  the  greater  man¬ 
ufacturing  and  commercial  interests  call  for  quick 
travel  between  the  greater  cities,  but  there  is  a 
tenfold  greater  traveling  necessity  arising  out  of 
the  needs  of  the  masses  of  the  people,  who  will 
readily  avail  themselves  of  the  trolley  system  for 
travel  within  the  more  limited  areas  which  their 
daily  convenience  demands. 


Sugar  Making. 

Where  Sugar  Came  From. — The  introduction  of 
sugar  into  Europe  has  been  credited  to  the  Sara¬ 
cens,  who  transported  it  into  Spain  and  some  of 
the  islands  of  the  Mediterranean  Sea  from  far-off 
India  in  the  ninth  century.  The  Crusaders  in  the 
twelfth  century  found  it  in  Syria;  the  Spaniards 
and  the  Portuguese  carried  it  to  the  Canary  and 
the  Madeira  Islands  in  the  fifteenth  century,  and 
later  on  the  Spanish  navigators  carried  it  to  the 
West  Indies,  where  its  cultivation  and  manufac¬ 
ture  assumed  the  dimensions  of  an  industry,  from 
whence  supplies  were  shipped  to  Europe. 

Sugar  Cane. — Sugar  cane  was  once  a  wild  plant, 
but  subsequently  became  the  subject  of  cultiva¬ 
tion  in  India,  China  and  the  South  Sea  Islands. 
Sugar  was  readily  extracted  from  sugar  cane  by 
more  or  less  primitive  methods  and  which  stimu¬ 
lated  its  early  cultivation.  The  production  of 
sugar  from  beet  root  has  latterly  become  an  im¬ 
portant  industry. 

Beet  Sugar. — Much  enterprise  is  manifested  in 
the  development  of  the  beet-sugar  industry.  The 
first  experiments  were  made  in  1830,  but  its  pro¬ 
duction  did  not  assume  commercial  importance 
until  1863.  The  first  extensive  factory  was 
erected  in  California  in  1870.  Claus  Spreckels, 
at  Watsonville,  Cal.,  showed  the  possibilities  of 
the  industry.  Up  to  the  year  1904  over  forty  fac¬ 
tories  had  been  built,  with  a  nominal  daily 
capacity  of  25,000  tons  of  beets  and  an  annual 
capacity  of  250,000  tons  of  sugar. 

In  1900  there  were  31  establishments,  with 
a  capital  of  $20,958,519,  wherein  were  produced 
sugar  worth  $7,323,857;  about  half  of  this  pro¬ 
duction  was  made  in  California.  Michigan  comes 
second,  producing  about  one-half  as  much  as  Cali¬ 
fornia. 

Beet  Juice. — The  first  step  is  the  expression  of 
beet  juice,  which  is  preferably  done  near  the  cen¬ 
ters  of  cultivation.  Pipe  lines  are  built  in  some 
localities  to  pipe  the  juice  to  the  central  factory. 


“Crystallization  in  Movement.” — The  “crystal¬ 
lization  in  movement”  process  consists  in  agi¬ 
tating  the  material,  or  “massecute,”  during  crys¬ 
tallization,  which  keeps  the  crystals  in  motion  and 
reduces  the  time  required  for  crystallization  to 
four  or  five  days  instead  of  several  weeks,  as  for¬ 
merly.  The  apparatus  consists  of  a  large 
wrought-iron  cylinder  fitted  with  a  water  jacket 
and  agitators,  and  has  a  capacity  of  35  tons  of 
massecute  of  low  products  only.  This  material 
is  gradually  cooled  during  the  progress  of  crystal¬ 
lization,  thus  forcing  the  sugar  out  of  solution. 

Carbonitation. — The  use  of  carbonic  acid  gas  is 
an  essential  feature  in  sugar  making.  The  proc¬ 
ess  is  known  as  carbonitation.  This  takes  place- 
after  the  separation  of  the  sugar  juice  from  its 
impurities,  which  process  is  termed  deprecation. 
This  separated  product  is  saturated  with  carbonic 
acid  gas.  The  carbonitation  process  is  conducted 
in  tanks  18  to  20  feet  deep,  in  which  cottonseed 
oil  is  used  to  prevent  foaming. 

Filtering. — The  juices  and  liquors  are  repeat¬ 
edly  filtered  to  purify  the  juice  for  the  subse¬ 
quent  chemical  action.  At  first  filter  pockets 
were  used,  but  these  gave  way  to  mechanical 
filters  in  which  the  joints  and  fastenings  have 
been  the  subject  of  improvement. 

Sulphurizing  Juice. — In  many  factories  the 
juice  is  treated  with  sulphurous  acid  in  tanks  sim¬ 
ilar  to  those  used  in  carbonitation.  In  others  a 
continuous  apparatus  of  wood  is  built.  White 
granulated  sugar  is  manufactured  without  the 
use  of  bone  black,  sulfurous  acid  being  sufficient. 

Evaporation. — The  Welner-Telwick  type  is 
used  for  evaporating  the  juice,  in  which  horizon¬ 
tal  tubes  of  small  diameter  are  employed  with 
quadruple  and  quintuple  effect. 

To  enable  the  managers  to  make  a  quick  esti¬ 
mate  of  the  density  of  the  massecute  in  the 
vacuum  pan  an  instrument  is  attached  to  it  called 
a  brasmoscope,  which  reveals  temperature  and 
pressure.  By  its  use  the  material  may  be  con¬ 
centrated  to  uniform  density. 

Centrifugals  for  Drying.  —  The  water-driven 
centrifugal  for  drying  sugar  is  a  recent  improve¬ 
ment,  which  does  away  with  belting  and  shafting, 
in  which  each  machine  is  independent  of  all 
others. 

Molasses  Processes.  —  Two  molasses  processes 
are  in  use,  known  as  the  Steffen,  which  is  a  sac- 
charate  process  employing  quicklime  to  precipi¬ 
tate  the  sugar,  and  the  Osmose  process.  In 
the  lead  saccharate  process  the  molasses  is 
mixed  with  caustic  potash  and  lead  carbonate, 
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forming  a  saccharate  of  lead  which  is  washed  into 
a  filter  press,  suspended  in  water  and  decomposed 
with  carbonic  acid,  thus  liberating  pure  sugar. 
The  difference  between  sugar  and  molasses  is  that 
sugar  comes  through  crystallization;  molasses 
without  it.  The  Osmose  process  is  not  much  used. 

The  Polariscope. — The  commercial  value  of 
beets  determines  the  prices  paid  for  them.  The 
polariscope  renders  it  possible  to  make  a  large 
number  of  tests  with  great  accuracy  and  little 
labor.  The  recent  invention  of  a  pair  of  prisms 
which  give  a  triple  instead  of  a  double  field,  en¬ 
ables  a  prompt  and  accurate  adjustment  to  the 
neutral  point  to  he  made. 


Comparative  Summary  of  the  Sugar  and  Molasses  (Beet)  Industry 


1880 

1890 

1900 

Number  of  establishments  . . 

4 

80 

$20„141,719 

1,970 

$1,092,207 

$7,233,857 

W  age-earn  ers . 

1,970 

TV  ages  paid 

$62,271 

$282,752 

Value  of  products . 

Sugar  and  Molasses  Refining. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested. . 

49 

$27,432,500 

393 

$24,013,008 

7,043 

$2,385,654 

$123,118,259 

832 

$184,245,519 

14,262 

$6,945,811 

$240,969,905 

Wage-earners  tt . . . . 

W e ges  pfiid . 

$2,875,032 

$155,484,915 

Value  of  products 

Surgical  Instruments  and  Appliances. 

Science  of  Surgery. — The  practice  of  surgery 
is  both  a  science  and  an  art.  Surgery  was  prac¬ 
ticed  by  the  Egyptians  400  to  500  years  before 
the  Christian  era,  and  surgical  instruments  were 
then  in  common  use.  The  Arabians  made  re¬ 
markable  progress  in  the  art,  devising  instru¬ 
ments  of  now  recognized  value.  The  founder  of 
modern  surgery  is  credited  to  Andrew  Vesalius, 
who  was  born  1514,  and  who  published  a  work  in 
1543  which  showed  remarkable  acumen,  broad 
knowledge  and  thorough  experience.  Subsequent 
surgeons,  among  them  Ambrose  Pare  and  John 
Hunter,  still  further  broadened  the  field  of  sur¬ 
gery.  In  the  latter  days  ether  was  employed  and 
chloroform  later  on,  in  surgical  operations.  An¬ 
tiseptic  treatments  followed  and  the  system  of 
inoculation  introduced  by  Pasteur  still  broadened 
this  great  field.  The  introduction  of  lithotrity, 
the  cure  of  aneurism  by  pressure,  the  use  of  the 
ophthalmoscope,  laryngoscope  and  other  instru¬ 


ments  enabled  the  surgeon  to  accomplish  results 
which  were  not  before  within  his  reach.  Among 
the  more  recent  triumphs  of  surgical  art,  due  in 
no  small  degree  to  the  introduction  of  surgical 
instruments,  are  operations  for  appendicitis  and 
brain  tumor. 

X-Ray  in  Surgery. — Still  later  the  discovery  of 
the  X-ray  has  vastly  broadened  the  field  of  sur¬ 
gery  by  enabling  the  surgeon  to  see  through  the 
human  body  and  ascertain  abnormalities  and 
thereby  know  how  to  act.  Surgeons  are  now  en¬ 
deavoring  to  obtain  equally  as  valuable  results 
without  the  aid  of  the  X-ray.  M.  Guilloz,  a 
French  physicist,  caused  the  tube  producing  the 
rays  to  oscillate  by  means  of  a  cam  revolving  300 
times  a  minute.  The  cam  is  so  cut  that  the  time 
taken  in  revolving  it  from  one  position  of  rest  to 
the  other  is  about  one-tenth  of  the  period  of  revo¬ 
lution.  Two  radiographic  images  of  the  same  ob¬ 
ject  as  seen  from  different  points  are  thus  formed 
on  the  viewing  screen,  and  by  means  of  shutters 
electro-magnetically  controlled  by  the  oscillating 
apparatus,  the  right  eye  sees  one  image  and  the 
left  eye  the  other,  vision  being  cut  off  while  the 
tube  is  changing  its  position.  The  result  is  that 
the  combined  image  stands  out  like  a  solid  repro¬ 
duction  of  the  object  within  the  human  body 
which  it  is  sought  to  remove. 

liquid  Air. — The  first  process  of  production 
is  to  compress  common  air  eight  hundred  times; 
i.  e.,  eight  hundred  cubic  feet  into  the  space  of 
one  foot  in  a  strong  tube.  The  contents  of  the 
tube  are  then  tapped  into  a  larger  one,  which 
surrounds  the  first.  The  process  of  tapping  and 
exchanging  from  one  tube  to  the  other  cools  the 
condensed  air,  till,  by  and  by,  a  temperature  of 
312  degrees  below  zero  is  reached,  when  the  air 
becomes  liquid.  In  this  condition  it  is  an  aid  in 
surgery,  as  a  spray  of  it  deadens  diseased  parts 
quite  as  effectually  as  cocaine. 

Radium. — Radium,  the  newly-discovered  radio¬ 
active  substance  extracted  from  pitch-blende  ore, 
is  looked  upon  as  a  highly  effective  agent  in  the 
cure  of  cancerous  affections.  Though  as  yet  too 
costly  for  general  experimental  purposes,  much 
is  hoped  for  it  in  the  domain  of  medicine  and 
surgery. 


Comparative  Summary  of  Surgical  Appliance  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

71 

$843,142 

477 

$265,372 

$906,303 

155 

$856,396 

612) 

$300,804 

$1,650,033 

219 

$2,487,494 

1,539 

$620,801 

$3,932,858 

Wage-earners . 

Wages  paid . 

Yalue  of  product . 

TANNERS  AND  TANNING. 
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Tanners  and  Tanning:. 

Use  of  Leather. — Leather  comes  next  to  fibres 
in  importance  to  mankind  in  comfort,  conveni¬ 
ence  and  utility.  Its  more  important  uses  are  in 
boots  and  shoes,  harness  and  saddlery,  belting, 
satchels,  gloves,  etc.  The  sources  of  supply  which 
began,  perhaps,  with  the  sheep,  have  steadily  in¬ 
creased  until  there  is  scarcely  an  animal  of  con¬ 
siderable  size  but  what  feels,  if  he  were  able  to 
reflect  on  the  subject,  that  his  hide  is  an  unac¬ 
quired  asset  of  the  leather  industry.  All  quarters 
of  the  globe,  including  the  waters  of  the  Arctic 
seas,  are  sought  to  furnish  animals  for  their 
skins,  regardless  of  the  willingness  of  their  pos¬ 
sessors  to  part  with  them. 

Tanning. — Passing  over  a  long  and  entertain¬ 
ing  history  from  the  earliest  times  concerning  the 
use  of  leather  and  coming  to  our  own  times,  we 
find  that  tanning,  like  dyeing  and  weaving,  con¬ 
stituted  one  of  the  many  early  household  em¬ 
ployments  of  the  colonists,  and  the  “cobbling” 
bench  was  an  indispensable  adjunct  when  outdoor 
employments  were  out  of  season.  The  necessity 
of  a  specialization  of  this  industry  existed  long 
before  the  want  was  supplied.  As  early  as  1790, 
Colonel  William  Edwards,  of  New  Hampshire, 
manufactured  leather  on  an  extensive  scale,  and 
he  supplied  many  small  shops  throughout  the 
New  England  States  with  stock.  He  established 
large  tanneries  and  improved  many  processes 
and  stimulated  the  erection  of  many  “bark  mills,” 
which,  by  1823,  numbered  193,  besides  304  tan¬ 
neries  in  that  State. 

First  Colonial  Tannery. — The  first  tannery  in 
the  colonies  was  operated  in  Virginia  in  1630; 
soon  after  a  tannery  was  established  in  the  village 
of  Lynn,  Mass.  Very  soon  the  industry  of  manu¬ 
facturing  sumac,  sumac  bark,  prepared  sumac 
and  ground  sumac  arose.  These  were  followed 
by  ground  bark,  hemlock  bark  extract,  dyeing 
and  tanning  extract,  and  chip  wood. 

The  First  Company. — The  first  incorporated 
company  to  conduct  leather  manufacturing  on  a 
large  scale  was  established  in  1825  in  New  Hamp¬ 
shire,  and  its  success  stimulated  the  formation  of 
other  companies  elsewhere,  all  of  which  appear 
to  have  prospered,  when  a  supply  of  bark  was 
available  at  low  cost.  The  abundant  supply  of 
bark  in  Maine  stimulated  the  tanning  industry 
there  and  as  early  as  1810  there  were  200  suc¬ 
cessful  tanneries  which  averaged  an  annual  out¬ 
put  of  275  hides  each.  In  those  days,  home- 
slaughtered  hides  were  tanned  and  the  peripatetic 
shoemaker  made  his  annual  rounds  among  the 


farmers  and  residents,  making  shoes  for  each 
family. 

Tannin. — The  sources  of  tannin  in  nature  are 
very  numerous,  over  350  different  vegetables 
being  enumerated  as  producing  it.  Mineral  salts 
have  also  been  employed  for  the  same  purpose 
and  more  recently  electric  current  and  organic 
compounds,  such  as  formaldehyde,  have  been  em¬ 
ployed  to  convert  hides  or  skins  into  leather. 
Gall  nuts  are  the  richest  in  tannic  contents  of 
any  Vegetable  source.  The  usual  sources  of  tan¬ 
ning  materials  are  oak  and  hemlock  barks,  oak 
wood,  sumac  leaves,  and  the  palmetto  root.  Oak 
and  hemlock  naturally  come  first,  as  they  contain 
sugars,  gum  and  resins,  and  coloring  matters  as 
well  as  tanning. 

Sumac. — Sumac  comes  next  in  importance,  its 
tanning  properties  residing  in  the  leaves.  When 
cured  the  sumac  is  ground  in  mills  under  heavy 
wooden  wheels  and  enclosed  in  a  tight  covering 
to  prevent  the  escape  of  the  dust  which  arises 
abundantly. 

Palmetto  Root. — This  root,  found  abundantly 
from  Florida  to  Louisiana  and  in  Tennessee, 
shows  10  per  cent,  of  tannin,  which  produces 
tough  grain  and  strong  durable  leather.  It  tans 
rapidly,  gives  a  pleasing  light  color,  toughness 
and  pliability  and  is  a  good  filler  of  leather. 

Tanning  Extracts. — The  advantages  of  extracts 
are  that  they  are  under  perfect  control  and  do 
away  with  the  storing  of  large  quantities  of  bark. 
A  barrel  of  extract  is  equal  to  a  cord  of  bark. 
Tanning  extracts  in  common  use  in  the  United 
States  are  made  from  chestnut,  oak  bark,  oak 
wood,  hemlock  bark,  canaigre  and  sumac.  Black 
oak-bark  extract  gives  bloom  to  leather.  Color¬ 
ing  and  dyeing  extracts  are  also  made  from  log¬ 
wood,  fustic  and  other  materials. 

Hemlock  Extract. — Various  methods  prevail  for 
the  preparation  of  hemlock  extract.  No  chem¬ 
icals  whatever  are  used  in  the  extract  as  made  in 
Pennsylvania.  The  bark  is  not  crushed  or 
pressed  to  get  a  larger,  and  therefore  somewhat 
impure,  yield. 

Manufacture  of  Tanning  Extracts. — The  manu¬ 
facture  of  tanning  extracts  closely  resembles  the 
process  for  extracting  sugar.  Most  manufactur¬ 
ers  decolorize  the  liquid  before  concentration  by 
the  addition  of  some  metallic  salt  or  albumen 
and  bisulphide  of  soda. 

Chrome  Solution. — The  use  of  chromium  com¬ 
pounds  was  discovered  by  a  German  chemist,  but 
the  tannage  could  not  be  made  permanent.  The 
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remedy  for  this  defect  was  applied  in  Philadel¬ 
phia,  through  a  patent  in  1888,  granted  to  Wil¬ 
liam  Zahn,  by  the  use  of  hyposulphide  of  soda, 
which  has  resulted  in  the  building  up  in  that  city 
of  the  largest  and  best  equipped  leather  factory 
in  the  world,  whose  product  is  known  as  “Vici” 
kid. 

Vici  Kid. — The  skin  is  first  dipped  in  a  solu¬ 
tion  of  chronium  salt  acidified  by  hydrochloric 
acid,  and  is  subsequently  dipped  in  a  solution  of 
bisulphite  acidified  with  hydrochloric  or  sul¬ 
phuric  acid.  Any  equivalent  chromium  salts  may 
be  used. 

Electricity  in  Tanning.— Electricity  is  used  in 
the  tanning  of  hides  and  skins,  and  many 
processes  have  been  invented.  Some  of  them  em¬ 
ploy  tannin  solutions,  hut  most  of  them  refer  to 
the  use  of  mineral  tannage  with  chromium,  alumi¬ 
num,  tin  and  other  metallic  salts  on  light  skins, 
such  as  calf,  goat  and  sheep.  One  of  the  best 
known  processes  for  rapid  tannage  by  electricity 
is  known  as  the  Growth  system,  which  is  threaten¬ 
ing  bark  methods  of  tanning.  Extracts  and 
chrome  methods  are  taking  their  place,  and  the 
chemist  has  become  an  invaluable  agent  in  this 
development. 

Improved  Chemical  Process. — An  event  in  the 
tanning  and  leather  industry  was  the  improved 
chemical  processes,  which  were  greatly  developed 
in  Philadelphia  between  1856  and  1860.  That 
city  early  became  one  of  the  leading  leather  and 
morocco  manufacturing  centers,  largely  because 
of  its  control  of  improved  processes  and  an 
abundant  and  cheap  supply  of  hemlock  bark. 
The  industry  was  chiefly  carried  on  in  that  city 
and  in  Tioga,  Potter,  Elk  and  Clearfield  counties, 
in  the  center  of  the  forest  belt.  The  output  of 
leather  products  was  especially  large  in  Philadel¬ 
phia,  York  and  Lancaster  counties,  and  tanneries 
sprang  up  all  over  Pennsylvania.  The  industry 
soon  extended  into  many  other  States  where  sup¬ 
plies  of  hark  were  available,  and  it  is  now  in  a 
prosperous  condition.  In  1900,  254  establish¬ 
ments  in  Pennsylvania  produced  leather  valued 
at  $55,615,000. 

Tanning  in  New  Jersey.— New  Jersey  gained 
much  prominence  in  leather  and  morocco  manu¬ 
facturing,  and  when  the  processes  of  “patent 
and  “enameled”  leathers  were  introduced  it 
rapidly  took  the  first  place.  Newark  became  the 
center  of  this  industry.  A  small  tannery  was 
erected  there  in  1770.  By  1792,  three  were  in 
successful  operation.  The  business  grew  in 
various  parts  of  the  State  and  boot  and  shoe  man¬ 


ufacturers  throughout  a  large  section  of  the 
country  were  supplied  from  the  “Jersey  tan¬ 
neries.”  During  the  decade  between  1860  -md 
1870  the  leather  industries  in  Newark  practically 
monopolized  the  business.  The  displays  by  New¬ 
ark  manufacturers  at  the  Centennial  Exposition 
at  Philadelphia  resulted  in  a  material  expansion 
of  demand. 

During  the  past  decade  the  number  of  estab¬ 
lishments  in  that  State  engaged  in  tanning,  curry¬ 
ing  and  finishing  leather  increased  from  31  to  77, 
and  the  value  of  products  increased  fourfold. 

Tanning  in  Michigan.— Michigan,  because  of  its 
nearness  to  raw  material,  has  made  remarkable 
strides,  the  increase  in  the  past  decade  being  245 
per  cent.  This  growth  was  due  to  the  fact  that 
the  hides  were  transported  from  centers  like 
Chicago  to  the  places  where  the  tanning  was 
done,  instead  of  carrying  the  tanning  products 
to  the  hides.  The  industry  is  obliged  to  shift 
from  time  to  time  to  follow  the  forests  as  well  as 
to  keep  within  easy  reach  of  markets.  That  the 
tanning  industry  is  no  respecter  of  localities  is 
observable  in  the  fact  that  the  industry  in  Ten¬ 
nessee  increased  121  per  cent,  during  the  past 
decade  and  is  now  forging  ahead. 

Kinds  of  Leather. — The  manufacture  of  mo¬ 
rocco  leather  has  become  a  very  important  feature 
of  the  industry.  The  usual  commercial  classifica¬ 
tions  in  the  United  States  are  imitation  French 
kid,  glazed  kid,  pebbles,  straight-grained  goat  and 
oiled  goat  and  patent  and  enameled  leathers. 
These  leathers  were  evolved  from  the  gradual 
improvement  of  Cordovan  leather,  which  is  soft, 
small-grained,  colored  leather,  and  derives  its 
name  from  the  Spanish  city  of  Cordova.  Saffian 
leather,  another  name  for  morocco,  is  produced 
from  goatskins  and  derives  its  name  from  Saffi 
or  Asfee.  Another  leather  made  there  is  Moza- 
dor.  Large  quantities  of  goatskin  are'  imported 
from  European  countries  and  from  Mexico  and 
other  countries.  In  fact,  commercial  require 
ments  are  constantly  seeking  new  sources. 

Leather  Centers. — Among  the  leading  centers  of 
morocco  leather  manufacturers  may  be  men¬ 
tioned  Newark,  N.  J.;  Philadelphia,  Pa.;  Wil¬ 
mington,  Del.,  and  Lynn,  Mass.  The  finer  grades 
are  manufactured  from  goatskins  and  inferior 
grades  from  sheepskins  and  split  calfskins. 

Hides. — South  America  supplies  large  quanti¬ 
ties  of  hides  for  coarser  uses.  The  Western  sec¬ 
tion  of  the  United  States  also  furnishes  consid¬ 
erable  quantities,  but  the  westward  spread  of 
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population  is  gradually  restricting  the  area  avail¬ 
able  for  the  raising  of  cattle. 


The  following  is  a  Comparative  Summary  of  the  Tanned,  Curried  and 
Finished  Leather  Industry  in  the  United  States. 


1880 

1890 

1900 

Number  of  establishments. . . 

Capital  invested . 

Wage-earners . 

Wages  paid . 

5,628 

873,883,911 

40,282 

816,503,828 

8200,264,944 

1,787 

898,088,698 

42,892 

821,249,989 

8172,136,092 

1,306 

5173,977,421 

52,109 

822,591,091 

8204,038,127 

Value  of  product . 

A  Comparative  Summary  of  the  Entire  Leather  Industry  in  the  United 
States. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

32  327 

8152,380,850 

207,906 

879,747,644 

8461,189,543 

33,970 

8265,687,684 

233,496 

8107,978,195 

8529,311,299 

40,751 

8356,581,838 

251,920 

8105,571,004 

8615,311,269 

Wage-earners . 

Wages  paid . 

Value  of  product . 

Taxidermic  Art. 

The  Art. — Taxidermy  is  the  art  of  preparing 
■and  preserving  the  skins  of  animals,  and  also 
stuffing  and  mounting  them  so  as  to  cause  them 
to  resemble  the  living  form  as  nearly  as  possible. 

Skill  Required. — Though  taxidermy  has  not  de¬ 
veloped  to  the  dignity  or  extent  of  an  industry 
it  engages  the  attention  and  skill,  and,  in  fact,  the 
enthusiasm  of  quite  a  number  of  patient,  indus¬ 
trious  and  artistic  workmen  who  find  pleasure  and 
profit  in  the  stuffing  of  skins  of  various  animals 
and  birds  to  maintain  them  in  life  form.  The 
skill  of  taxidermists  is  more  frequently  met  with 
in  museums  than  elsewhere,  but  finely  finished 
specimens  are  frequently  found  in  private  collec¬ 
tions.  The  skin  is  subjected  to  a  number  of  deli¬ 
cate  processes  known  only  to  the  taxidermists 
and  it  is  maintained  for  an  indefinite  period  in  the 
state  in  which  their  skill  leaves  it. 

Development. — Some  of’the  secrets  of  mummy 
preservation  have  been  transplanted  into  taxi¬ 
dermy,  at  least  so  far  as  the  preservation  of  skin 
is  concerned.  The  examination  of  the  skin  under 
a  microscope  after  many  years  reveals  a  perma¬ 
nency  of  arrangement  of  the  original  fibre  where 
it  can  be  seen.  The  art  has  been  developed  to  a 
very  high  state  of  perfection,  more  particularly  in 
Europe,  but  to  no  inconsiderable  degree  in  the 
United  States.  Of  late  years  it  has  been  receiv¬ 
ing  more  attention  because  of  the  increasing  de¬ 
mand  for  various  animals  which  it  is  desired  to 
nreserve  in  life-like  forms. 


Comparative  Summary  of  the  Taxidermy  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

16 

825,750 

150 

822,000 

882,500 

63 

8293,112 

90 

846,000 

8231,773 

147 

8366,077 

180 

891,140 

8513,112 

Wage-earners . 

Wages  paid . ' 

Value  of  products  .......... 

Telephone  Mechanism  and  System. 

Early  History. — On  July  20,  1820,  Oerstead,  a 
professor  in  the  University  of  Copenhagen,  dis¬ 
covered  that  a  magnetic  needle  tends  to  place  it¬ 
self  at  right  angles  to  a  wire  carrying  a  current 
of  electricity.  Arago  and  Davy,  in  1825,  discov¬ 
ered  magnetic  properties,  and  in  1825  William 
Sturgeon  made  the  electro-magnet  as  we  know  it 
to-day.  Joseph  Henry  and  Faraday,  in  1831,  dis¬ 
covered  the  converse  of  the  law  discovered  by 
these  earlier  discoverers.  In  1837  Professor 
Page,  of  Salem,  Mass.,  discovered  that  a  rod  of 
iron  suddenly  magnetized,  or  demagnetized, 
emitted  sound.  A  year  or  two  later  Professor 
Morse  sent  signals  on  a  strip  of  paper.  In  1854 
Charles  Boursenl  predicted  the  transmission  of 
sound  and  but  for  one  little  error  would  have  ac¬ 
complished  its  transmission.  In  1861  Philip  Reis 
constructed  a  telephone  that  readily  transmitted 
musical  notes  and,  in  a  degree,  speech.  In  1876 
Professors  Bell  and  Gray  simultaneously  in¬ 
vented  telephones.  Bell’s  transmitter  was  used 
as  a  generator  of  the  current.  Gray  devised  a 
transmitter  which  caused  a  variation  in  the 
strength  of  the  current  independently  generated. 

The  Telephone  Transmitter.  —  The  secret  of 
transmitting  speech  by  telephone  consists  in  caus¬ 
ing  an  undulatory  or  alternating  current  to  flow 
in  the  circuit  over  which  the  transmission  is  to  be 
effected.  The  strength  of  the  current  has  at  all 
times  to  be  in  exact  accordance  with  the  vibratory 
movements  of  the  body  producing  the  sound. 
Bell’s  and  Gray’s  transmitters  caused  variations 
in  the  resistance  of  the  current. 

Berliner  devised  a  transmitter  in  1877.  Edison 
followed,  and  Hughes,  still  later,  demonstrated 
that  a  loose  contact  between  electrodes  is  prefer¬ 
able  to  a  strong  contact.  Hummings,  in  1881, 
devised  a  transmitter  in  which  he  used  a  mass 
of  finely-divided  carbon  granules  between  two 
conducting  plates. 

Telephone  Receivers. — A  large  number  of  the 
telephone  receivers  are  of  the  single  pole  type, 
but  they  are  being  superseded  by  the  bi-polar 
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type,  which  strengthens  the  field  in  which  the 
diaphragm  vibrates,  presenting  both  magnet 
poles  to  the  diaphragm.  The  transmitter  of  the 
Western  Telephone  -Construction  Company  is  at 
present  probably  the  simplest  manufactured.  In 
granular  carbon  transmitters  trouble  is  experi¬ 
enced  from  packing,  due  to  the  granules  settling 
in  compact  mass  by  constant  agitation. 

Carbon  Transmitters. — Much  effort  has  been 
made  to  discover  a  substitute  for  carbon,  but  it 
produces  change  in  resistance  with  changes  in 
surface  contact,  all  things  considered,  better  than 
any  known  surface.  Blake’s  transmitter  is  still 
largely  used.  Crossley’s  belongs  to  the  “multiple 
electrode”  type.  Many  inventions  followed. 
Payne’s  and  Gharky’s  are  among  the  more  recent, 
which  produce  actual  alterations  in  the  current 
flowing  in  the  primary  and  which  act  on  the  prin¬ 
ciple  of  a  pole-changing  switch.  The  Jacques 
granular  carbon  transmitter  uses  a  twenty-volt 
current,  which  maintains  the  granules  in  a  sensi¬ 
tive  condition  to  sound  waves. 

Induction  Coils.  —  The  use  of  induction  coils 
allows  the  changes  in  the  transmitter  to  bear  a 
much  larger  ratio  to  the  total  resistance  of  the 
circuit  in  which  these  changes  occur.  In  primary 
batteries  the  Le  Clanch  cell  is  used  largely.  The 
Bell  in  long-distance  work  only  uses  a  cell  known 
as  the  Standard  Puller.  In  this,  the  positive  elec¬ 
trode  is  a  heavy  block  of  zinc  molded  into  conical 
form  around  a  heavy  copper  wire  which  forms  the 
negative  pole.  The  gravity  battery  is  used  where 
a  small  constant  current  is  flowing.  In  the  Gor¬ 
don  cell  the  negative  element  consists  of  a  perfo¬ 
rated  tin  cylinder  filled  with  a  powerful  depolar¬ 
izing  agent,  best  adapted  for  closed  circuit  work. 

Calling  Apparatus. — In  the  magneto-generator 
apparatus,  the  old  method  is  practically  super¬ 
seded.  Until  recently  only  cast  iron  was  used  for 
pole-pieces,  but  generators  are  now  made  in  which 
soft  sheet-iron  pole-pieces  are  stamped  and 
formed  into  the  desired  shape.  The  sine  wave 
has  been  found  to  be  the  most  efficient  in  ringing 
magneto-bells.  The  tendency  in  the  present  form 
of  ringers  is  to  make  a  magnetic  circuit,  which  is 
subjected  to  the  changes  due  to  the  magnetizing 
force  as  short  as  possible,  and  to  make  the  mag¬ 
netic  circuit  of  the  very  best  possible  material. 
The  device  for  commercial  calling  and  the  hook 
switch  have  been  brought  to  a  high  state  of  com¬ 
pleteness. 

The  Telephone  Relay  or  Repeater.  —  A  great 
many  improvements  have  been  made  in  the  me¬ 
chanical  construction  of  relays,  but  they  embody 


only  the  combination  of  an  ordinary  transmitter 
with  an  ordinary  receiver.  The  Erdman  relay 
does  away  with  mechanical  connection  and  uses 
a  current  of  air  or  gas.  The  Stone  relay  has 
all  its  working  parts  enclosed  in  a  vacuum,  and 
messages  are  transferred  automatically,  it  is  said, 
with  a  well-defined  gain  in  volume  or  loudness. 

Self-Induction  and  Capacity. — The  phenomenon 
of  induction  between  the  various  parts  of  a  single 
coil  of  wire,  each  on  the  other,  is  termed  self- 
induction.  Telephonic  currents  are  very  com¬ 
plex  and  are  composed  of  a  fundamental  tone 
and  overtones,  which  by  various  blendings  pro¬ 
duce  speech.  The  following  table  gives  the  speci¬ 
fic  inductive  capacities  of  some  of  the  more  im¬ 
portant  insulators: 


Air .  100 

Glass . 3013 

Shellac . 2740 

Sulphur  . 2589 

Gutta-percha . 2462 


Ebonite . 2.284 

India  rubber . 2.240 

Paraffine . 1.994 

Carbonic  Acid . 1.00036 

Hydrogen . 0.99967 

Vacuum . 0.99941 


Switchboards. — Switchboards  are  of  two  kinds 
- — manual  and  automatic.  In  the  manual  switch¬ 
board,  each  line  terminates  in  the  spring-jacks, 
which  are  sockets  containing  or  associated  with 
simple  switching  devices.  Plugs  are  inserted  into 
the  jacks  to  make  a  connection  with  any  line. 
Metallic  circuits  are  rapidly  superseding  ground 
circuits  in  order  to  avoid  induction.  Switch¬ 
boards  in  common  use  for  metallic  circuit  ex¬ 
changes  are  built  on  the  same  principle  as  those 
foregrounded  circuits. 

The  Multiple  Switchboard. — It  is  designed  to 
enable  each  operator  to  make  any  connection  re¬ 
quired  without  the  aid  of  any  other  operator. 
While  the  idea  underlying  the  construction  of 
multiple  switchboards  is  simple,  in  practice  the 
work  is  complex.  The  boards  are  divided  in  sec¬ 
tions.  Each  line  is  provided  with  a  single  spring- 
jack  on  every  section  of  the  board.  Each  section 
therefore  contains  a  spring-jack  for  every  line 
entering  the  exchange  and  also  a  number  of  line 
drops  or  rather  lights  instead  of  drops.  The  ad¬ 
vantage  claimed  for  this  division  of  the  multiple 
board  is  the  enormous  saving  of  multiple  jacks. 
The  limit  to  the  number  of  subscribers  in  a  single 
multiple  board  is  found  to  be  about  6,000,  a 
greater  number  rendering  the  boards  so  cumber¬ 
some  that  an  operator  cannot  reach  all  of  the 
multiple  jacks  on  her  section.  By  dividing  the 
exchange  into  four  divisions  it  becomes  possible 
to  place  as  many  as  24,000  subscribers  in  a  single 
exchange. 
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Transfer  Systems. — Systems  depending  for  their 
operation  upon  the  transfer  of  a  connection  from 
one  connection  of  a  board  to  another  are  termed 
transfer  systems.  One  of  these  is  called  the  ex¬ 
press  system,  and  can  successfully  handle  an  ex¬ 
change  having  over  6,000  subscribers.  One  strik¬ 
ing  feature  in  it  is  that  no  magneto-generators 
are  used  at  the  subscribers’  station.  All  signaling 
between  subscribers  and  the  operators  and  be¬ 
tween  the  different  operators  is  entirely  auto¬ 
matic.  \\  hat  is  known  as  the  Cook-Beach  system 
has  been  in  long  use  in  some  of  the  Bell  exchanges 
of  medium  size.  Large  switchboards  are  also 
operated  on  this  plan. 

\  Common  Battery  Systems.— It  was  pointed  out 
in  1890  that  it  w^as  possible  to  supply  all  the  cord 
circuits  from  a  single  battery  by  the  bunching  to¬ 
gether  on  one  side  of  each  of  the  cord  circuits, 
the  battery  supplying  current  in  multiple  to  the 
various  pairs  of  lines  in  use  at  one  time.  This 
method  has  been  improved  upon  by  supplying 
current  to  the  transmitter  of  the  subscribers’  sta¬ 
tion  over  the  two  sides  of  a  metallic  line  circuit 
in  parallel,  using  the  ground  as  a  return.  This 
later  method  has  been  improved  by  an  extended 
series  of  inventions.  The  list  of  protective  de¬ 
vices  is  long  and  interesting  in  point  of  ingenuity 
displayed  by  inventors. 

Distributing  Boards.— The  chief  purpose  of  dis¬ 
tributing  boards  is  to  bring  all  the  confusion 
among  the  wires  leading  from  the  subscribers  to 
the  switchboard  into  one  small  space  and  then 
to  minimize  that  confusion  as  much  as  possible. 
In  modern  exchanges  the  wires  from  the  vertical 
side  of  the  distributing  frame  do  not  pass  di¬ 
rectly  to  the  switchboard,  but  to  an  intermediate 
distributing  frame,  the  function  of  which  is  to 
permit  the  rearrangement  of  the  lines  upon  the 
switchboard,  in  order  that  they  may  be  grouped 
to  the  best  advantage  for  quick  service. 

Party  Lines. — Party  lines  are  of  two  classes — 
where  a  code  of  audible  signals  is  employed  to  en¬ 
able  subscribers  to  distinguish  their  calls  from 
others,  and  where  a  system  of  selective  signaling 
is  employed,  so  that  one  party  can  be  called  up 
without  disturbing  others.  Selective  signaling  is 
divided  into  three  classes.  Step  by  step  mechan¬ 
ism  has  brought  out  quite  a  variety  of  devices. 
The  harmonic  systems  of  selective  signaling  have 
not  produced  any  very  practical  results. 

Material. — The  wires  used  in  telephonic  work 
are  copper  and  iron.  The  poles  used  are  Norway 
pine,  chestnut,  cedar  and  cypress. 


Statistics.— In  1903  the  telephone  system  of  the 
United  States,  as  represented ,  by  the  Bell  Com¬ 
pany,  which  is  the  controlling  one,  embraced 
3,150,320  licensed  instruments,  1,277,983  sta¬ 
tions,  2,443,750  miles  of  wire.  Over  3,000,000,- 
000  messages  were  exchanged.  The  capital  in¬ 
vested  was  $114,946,500.  The  total  number  of 
employes  was  50,350. 

Long-Distance  Telephone  Lines. — The  telephone 
has  done  more  than  any  other  instrument  to 
facilitate  the  exchange  of  intelligence  at  com¬ 
paratively  short  distances,  and  its  value  and  im¬ 
portance  to  society  is  beyond  computation.  The 
establishment  of  long-distance  telephone  lines  is 
steadily  progressing  and  the  limits  at  which  com¬ 
munication  can  be  maintained  is  not  as  yet  deter¬ 
mined.  The  long-distance  lines  in  California  first 
established  the  fact  that  telephonic  communica¬ 
tion  could  be  conducted  over  much  longer  dis¬ 
tances  than  had  been  previously  regarded  as  pos¬ 
sible.  Long-distance  lines  are  now  being  estab¬ 
lished  between  all  the  large  cities  with  commer¬ 
cial  success  and  the  problem  of  trans-atlantic 
telephony  is  now  engaging  the  attention  of  elec¬ 
trical  experts  and  is  engaging  the  consideration 
of  capital.  It  is  too  soon  to  speculate  on  the  out¬ 
come  of  this  bold  purpose  but  the  world  has 
learned  to  not  question  the  possibility  of  appar¬ 
ently  impossible  purposes. 

The  telephone  system,  while  not  lessening  the 
volume  of  communication  carried  on  by  mail,  has 
virtually  increased  the  exchange  of  conversation, 
and  its  more  recent  introduction  into  homes  in¬ 
dicates  that  its  field  is  expanding  beyond  the 
dreams  of  its  originators. 


Tin  and  Terne  Plate  Manufacturers, 

What  Tin  and  Terne  Plates  Are. — Tin  or  tinned 
plates  are  thin  sheets  of  iron  or  steel  dipped  in  a 
bath  of  molten  tin.  Terne  (literally  three,  i.  e., 
plates  of  three  metals)  plates  are  of  the  same  ma¬ 
terial  dipped  in  a  bath  of  an  alloy  of  tin  and  lead, 
the  proportion  of  tin  varying  from  10  to  33  per 
cent.  Tin  plates  are  largely  used  for  utensils, 
terne  for  roofing  and  other  purposes.  Fugitive 
references  are  made  of  the  use  of  tin  prior  to  our 
era,  but  its  commercial  introduction  is  due  to  the 
people  of  Bohemia,  who  discovered  it  about  the 
year  1240,  and  applied  it  to  the  coating  of  iron 
sheets,  which  soon  found  sale  all  over  Europe. 

Cornwall  Tin. — About  1670  tin  plates  began  to 
be  produced  with  Cornwall  tin,  the  method  hav- 


1670 


OUR  MECHANICAL  WORKERS  AND  APPLIED  MECHANISM. 


ing  been  copied  from  Saxony.  Prior  to  1728,  iron 
plates  were  unevenly  made  by  hammering;  rolls 
were  introduced  that  year,  and  the  manufacture 
of  tin  plates  soon  after  spread  rapidly.  Being 
manufactured  by  machinery,  they  could  be  rolled 
to  any  desired  weight  and  thickness,  and  thereby 
utilized  for  a  variety  of  purposes. 

A  Crowning  Event. — The  introduction  of  “soft’ 
steel  was  an  important  event  in  the  industry,  which 
was  begun  in  1876,  or  three  years  before  its  use 
was  attempted  in  Wales,  the  home  of  the  tin-plate 
industry.  Up  until  a  comparatively  recent  date 
the  bulk  of  tin  and  teme  (black)  plate  was  im¬ 
ported  from  Wales,  but  American  inventive  inge¬ 
nuity  and  enterprise,  aided  by  favorable  tariff 
duties,  developed  a  productive  capacity  which  now 
largely  excludes  the  foreign  product. 

Process  of  Manufacturing. — Black  plates  are 
made  from  steel  billets,  rolled  into  flat  bars  6  to 
12  inches  wide,  which  are  cut  into  short  pieces 
and  reheated  and  rerolled  four  times,  usually,  into 
certain  required  sizes.  The  finished  “packs”  are 
■trimmed  and  cut  into  pieces  14  X  20  inches  or 
20  X  28  inches. 

Pickling  Process.  —  The  plates  are  then 
“pickled”  by  immersion  in  heated  diluted  sul¬ 
phuric  acid,  and  washed  in  clean  water,  but  pat¬ 
ented  pickling  machines  are  now  generally  used. 

Annealing  Process. — This  process  is  conducted 
in  cast  or  wrought  iron  “pans”  or  “stands,”  and 
covered  with  “annealing  boxes”  filled  with  sand, 
to  exclude  air.  They  are  run  into  an  annealing 
surface,  kept  at  a  red  heat  until  softened,  then 
taken  out,  cooled  and  packed. 

Cold  Rolling.— The  plates  are  passed  through 
cold  rolls  two  or  generally  three  times,  the  rolls 
being  highly  polished,  and  then  subjected  to  a 
second  annealing. 

A  Second  Pickling. — To  prepare  the  plates  for 
tinning  they  are  treated  as  before,  but  in  a  weaker 
solution,  and  protected  from  reoxidation  by  im¬ 
mersion  in  clean  water.  They  are  then  ready  for 
dipping  or  tinning. 

The  Tinning  Process. — Two  processes  are  used, 
the  “acid”  and  the  “palm  oil.”  In  the  lat¬ 
ter  process,  which  is  not  much  used,  the  sheets 
are  successively  immersed  in  three  pots  contain¬ 
ing  a  mixture  of  tin  and  lead.  In  the  “acid” 
process  a  thin  layer  of  muriate  of  zinc  floats  on  a 
bath  of  molten  tin.  The  plates  are  passed  through 
this  flux  into  the  tin,  and  emerge  farther  on,  when 
the  surface  is  covered  with  oil.  Rolls  are  used 
to  pass  the  plates  through,  and  the  degree  of 


coating  received  is  determined  by  the  speed  of 
transition. 

All  Tin  Used  is  Imported. — All  tin  used  in  coat¬ 
ing  tin  and  terne  plate  is  imported  from  the  East 
Indies.  The  value  of  the  32,984,136  pounds  of 
pig  tin  imported  in  1900  was,  in  round  figures, 
$9,000,000.  The  world’s  production  that  year  was 
80,000  tons,  of  which  20  per  cent,  came  to  the 
United  States.  Including  tin  in  bars  and  blocks, 
this  country  used,  in  1900,  about  30,834  tons,  or 
about  three-eighths  of  the  world’s  production. 

Growth  of  the  Industry  in  the  United  States. — 
The  production  of  tin  and  terne  plate  increased 
in  the  decade  beginning  1891  from  less  than 
5,000,000  pounds  to  894,411,000  pounds  in  1901. 
Black  plates  are  generally  made  from  Bessemer 
and  open-hearth  steel.  Fine  grades  of  roofing 
plates  are  to  some  extent  made  from  rolled  iron. 
Statistics  show  that  the  production  of  tin  plates 
is  about  four  times  that  of  terne.  There  were 
57  tin  and  terne-dipping  plants  in  1900,  of  which 
25  are  located  in  Pennsylvania,  12  in  Ohio,  5  in 
Illinois  and  4  in  New  York,  and  the  balance  else¬ 
where.  Nine-tenths  of  the  black  plates  manu¬ 
factured  were  from  Bessemer*steel,  and  one-tenth 
from  open-hearth  steel. 

General  Effects  of  the  Industry. — The  produc¬ 
tion  of  tin  plate  at  low  prices  has  greatly  assisted 
in  the  development  of  several  industries,  such  as 
canning  and  packing,  and  in  many  other  lines. 
The  production  of  other  qualities,  useful  for  roof¬ 
ing  purposes,  has  led  to  the  very  extended  use  of 
such  material  for  roofs.  The  industry  is  the  prod¬ 
uct  of  three  decades  of  effort  and  invention,  and 
has  attained  a  degree  of  vitality  which  guarantees 
continuous  expansion. 

Statistics  Showing  Condition  of  Tin  and  Tern t  Industry  in  1900. 


Number  of  establishments .  57 

Capital  invested .  $6,650,047 

Number  of  wage  earners .  3,671 

Wages  paid .  $1,889,917 

Value  of  products .  $31,892,011 

Total  pounds  produced .  677,969,600 


Tobacco  and  Its  Manufacture* 

Early  Uses  of  Tobacco. — The  first  knowledge 
ever  had  of  tobacco  was  brought  by  two  sailors, 
sent  by  Columbus  into  the  interior  of  Cuba,  in 
1492,  who  reported  having  seen  the  natives  carry¬ 
ing  firebrands  and  exhaling  smoke  from  their 
mouths  and  nostrils.  They  used  instruments 
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made  from  hollow  cane,  forked  in  the  shape  of 
the  letter  Y,  the  small  ends  being  inserted  into 
the  nostrils  and  the  large  end  applied  to  the  burn¬ 
ing  leaves.  The  practice  of  chewing  tobacco  was 
first  observed  by  Spaniards  on  the  coast  of  South 
America  in  1502.  Cortez  found  smoking  by 
means  of  a  pipe  an  established  custom  in  Mexico. 

Tobacco  Introduced  Into  Europe. — The  use  of 
tobacco  soon  became  quite  general  in  Europe,  hav¬ 
ing  been  introduced  by  Hernandez  de  Toledo,  who 
carried  packages  into  Spain  and  Portugal  in  1559. 
In  1585  it  was  taken  to  England  by  Sir  Francis 
Drake;  Sir  Walter  Raleigh  introduced  it  to  the 
Elizabethan  court.  By  1610  the  practice  had  ex¬ 
tended  as  far  east  as  Constantinople,  and  soon 
penetrated  throughout  Europe.  It  is  now  known 
everywhere  excepting  among  a  few  barbaric  peo¬ 
ple  in  inaccessible  countries. 

First  Cultivated. — Tobacco  was  first  cultivated 
by  a  European,  John  Rolfe,  the  husband  of  Poca¬ 
hontas,  at  Jamestown,  Va.,  five  years  after  the 
settlement  of  the  colony.  In  1615  the  fields,  gar¬ 
dens,  streets  and  public  squares  of  Jamestown 
were  planted  with  tobacco.  It  was  the  common 
medium  of  exchange.  In  1619,  20,000  pounds  of 
tobacco  were  shipped  to  England.  It  sold  well  at 
high  prices,  and  European  merchants  began  to  bid 
for  it.  In  1621,  60,000  pounds  were  grown  in 
Virginia,  of  which  55,000  pounds  were  exported 
to  Holland,  because  of  its  practical  exclusion  from 
England  by  excise  duties. 

Increased  Cultivation.— By  1731  the  annual 
production  in  Maryland  and  Virginia  had  in¬ 
creased  to  36,000,000  pounds,  and  in  1770,  in  all 
the  colonies,  to  66,780,000  pounds,  and  by  the 
time  of  the  American  Revolution  the  production 
was  100,000,000  pounds  per  annum,  but  during 
that  struggle  the  exports  fell  to  12,000,000 
pounds.  The  selection,  preparation  and  appor¬ 
tionment  of  the  filler,  the  cutting  of  the  binders 
and  the  wrappers,  and  the  binding  and  wrapping 
are  all  done  by  hand. 

Cigar  Manufacture. — The  first  cigars  manu¬ 
factured  in  the  United  States  were  made  in  1811, 
in  Connecticut.  In  1860  there  were  45  factories 
in  the  Connecticut  Valley.  In  1870  there  were 
235  factories.  Kentucky  took  up  the  industry, 
from  whence  it  extended  to  other  Southern  a3 
well  as  Western  States. 

Advent  of  Machinery.— Within  the  past  few 
years  both  the  cigar  and  cigarette  manufacture 
has  been  revolutionized  by  machinery.  The  cig¬ 
arette  industry  has  been  greatly  centralized^  in 
four  cities — namely,  New  York,  Richmond,,  .  u.; 
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Durham,  U.  C.,  and  Rochester,  N.  Y.,  produc¬ 
ing  about  94  per  cent,  of  all  the  cigarettes  man¬ 
ufactured  in  the  United  States,  nearly  all  ma¬ 
chine  made.  Everything  from  the  stemming  of 
the  leaf  to  the  payment  of  wages  is  done  by  ma¬ 
chinery.  In  the  modern  cigarette  factory  the 
prepared  tobacco  and  the  sheets  of  paper  used  for 
wrappings  are  fed  to  machines,  the  edges  are 
gummed,  the  exact  quantity  of  tobacco  is  meas¬ 
ured,  the  ends  are  cut  and  the  cigarettes  are 
packed  into  boxes,  all  by  automatic  machinery. 

Method  of  Manufacture. — Tobacco  making  has 
had  the  benefit  of  3,100  patented  processes,  di¬ 
vided  among  cigar  machines,  endwise  moving 
fillers,  leaf  treating,  stemming  aprons  and  station¬ 
ary  rolling  tables. 

Latest  Device. — In  one  of  the  latest  devices  the 
leaf  is  fed  stem  first  between  the  stripping  rolls 
until  it  is  gripped  by  the  gripper  rolls,  which  draw 
it  through,  and  which  separate  the  leaf  from  the 
stem;  in  another  the  central  vein  is  cut  out;  one 
machine  tears  the  leaf  from  the  stem;  some  ma¬ 
chines  feed  by  automatic  oscillating  means  or  by 
a  reciprocating  and  dropping  mechanism;  some 
work  by  suction  appliances. 

In  some  cigarette  machines  the  cigarette  is  con¬ 
tinuous  and  cut  into  lengths,  in  which  the  tobacco 
is  fed  to  a  ribbon  of  paper  as  it  is  drawn  from  a 
spool,  the  edges  passing  over  a  gummed  wheel, 
after  which  the  paper  is  curved  by  a  tube-forming 
die,  the  edges  being  made  to  adhere.  In  some  the 
tobacco  rod  is  formed  by  an  endless  belt  of  tube, 
next  forced  by  the  belt  into  the  wrapping  appli¬ 
ance,  and  then  cut. 

In  the  Elliott  machine  the  filler  is  formed  on  an 
endless  carrying  belt,  in  a  reciprocating  trough, 
and  the  wrapper  is  folded  by  means  of  wheels  car¬ 
rying  it  over  the  carrying  belt. 

In  some  of  the  later  machines  the  prepared 
filler  is  placed  in  the  hopper  of  the  machine, 
which  apportions  the  quantity  necessary  for  each 
cigar,  places  the  cigar  in  a  binder  spread  to  re¬ 
ceive,  and  rolls  it.  The  wrapper  is  subsequently 
added  by  hand  or  machinery.  The  cigarette  is 
made  from  a  specially  mild  tobacco,  and  the  con¬ 
sumer  almost  invariably  inhales  the  smoke,  which 
comes  in  contact  with  the  delicate  membranes  of 
the  respiratory  tract.  Each  establishment  has  its 
secret  formula  for  reducing  the  harshness  of  the 
tobacco,  for  selecting,  blending,  saucing  and  gen¬ 
eral  methods  of  treatment. 

Smoking  Tobacco. — The  cost  of  producing 
smoking  tobacco  has  been  greatly  lessened  by  in¬ 
genuously  constructed  machinery,  which  handles 
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it  from  the  raw  product  to  the  packing.  Between 
30,000  and  40,000  packages  are  turned  out  by  a 
single  machine  in  a  day  of  ten  hours. 

Cut  Plug. — Cut  plug  is  a  form  of  shredded  to¬ 
bacco  made  very  compact  by  pressure.  After  the 
leaf  is  prepared  it  is  pressed  into  cakes  by  hy¬ 
draulic  or  steam-power  presses;  the  cakes  are 
then  cut  into  plugs  with  great  rapidity  by  ma¬ 
chines;  the  plugs  are  then  run  through  machines 
with  vertical  reciprocating  knives,  which  cut  them 
into  layers  of  desired  size. 

Snuff. — The  making  of  snuff  is  the  most  compli¬ 
cated  of  all  processes  of  tobacco  manufacture.  It 
comes  under  two  names — dry  and  moist.  The 
material  (dry  leaves)  is  first  dampened  and  finely 
cut,  then  subjected  to  a  high  temperature  and 
rendered  perfectly  dry,  then  ground.  Moist 
snuffs  are  of  infinite  variety.  After  grinding,  the 
snuff  flour  is  subjected  to  as  many  different 
processes  and  manipulations  as  there  are  manu¬ 
facturers.  Many  of  these  involve  frequent  hand¬ 
ling  to  control  the  different  stages  of  sweating 
and  fermentation  which  give  a  certain  character 
to  the  finished  article.  Ingredients  are  added  to 
flavor  and  perfume.  The  larger  tobacco  factories 
are  gathering  under  one  roof  the  manufacture  of 
practically  everything  that  contributes  to  the  pro¬ 
duction  and  preparation  of  tobacco  and  snuff  for 
the  market. 

Pipes. — The  tobacco  industry  has  given  rise  to 
the  industry  of  pipe  making,  which  includes  a 
variety  of  devices.  Pipes  are  made  of  various  ma¬ 
terials,  from  corn-cobs  to  the  finest  meerschaums 
with  amber  bits.  Included  in  the  smokers’  sup¬ 
plies  may  be  noted  paper  cigar  cases,  cigarette 
tubes,  holders,  Turkish  water  pipes,  tobacco  bags, 
clay  pipes  and  bowls,  snuff  boxes,  etc. 


Comparative  Summary  of  the  Tobacco  Industry  in  the  United  States. 


Chewing  and  Smoking. 

1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

477 

$17,207,401 

82,756 

$6,419,024 

$52,793,056 

395 

$30,841,316 

29,790 

$6,947,158 

$65,843,587 

437 

$43,856,570 
29,151 
$7,1<  9,821 
$103,754,362 

Wage-earners  . 

Wages  paid  . 

Capital  invested . 

Cigars  and  Cigarettes. 

1880 

1890 

•  1900 

Number  of  establishments  . . 
Capital  invested . 

7,145 

$21,698,549 

63,297 

$18,464,562 

$63,979,575 

10.956  * 
$59,517,827 
87,000 
$36,475,060 
$129,693,275 

14,539 

$67,706,493 

103,462 

$40,925,596 

$160,223,152 

Wage-earners . . . 

Wages  paid . 

Value  of  produets  . . 

Stemming  and  Re  handling. 

1880 

1890 

1900 

Number  of  establishments  . . 
Capital  invested . 

52 

$l,0s9,342 

1,534 

$170,871 

$1,897,535 

292 

$5,735,610 

5,985 

$1,128,517 

$16,209,761 

<*>  » 

Wage-earners  . 

Wages  paid . 

Capital  invested . 

Toolmakers  and  Tool  Making. 

Tools  and  Civilization. — An  analysis  of  our  ma¬ 
terial  civilization,  if  honestly  made,  would  demon¬ 
strate  that  tools  were  and  are  at  the  bottom  of  it. 
Capital,  enterprise,  capacity  for  organization  of 
isolated  agencies  into  united  energy  for  produc¬ 
tion  or  for  exchange  of  products,  capacity  to  origi¬ 
nate  and  formulate,  without  which  our  present 
civilization  would  be  impossible,  are,  after  all,, 
secondary,  and  not  primary.  The  toolmaker  and 
user  are  the  giant  factors.  Tools  stand  for  the  dif¬ 
ference  between  past  and  present  civilizations,  be 
the  tool  an  awl,  an  auger,  or  a  locomotive  engine, 
or  a  dynamo,  or  a  printing  press. 

Tools  and  Mechanism. — While  tools  and  mech¬ 
anism  are  distinct,  they  are,  from  the  broad  point 
of  view,  identical.  The  primitive  conception  of  a 
tool  is  a  device  which  could  be  used  by  the  hand, 
wherein  the  thought  and  skill  of  the  user  is  re¬ 
sponsible  for  results.  The  conception  of  mechan¬ 
ism  is  an  aggregation  of  mechanical  ageneies- 
which  in  action  cause  changes  independent  of  thg 
thought  and,  to  a  degree,  the  skill  of  the  user  or 
operator.  The  characteristic  distinction  between, 
earlier  and  later  civilizations  is  largely  in  the  use 
of  tools. 

Influence  of  Steam. — The  special  event  in  the- 
tool  industry  was  the  introduction  of  steam  power. 
Its  application  multiplied  results,  cheapened  cost,., 
vastly  increased  the  power  of  man  over  nature, 
and  brought  a  multitude  of  conditions  to  him 
which  amplified  opportunities. 

Great  Variety  of  Tools. — To  enumerate  the  tools, 
in  use,  from  the  smallest  to  the  largest,  is  beyond 
the  purpose  of  this  review,  even  were  an  enumer¬ 
ation  possible.  It  is  rather  to  their  social,  eco¬ 
nomic  and  even  ethical  aspects  that  attention  is 
called.  The  developments  which  have  been 
reached  in  some  departments  of  industry  are  al¬ 
most  incredible  to  the  non-mechanic.  The  trend 
in  all  lines  of  industry  and  in  all  vocations  is 
toward  the  minimizing  of  labor  and  the  increasing- 
of  the  capacity  and  the  functions  of  tools,  whether 
regarded  singly  or  united,  into  more  or  less  com¬ 
plex  mechanical  appliances. 


TOOLS  AND  TOOLMAKING. 
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Tlie  Function  of  Tools. — The  most  complicated 
machine  is  simply  a  multiplied  tool  actuated  with 
power.  The  mechanical  genius  of  the  age  is  ani¬ 
mated  with  a  determination  and  zeal  to  elevate 
labor  to  the  dignity  of  an  attendant  and  director 
of  machinery.  The  spirit  of  the  age  in  its  ideal 
assumption  is  to  render  toil  unnecessary  and  to 
transfer  to  the  forces  of  nature  the  responsibility 
of  providing  for  human  wants.  While  this  ideal 
is  unattainable,  it  serves  to  remind  man  that  toil 
is  but  a  means  to  an  end,  and  that  in  proportion 
as  real  progress  is  made  along  the  lines  of  intel¬ 
lectual  and  spiritual  development,  dependence  on 
the  mere  human  factor  of  labor  declines. 

No  Limit  to  Need  of  Tools. — As  the  laws  of 
thermo-dynamics  and  of  electricity  become  more 
and  more  understood,  it  becomes  more  evident 
that  there  is  a  vaster  field  for  mechanism  to  oc¬ 
cupy.  But,  while  this  is  true,  with  every  step  of 
progress  new  necessities  appear  which  in  their 
turn  call  for  human  effort.  The  political  econo¬ 
mist  sees  in  the  future  a  departure  in  human 
effort  from  direct  to  indirect  production,  and  rec¬ 
ognizes  that  with  every  step  of  progress  there 
arises  a  greater  need  of  tools  and  machinery.  As 
there  is  no  measurable  or  assignable  limit  to 
human  wants,  so  there  is  no  assignable  limit  to 
the  need  of  tools  and  combinations  of  tools. 

A  Question. — The  querulous  are  often  inclined 
to  ask  what  practical  results  have  been  reached 
by  this  vast  multiplication  of  means  of  produc¬ 
tion,  and  why  it  is  that  with  such  extraordinary 
mechanical  power  there  is  still  so  much  evidence 
of  want  and,  as  they  term  it,  inequitable  distribu¬ 
tion.  To  deal  with  this  problem  would  lead  away 
from  the  consideration  of  the  immediate  subject, 
hut  it  is  quite  safe  to  assume  that  society  is  profit¬ 
ing  by  the  abundance  produced  as  rapidly  as  the 
general  level  of  intellectual  and  moral  character  is 
raised. 

Benefit  of  Machinery. — There  is  a  wide  differ¬ 
ence  between  primary  and  secondary  necessities. 
The  latter  outweigh  the  former.  Much  of  the 
benefit  of  machinery  is  going  to  serve  and  cover 
the  secondary  necessities,  which  may  be  included 
under  the  demands  of  luxury,  taste,  travel,  adorn¬ 
ment,  etc.  The  primary  necessities  of  food,  shel¬ 
ter  and  clothing  by  no  means  absorb  all  the  pro¬ 
ductions  of  machinery  and  labor. 

The  philosopher,  if  called  upon,  might  easily 
demonstrate  the  wisdom  and  justice  of  the  hidden 
economic  law  which  carries  so  much  of  the  ac¬ 
cumulated  wealth  away  from  the  primary  necessi¬ 
ties  to  the  secondary  necessities  and  the  accumu¬ 


lating  facilities  of  vaster  production  under  central¬ 
ized  management. 

An  explanation  is  to  be  readily  found  in  the 
fact,  or  rather  principle,  rooted  in  the  bosom  of 
society,  that  inventive  genius  works  for  the  mass 
and  not  for  the  individual,  and  that  the  individual 
can  profit  by  these  accumulating  resources  only 
after  society  at  large  has  first  appropriated  them. 

The  Multiplication  of  Appliances. — If  this  be  a 
true  understanding,  it  offers  additional  incentive 
to  the  inventor,  produoer  and  consumer  to  web- 
come  the  multiplication  of  appliances.  The  indb 
vidual  can  only  collect  the  toll  that  his  labor  war¬ 
rants  from  the  cavalcade  of  wealth  that  is  rolling 
along  the  highway  of  human  endeavor. 

An  Ethical  Problem. — That  all  vocations  and 
employments  will  be  gradually  transformed  as  to 
methods  of  work  is  as  evident  as  it  is  inevitable. 
That  unnecessary  human  effort  will  be  gradually 
minimized  through  the  steadily  increasing  perfec¬ 
tion  of  tools  is  as  patent  as  it  is  desirable.  As  this 
principle  is  recognized,  it  will  become  a  monitor 
to  remind  man  that  true  progress  lies  along  the 
line,  not  of  individual  accumulation  gathered  in 
a  struggle  with  his  fellows,  but  along  a  higher 
line  of  human  'conduct  which  recognizes  that  the 
good  of  the  whole  must  first  be  attained  before 
any  permanent  and  profitable  good  to  the  unit? 
of  the  whole  can  be  permanently  realized. 


Comparative  Summary  of  the  Tool  Industry ,  not  otherwise  Specified 


1880 

1890 

1900 

Number  of  eftablishments .... 
Capital  jnvp.pfcfid . 

145 

$4,384,109 

3,151 

$1,489,531 

$4,236,568 

462 

$11,376,622 

6,410 

$3,482,052 
$1 0,528,0*5 

448 

$1-, 690,047 
7,615 
$3,781,763 
$13,360,920 

Wao,e-earners . 

Wages  p&id . . . 

Value  of  products. . 

This  statement  does  not  cover  all  the  tools  made 
in  the  United  States,  by  reason  of  the  fact  that 
many  tools  are  made  in  manufacturing  plants,  the 
production  of  which  is  included  in  other  output. 

Kinds. — Among  some  of  the  more  familiar  tools 
are  anvils,  blow-lamps,  brushes,  boring  tools,  chas¬ 
ing  tools,  cups,  calipers,  drills,  lathes,  buffs,  burn¬ 
ers,  punches,  reamers,  hammers,  files,  scales,  levels, 
tongs,  cutters,  draw-plates,  die-blocks,  dies  an| 
taps,  chucks,  draughtsmen’s  appliances,  screws, 
wrenches,  tools  of  emery,  engravers’  tools,  flexible 
drills,  forges,  furnaces  for  annealing,  enameling, 
melting,,  etc.;  gauges,  weights,  grinders  for  vari¬ 
ous  purposes,  saws,  handles  for  tools,  holders,  indi¬ 
cators,  measures,  liquid  and  dry;  micrometers, 
milling  attachments,  needles,  oil-stones,  optical 
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tools,  pipe-cutters,  instruments  and  tools  for 
using  wire,  plumbs,  levels,  polishing  tools,  power- 
punches,  wood,  metal,  leather  and  stone  tools; 
punches  and  cutters  for  all  purposes,  rod-cutters 
and  shears,  rules  and  ruling  machines,  repairing 
tools  in  various  industries,  railroad-equipment 
tools,  oil-well  tools,  blacksmiths’  tools,  silver¬ 
smiths’  and  engravers’  tools,  steel  burnishers, 
twist-drills  and  house-building  tools. 

American  Genius. — The  genius  of  American 
mechanism  is  in  the  making  of  tools  to  take  the 
place  of  the  hand  and  to  multiply  the  product. 
The  industry  of  tool  and  machine  making  is  now 
one  of  the  best-developed,  and  out  of  it  has  arisen 
the  great  engineering  plants  where  ponderous  me¬ 
chanical  appliances  are  turned  out  to  perform, 
through  the  motive  power  of  steam,  electricity  and 
water,  enormous  services.  The  small  tool  in  the 
hand  of  the  mechanic  was  the  prototype  of  the 
mighty  tool  which  represents  thousands  of  horse¬ 
power.  While  it  might  be  said  the  line  of  de¬ 
marcation  between  the  tool  and  the  machine  is 
where  the  man  ceases  to  use  it  and  steam  or  elec¬ 
tricity  begins,  yet  the  greater  machine  is  but  a 
tool,  only  indued  with  greater  efficiency. 

Civilization  may  be  said  to  be  measured  by  the 
progress  of  tool  making.  The  most  remarkable 
progress  has  been  in  the  domain  of  the  hand  tools, 
and  there  is  scarcely  any  line  or  character  of  work 
which,  formerly  done  mainly  by  hand,  is  not  more 
rapidly  and  economically  done  by  tools.  The 
earlier  tools  were  designed  for  use  in  handling 
wood,  stone  and  leather.  Later  tools  were  devised 
to  use  in  iron  and  steel,  and  with  the  improvement 
in  the  quality  of  steel  these  tools  were  brought  to 
a  higher  degree  of  efficiency,  and  a  multitude  of 
finer  tools  appeared,  which  developed  into  instru¬ 
ments  for  chemical  manufacturing,  surgical  and  a 
great  variety  of  purposes.  The  power  of  steam, 
and  later  the  electric  current,  vastly  broadened 
the  domain  of  tools;  they  invaded  the  domain  of 
instruments,  to  the  enormous  expansion  of  produc¬ 
tivity  and  subservance  of  economy,  and  which  has 
made  possible  the  mighty  accumulations  of  visible 
wealth  and  mechanical  power. 

Latest  Tool  Making.— The  latest  development 
in  tool  making  is  in  the  direction  of  embodying 
several  tools  in  one  machine,  virtually  constitut¬ 
ing  a  number  of  tools,  a  machine  which  is  capable 
of  simultaneously  conducting  a  number  of  opera- 
tions  in  the  shaping  of  material.  The  drift  is 
from  the  manual  use  to  power  use,  of  which  the 
pneumatic  tool  is  at  present  the  highest  mani¬ 
festation. 


Trunk  and  Valise  Industry. 

Trunks. — The  conditions  and  requirements  of 
modern  life  call  for  a  multitude  of  conveniences 
and  appliances  which  sustain  in  profitable  activity 
several  hundred  minor  industries.  Among  these 
may  be  mentioned  the  manufacture  of  trunks  and 
valises.  In  earlier  traditions,  receptacles  for  the 
transportation  of  clothing  were  made  of  bags  of 
crude  material  roughly  woven;  later  on,  leather 
became  somewhat  generally  used,  but  as  soon  as 
railroad  traveling  facilities  were  afforded,  trunks, 
most  of  which  were  early  covered  with  the  skins 
of  animals,  retaining  the  hair,  were  manufactured 
in  large  numbers.  Later  progress  developed 
trunks  strengthened  with  iron  and  more  or  less 
encased  with  it.  They  were  divided  into  compart¬ 
ments  to  hold  various  articles  of  attire  and  use 
and  were  lined  with  paper  or  cloth. 

Improved  Processes. — Various  improved  pro¬ 
cesses  have  been  introduced,  many  covered  by 
patents.  The  trunk  became  a  most  necessary  ad¬ 
junct  of  travel  as  well  as  a  convenient  receptacle 
in  the  household.  The  industry  has  developed 
rapidly,  especially  within  the  past  twenty-five 
years. 

Statistics. — In  1880,  265  factories  were  devoted 
to  the  manufacture  of  trunks  and  valises,  which 
increased  to  395  in  1890,  and  fell  to  391  in  1900 
through  consolidation  of  factories.  Wage  earners 
increased  from  4,534  in  1880  to  6,032  in  1890 
and  7,084  in  1900.  Capital  invested,  from  $2,- 
792,256  to  $6,900,756  and  $7,046,649  in  the  dates 
mentioned.  The  value  of  products  increased 
from  $7,252,470  in  1880  to  $10,821,621  in  1890 
and  to  $12,693,225  in  1900.  Much  of  this  stim¬ 
ulus  was  due  to  the  demand  for  trunks  to  en¬ 
able  commercial  travelers  to  carry  their  wares 
from  town  to  town. 

Valises. — The  manufacture  of  valises  increased 
correspondingly;  almost  all  kinds  of  leather  are 
utilized  in  the  manufacture,  the  finer  grades  be¬ 
ing  preferably  used  in  a  great  bulk  of  the  work. 
Rare  skins  have  recently  been  more  or  less  util¬ 
ized  for  the  manufacture  of  valises,  and  their  con¬ 
venience  and  utility  has  created  large  and  ex¬ 
panding  demands.  The  manufacture  of  valises 
on  the  present  scale  of  magnitude  is  mainly  due 
to  the  requirements  created  by  the  railway  system. 
The  traveling  habit  of  Americans  has  enabled 
this  industry  to  double  its  production  within  a 
quarter  of  a  century,  and  at  the  present  time  ex¬ 
pansion  of  manufacturing  capacity  is  being  stimu¬ 
lated  and  manifests  itself  in  the  erection  of  large 
plants  especially  equipped  with  appliances. 


TURPENTINE  AND  ROSIN  INDUSTRY. 
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Tubes  of  Metal,  Manufacture  of. 

Latest  Manufacturing  Processes. — The  vital 

feature  in  the  manufacture  of  metal  tubes  was  the 
invention  of  tubes  by  the  seamless  process.  There 
are  three  processes,  as  follows:  Passing  a  heated 
solid  rod  endwise  between  the  working  faces  of 
two  rapidly  rotating  tapered  rolls  set  with  their 
axes  at  right  angles  to  each  other;  second,  forcing 
a  tube  into  a  rapidly  rotating  die,  whereby  the 
friction  softens  the  tube  and  the  pressure  and  ro¬ 
tation  of  the  die  spin  it  into  a  tube  of  reduced 
diameter;  third,  placing  an  ingot  in  a  die  and 
forcing  a  mandrel  through  the  ingot,  thereby 
causing  it  to  assume  the  shape  of  the  interior  of 
the  die  and  greatly  condensing  the  metal. 

Butt- Weld  Tubing. — The  manufacture  of  butt¬ 
weld  iron  and  steel  tubing  was  greatly  improved 
in  1897,  and  this  was  followed  by  an  improvement 
in  the  manufacture  of  drawn  tubing  by  clearing 
the  oxide  from  the  interior  and  exterior  of  the 
blank  by  means  of  a  blast  of  chilled  shot  directed 
against  it,  instead  of  by  chemical  treatment  pre¬ 
viously  adopted. 

Tubing  from  a  Cold  Blank. — In  September, 
1900,  a-  further  improved  process  was  introduced 
in  a  machine  which  made  tubing  from  a  cold  blank 
by  an  electric  welding  process.  An  improvement 
in  1899  introduced  a  better  method  of  assembling 
pipe  sections,  the  joints  between  the  several  sec¬ 
tions  being  formed  by  hydraulic  pressure  while 
supported  within  a  jig  or  mold. 

Growth  of  Pipe  Making. — The  pipe-making  in¬ 
dustry  has  been  enormously  stimulated  by  extra¬ 
ordinary  industrial  expansion  during  the  past 
quarter  of  a  century,  and  has  been  centralized,  the 
greatest  plant  being  at  McKeesport,  Pa.,  where 
mechanical  appliances  representing  all  the  latest 
inventive  achievements  are  harnessed  in  the  pro¬ 
duction  of  pipe,  which  finds  sale  throughout  the 
United  States  and  all  the  civilized  world. 

The  social  conditions  of  this  age,  the  extraor¬ 
dinary  industrial  expansion,  the  feverish  com¬ 
mercial  activities,  the  demands  for  conveniences 
of  water,  oil  and  gas,  all  have  united  to  create  a 
demand  for  pipes  and  tubes  to  carry  fluids  and 
gases  in  residences,  manufacturing  plants  and 
for  municipalities,  and  for  numerous  other  utili¬ 
ties,  which  have  created  an  industry  of  phenome¬ 
nal  magnitude.  The  growth  of  this  industry  is 
due  to  the  enormous  strides  made  by  the  steam 
engine  throughout  the  whole  field  of  industrial 
activity.  The  use  of  pipe  is  to  carry  power  from 
the  point  of  generation  of  power  to  point  of  ap¬ 
plication  and  use. 


Turbine  Wheels  and  their  Possible  Future. 

The  Turbine  Engine. — The  turbine  engine  has 
suddenly  arisen  into  prominence  as  a  possible 
substitute  for  the  mammoth  and  superb  triple 
and  quadruple  expansion  engines  on  steamships. 
The  new  turbine  is  known  as  the  Parsons  turbine, 
and  one  near  Pittsburg,  Pa.,  directly  connected 
with  an  electric  generator,  is  capable  of  produc¬ 
ing  the  equivalent  of  12,000  horse-power,  which 
is  over  double  the  power  of  the  great  turbine 
at  Niagara. 

Its  Diminutive  Size. — The  remarkable  feature 
of  this  improved  construction  is  that  it  is  only 
eight  feet  high  and  is  simplicity  itself.  Steam 
turbines  are  rapidly  coming  into  use.  They 
afford,  economy  of  space,  steadiness  of  motion,  are 
simple  in  construction  and  are  easily  handled. 

Turbine  Power  in  Use. —  Up  to  the  month  of 
March,  1904,  over  a  half  million  horse-power  of  the 
Parson’s  turbine  was  in  use.  Nearly  one  hundred 
thousand  horse-power  is  generated  by  these  en¬ 
gines  on  steam  vessels,  and  large  engineering 
plants  are  now  busily  at  work  filling  orders  for 
them. 

Its  Economic  Importance. — This  little  turbine 
is  threatening  the  mighty  quadruple  expansion  en¬ 
gines,  which  is  so  costly  in  operation,  construction 
and  repair.  It  can  almost  be  placed  inside  one 
of  the  cylinders  of  the  enormous  steamship  en¬ 
gines.  With  no  greater  consumption  of  coal,  it 
generates  as  great  energy,  which  is  instantly  con¬ 
verted  into  electric  force  through  the  electric 
generator.  This  invention  is  the  most  threaten¬ 
ing  as  well  as  the  most  promising  invention  in 
the  generation  of  power  which  has  been  brought 
before  the  world  for  a  generation. 


Turpentine  and  Rosin  Industry. 

Products  of  Resin. — The  gathering  of  resin  or 
crude  turpentine  from  the  long-leafed  pine  is  one 
of  the  oldest  industries  in  America.  The  princi¬ 
pal  products  of  the  industry  are  resin,  spirits  of 
turpentine  and  rosin.  The  latter  two  are  ob¬ 
tained  by  distillation  of  the  true  resin.  Tar  is 
obtained  by  the  destructive  distillation  of  the 
wood  itself.  Oil  of  rosin,  oil  of  tar,  common 
pitch,  brewers’  pitch,  etc.,  are  obtained  by  a  re- 
distillation  or  by  a  combination  of  the  products 
mentioned.  In  the  early  stages  of  the  industry 
the  crude  resin  was  shipped  abroad  for  distilla¬ 
tion,  and  the  export  of  it  gave  rise  to  considerable 
shipping. 


1682 


OUR  MECHANICAL  WORKERS  AND  APPLIED  MECHANISM. 


Crude  Turpentine. — In.  1834  the  introduction  of 
the  copper  still  led  to  a  largely  increased  yield  of 
•volatile  oil,  and  the  industry  received  a  strong 
impetus.  The  methods  of  distillation  have  not 
changed  materially  during  a  hundred  years.  The 
object  is  to  obtain  the  largest  possible  quantity 
of  spirits  of  turpentine  from  a  given  quantity  of 
resin.  The  quality  of  spirits  obtained  depends 
largely  upon  the  character  of  the  crude  turpen¬ 
tine  and  the  skill  of  the  distiller.  Crude  turpen¬ 
tine  is  composed  of  “dip,”  which  is  the  gum  in  a 
liquid  state,  and  “scrape,”  which  is  the  solidified 
resin  scraped  from  the  tree.  The  best  quality  is 
obtained  during  the  first  year  the  tree  is  worked, 
and  is  known  as  “virgin  dip”  or  “soft  white  gum.” 
It  is  almost  colorless,  and  contains  the  largest 
quantity  of  volatile  oil.  In  the  following  year  the 
gum  is  of  a  deeper  yellowish  color,  and  is  known 
as  “yellow  dip.”  Each  succeeding  year  it  becomes 
darker  and  poorer  in  volatile  oil. 

Distillation. — The  process  of  distillation  re¬ 
quires  experience  and  care  to  prevent  loss  of  spir¬ 
its  of  turpentine.  The  finest  grades  of  rosin  are 
largely  used  in  the  manufacture  of  paper,  for 
sizing  of  soaps  and  of  fine  varnishes;  the  medium 
qualities  are  mostly  consumed  in  the  manufacture 
of  yellow  soap,  sealing-wax  in  pharmacy  and  for 
other  minor  purposes.  The  lower  and  lowest 
qualities  are  used  for  pitch  in  ship  and  boat-build¬ 
ing,  brewers’  pitch  and  for  the  distillation  of  rosin 
oil,  which  enters  largely  into  the  manufacture  of 
lubricating  agents. 


Comparative  Statement  of  the.  Turpentine  and  Rosin  Industry. 


1880 

1890 

1900 

dumber  of  establishments  . . 
(Capital  invested . 

568 

*1. 866, 390 
10,535 
51,623,061 
55,870,983 

670 

$4,662,390 

15,266 

82,906,547 

88,077,379 

1,503 

811,847,495 

41,864 

$8,393,438 

$20,344,888 

wage-earners . . . . 

"W  ages  paid . 

Value  of  products . 

Type-Founding:  and  Electrotyping:. 

Type. — The  first  permanent  type-founding 
plant  in  the  United  States  was  established  at 
Philadelphia  in  1796  by  Archibald  Binny  and 
James  Ronaldson.  A  foundry  for  the  manufac¬ 
ture  of  type,  principally  German  type,  had  been 
established  in  1735  at  Germantown,  a  suburb  of 
Philadelphia,  where  the  first  quarto  Bible  was 
printed  (in  German)  in  the  United  States.  Binny 
improved  the  art  of  casting,  which  was  the  great¬ 
est  step  of  progress  since  the  invention  of  print¬ 


ing,  and  increased  the  rapidity  of  production.  He 
made  brevier,  bourgeois,  long  primer,  small  pica, 
pica  and  two-line  letters. 

Metallurgy  in  Type-Founding. — The  science  of 
metallurgy  is  illustrated  in  the  operations  of  a 
type-foundry.  Lead,  tin,  antimony  and  copper 
are  the  chief  ingredients  used.  Lead  gives  duc¬ 
tility  and  malleability;  tin  imparts  toughness,  is 
least  acted  upon  by  air  and  water,  and  acid  has  hut 
little  effect  upon  it;  antimony  gives  hardness  and 
does  not  rust;  copper  adds  increased  toughness 
and  hardness.  The  formula  for  mixing  the  differ¬ 
ent  metals  varies  according  to  the  character  and 
size  of  type. 

Type  Metal. — Type  metal  is  variously  made. 
Among  the  compositions  used  are:  9  parts  lead  to 
1  of  antimony,  which  forms  common  type  metal; 
7  parts  lead  to  1  of  antimony,  which  is  often  used 
for  large  and  90ft  type;  6  parts  lead  and  1  anti¬ 
mony,  for  large  type;  5  lead  and  1  antimony  for 
middle  type;  4  lead  and  1  antimony  for  small 
type,  and  3  lead  and  1  antimony  for  the  smallest 
kinds  of  type. 

White  metal  is  made  of  tin,  82  parts;  lead,  18; 
antimony,  5;  zinc,  1;  and  copper,  4  parts. 

Printers’  type  is  frequently  made  of  6  parts  lead 
and  2  of  antimony,  and  is  softer  than  tin  and  cop¬ 
per  and  harder  than  lead. 

Stereotype  Metal. — The  best  way  to  make  ster¬ 
eotype  metal  is  to  melt  old  type,  and  to  every  14 
pounds  add  about  6  pounds  of  grocers’  tea-chest 
lead.  This  lead  should  be  melted  over  an  ordinary 
fireplace  to  cleanse  it,  using  a  little  tallow.  It 
should  be  stirred  briskly.  In  mixing  lead  and  typo 
metal  there  must  be  no  bits  of  zinc,  as  it  would 
spoil  all.  It  takes  80  degrees  higher  heat  to  bring 
it  into  fusion. 

Making  the  Matrix. — Matrices  give  the  type 
face;  these  must  be  made  to  a  degree  of  fineness 
in  comparison  to  which  a  hair  is  bulky.  The  tools 
used  in  matrix  making  are  exceedingly  fine  and 
delicate,  according  to  the  style  and  character  of 
the  letters  to  be  made.  Only  an  engraver  can 
cut  the  punch  or  steel  letter.  The  steel  is  sub¬ 
ject  to  a  special  annealing  process,  and  is  retem¬ 
pered  for  driving  into  copper.  In  this  fine  work 
magnifying  lenses  and  numerous  delicate  tools 
and  instruments,  made  to  measure  to  the  ten- 
thousandths  of  an  inch,  are  used. 

Three  Different  Methods.  —  Three  different 
methods  are  followed  in  making  matrices.  The 
most  satisfactory  are  produced  by  the  electro¬ 
lytic  process,  by  which  whole  fonts,  including  or¬ 
naments,  can  be  made  at  once  in  large  or  small 
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quantities.  Pieces  of  metal  softer  than  type 
metal  have  letters  cut  on  them  sharp  and  clear, 
which  are  reproduced  by  battery  action,  caus¬ 
ing  copper  to  be  deposited  around  the  face  of 
the  type  in  the  holes  of  the  brass  plates.  The 
portions  not  intended  to  be  exposed  to  the  action 
of  the  battery  are  covered  with  wax  before  they 
are  put  in.  It  is  the  matrices  that  give  the  type 
character,  accuracy  and  face  value. 

Making  Type  Molds. — The  progress  in  type¬ 
making  for  the  past  four  hundred  years  has  been 
due  to  improvements  in  molds.  Usually  there 
are  twelve  or  thirteen  pieces  of  steel  in  a  mold, 
all  fastened  together  very  solidly  and  adjustable 
by  steel  screws.  This  mold  weighs  about  a  pound, 
and  is  as  slippery  as  silk.  Each  piece  is  ground 
to  proper  size  and  shaped  on  laps  of  lead,  tin  and 
emery. 

Nicks  in  Type. — The  nicks  are  cut  in  the  steel 
and  ground  to  required  standard  so  as  to  prevent 
a  burr  on  the  type.  It  takes  an  expert  an  hour 
to  make  and  fit  a  single  nick  in  a  mold,  and  some 
molds  have  as  many  as  four  nicks. 

Alignment. — Alignment  of  letters  is  secured  by 
adjusting  a  piece  of  perfectly  flat  steel  to  a  seat 
on  the  lower  register,  held  by  a  screw,  in  which  a 
piece  of  brass  one-sixty-fourth  of  an  inch  thick  is 
inserted  to  raise  or  lower  the  line  of  type  in  the 
casting.  The  variation  of  one-ten-thousandth  of 
an  inch  in  the  gauge  of  a  mold  condemns  it.  The 
mold  must  be  made  sufficiently  large  to  allow  for 
shrinkage,  and  the  type  produced  must  be  referred 
to  a  “standard.” 

The  molds  are  precious  and  delicate,  and  are 
guarded  from  changes  of  temperature.  After 
three  months,  molds  require  readjusting.  Molds 
now  in  use  average  about  40,000  type  per  day. 

Casting  Type. — The  casting  machine  is  pro¬ 
vided  with  adjustable  pipes  for  cooling.  A  pump 
forces  the  metal  into  the  molds,  each  revolution 
filling  it.  For  small  orders  and  job  work,  the 
hand-casting  machine  has  the  advantage  over  the 
modem  steam-casting  machine  as  well  as  the  auto¬ 
matic  perfecting  machine. 

The  Automatic  Perfecting  Machine. — The  first 
machine  came  from  Germany,  and  was  followed 
by  English  makes.  These  machines  have  been 
much  improved  by  American  type-founders,  by 
which  the  type  is  dressed  and  finished.  The  au¬ 
tomatic  space  and  quadrat  machine  produces 
double  the  quantity  of  type  over  the  hand  ma¬ 
chine. 

The  American  “Point”  System.— In  this  system 
of  point  bodies,  one  point  equals  one-twelfth  of  a 


pica.  Therefore  pica  is  twelve-point,  brevier 
eight,  nonpareil  six,  and  so  on. 

Brass  Rules. — There  are  between  five  hundred 
and  six  hundred  distinct  designs  or  faces  of  brass 
rules.  There  are  single,  double,  treble  lines,  par¬ 
allel,  dotted,  hyphen,  block,  wave  and  turned 
rules. 

Electrotyping. — Electrotyping  is  accomplished 
by  both  mechanical  and  electrical  means  for  the 
production  of  typographical  composition.  The  re¬ 
productions  are  termed  electros  and  electrotypes. 
An  electro  is  produced  by  the  molding  of  an  origi¬ 
nal  and  coated  with  a  galvanic  deposition.  Next 
a  fusible  metal  is  run  in  at  the  back  of  this  depo¬ 
sition,  and  the  plate  is  then  mounted  on  wood. 

The  first  operation  in  mold  making  consists  in 
taking  the  impress  of  the  engraving  to  be  dupli¬ 
cated,  for  which  purpose  different  ingredients  are 
used,  among  which  may  be  mentioned  a  mixture 
of  white  wax,  spermaceti,  stearine  and  plumbic 
carbonate  in  the  following  respective  proportions 
in  grams:  200 — 30,  250 — 30. 

Another  mixture  is,  glue,  400  parts;  molasses, 
100  parts.  Another,  280  grams  bismuth,  190  lead 
and  100  tin.  Best  results  are  obtained  in  the  lat¬ 
ter  case  by  first  melting  the  metals  and  pouring 
them  in  a  vessel  of  cold  water,  with  a  small  quan¬ 
tity  of  straw  and  hay  cut  into  short  lengths.  This 
is  stirred  while  the  molten  metal  is  being  poured 
in.  This  divides  the  metals  into  shots,  which  are 
dried  and  melted  again. 

Melted  beeswax  is  poured  into  a  slightly 
warmed  molding  case,  then  shaved  to  re¬ 
quired  thickness,  rubbed  with  black-lead  and 
polished.  It  is  then  ready  for  the  impression, 
which  is  accomplished  in  a  molding  press.  The 
process  of  “building’’  consists  in  patching  defects. 
Black-leading  follows  to  impart  a  conducting  sur¬ 
face  to  the  copper.  After  polishing  the  mold,  the 
superfluous  black-lead  is  washed  off  and  a  film  of 
metallic  copper  is  deposited,  composed  of  a  solu¬ 
tion  of  sulphate  of  copper  and  iron  filings. 

The  Dynamo  Electric  Machine. — A  bath  con¬ 
taining  a  solution  of  copper  is  acted  upon  by  an. 
electric  current  produced  by  a  dynamo  electric 
machine,  which  passes  through  the  bath,  precipi¬ 
tating  copper  on  the  face  of  the  impression.  Sci¬ 
ence  and  chemistry  are  intimately  concerned  in 
the  production  of  an  ordinary  electroplate. 

Making  Up  of  Fonts  of  Body  Type. — The  pro¬ 
portion  which  one  letter  should  bear  to  another 
is  not  agreed  upon.  A  usual  proportion  is:  lower 
case  e,  six  pounds;  a,  n,  o,  four  and  a  half  pounds 
each;  h,  r,  s,  t,  three  and  one-half  pounds  each; 
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m,  d,  three  pounds  each;  i,  two  and  one-halt 
pounds,  and  other  letters  varying  from  two 
pounds  to  two  ounces.  The  greatest  type-foun¬ 
dry  in  America  is  that  of  the  MacKellar,  Smiths 
&  Jordan,  long  known  popularly  as  the  Johnson 
Type-Foundry,  located  in  Philadelphia,  Pa.  For 
two  or  three  generations  this  firm  manufactured 
type  for  all  civilized  countries  in  the  world,  and 
in  many  languages. 


Comparative  Summary  of  the  Type-Founding  Industry. 


1880 

1890 

1900 

N  n.  nf  p.atablishments . 

48 

$2,772,690 

1,986 

$97.8,693 

$2,330,208 

38 

$4,968,309 

1,950 

$1,121,511 

#3,916,904 

22 

$2,269,370 

1,424 

$803,470 

$2,842,884 

Capital  invested . 

Wagfi-earnpra  ,tT.  . . 

Wages  paid . 

V alue  of  products . 

Typewriters. 

TheEarly  Typewriters. — The  first  typewriter  in¬ 
vented  in  the'  United  States  was  called  the  typog¬ 
rapher  and  was  patented  in  1829  by  William 
Austin  Burt,  of  Detroit,  Mich.  In  1843  Charles 
Thurban,  of  Worcester,  Mass.,  patented  a  writing 
machine  which  did  good  work,  hut  slowly. 
Although  practically  a  failure  it  embodied  some 
of  the  principles  involved  in  the  construction  of 
the  modern  typewriter.  In  1847  and  1856,  A. 
Ely  Beach,  of  New  York,  secured  patents  on  a 
machine  involving  the  system  of  type  hearing 
levers  arranged  in  a  circle.  An  inked  ribbon  was 
used  and  a  bell  indicated  the  end  of  the  line.  In 
1857,  Dr.  W.  S.  Francis,  of  Newport,  R.  I.,  pat¬ 
ented  a  machine  provided  with  a  circle  of  type¬ 
bearing  hammers  attached  to  a  keyboard.  Pres¬ 
sure  on  a  key  sent  the  type  upward,  making  an 
impression  through  an  inked  ribbon  on  paper. 

An  Improved  Machine.  —  In  1868  C.  Latham 
Sholes,  Samuel  W.  Soule  and  Carlos  Gliddon,  all 
of  Milwaukee,  Wis.,  greatly  improved  the  ma¬ 
chine.  James  Densmore  improved  this  machine 
and  arranged  with  E.  Remington  &  Sons,  gun 
manufacturers  at  Ilion,  N.  Y.,  to  make  type-writ¬ 
ers,  which  have  since  been  known  as  the  “Rem¬ 
ington.” 

The  Commercial  Typewriter. — It  was  not  until 
1874  that  typewriters  were  placed  on  the  market; 
naturally  they  were  received  with  skepticism.  But 
so  great  was  their  usefulness  that  they  began  to 
be  purchased  by  progressive  business  houses. 
The  Government  early  adopted  this  machine  in 
all  its  departments  in  the  early  eighties,  except¬ 


ing  the  Department  of  State,  where,  until  1897, 
all  official  communications  were  written  by  hand. 
Ceremonial  letters  addressed  to  sovereigns  are 
still  hand-written. 

Popular  Use. — The  typewriter  soon  received  the 
unqualified  approval  of  the  commercial  and  pro¬ 
fessional  worlds  and  by  State  and  national  legis¬ 
latures,  and  hundreds  of  patents  have  been  taken 
out  for  improved  attachments  as  well  as  for  new 
style  typewriting  machines. 

Book  Typewriter. — Among  the  most  noticeable 
advancements  is  the  book  typewriter;  latterly  in¬ 
ventors  are  directing  their  energies  to  power 
typewriters,  in  which  class  of  machines  the  opera¬ 
tor  has  merely  to  touch  the  key  with  sufficient 
force  to  release  latch  mechanism,  whereupon 
power  from  an  external  source  completes  the  im¬ 
pression. 

Electrical  Typewriters. — Electrical  typewriters 
are  also  being  brought  out  of  wonderful  efficiency. 
In  this  class  of  machines  the  impression  mechan¬ 
ism  is  operated  by  magnets,  the  circuits  being 
closed  by  the  operator  touching  the  key.  One 
of  these  electrical  patents  discloses  a  permutation 
system  of  type  selecting  means,  which  involves 
fewer  keys  than  the  ordinary  keyboards  of  type¬ 
writers,  the  combination  of  two  or  more  keys  be: 
ing  required  to  operate  a  single  type  bar.  In  this 
class  of  typewriters  1,856  patents  have  been  is¬ 
sued. 

Early  Flashes. — While  it  was  in  the  United 
States  that  the  first  practical  typewriter  was 
made,  the  idea  had  birth  elsewhere.  In  1714  the 
English  Government  granted  to  Henry  Mill  a 
patent  for  a  typewriting  machine.  It  was  de¬ 
scribed  as  “an  artificial  machine  as  motive  for 
impressing  or  transcribing  letters  singularly  or 
progressively  in  writing,  whereby  all  writing 
whatsoever  may  be  engrossed  on  paper  or  parch¬ 
ment  so  neat  and  exact  as  not  to  be  distinguished 
from  print.”  In  1833,  Zavier  Progrin,  of  Mar¬ 
seilles,  was  granted  a  patent  for  a  “machine  thai 
would  print  almost  as  rapidly  as  one  could  write 
with  an  ordinary  pen.  But  these  flash  lights  of 
mechanical  genius  can  be  disregarded  and  full 
honor  and  credit  be  given  to  those  American  in¬ 
ventors  whose  names  have  almost  become  house¬ 
hold  words.  The  early  typewriters  were  regarded 
as  mechanical  curiosities.  The  commercial  his¬ 
tory  of  the  typewriter  began  about  1880,  up  to 
which  time  its  progress  had  been  one  of  discour¬ 
agement  and  failure. 

Successes.  —  One  of  the  first  successes  of  the 
typewriter  was  the  success  had  through  it  in 
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transcribing  court  records.  The  first  well-organ¬ 
ized  manufacturing  firm  was  that  of  Wyckoff, 
Seamans  &  Benedict,  which  was  organized  in 
llion,  1ST.  Y.,  August  1,  1882.  A  contract  was 
made  with  E.  Bemington  &  Sons,  of  llion,  con¬ 
ceding  to  the  new  firm  the  selling  agency  of  the 
whole  world  and  the  work  of  improving  the  ma¬ 
chine  to  meet  the  requirements  of  the  world’s 
work  and  of  educating  the  world  itself  into  ac¬ 
ceptance  of  the  value  of  the  new  device  as  a  labor- 
saving  machine. 

Agencies.  —  The  establishment  of  agencies  in 
Europe  led  to  the  sale  of  the  American  type¬ 
writers  abroad,  where  for  years  they  have  been 
sold  in  every  European  capital  and  important 
commercial  city.  By  adapting  the  machine  to  the 
Bussian  language,  a  large  business  has  been  built 
up.  Machines  are  now  made  to  write  various  for¬ 
eign  languages.  Two  late  triumphs  are  a  ma¬ 
chine  for  writing  the  Burmese  character  and  an¬ 
other  which  masters  the  intricacies  of  the  Arab¬ 
ian  language,  the  common  vehicle  of  thought  for 
millions  of  people  in  the  Oriental  world.  Sev¬ 
eral  varieties  of  this  wonderful  machine  are  now 
m  common  use,  some  of  them  embodying  peculiar 
and  distinctive  features.  Unlike  many  mechan¬ 
ical  devices,  the  price  has  been  maintained  at 
practically  the  same  level,  though  creditable  ef¬ 
forts,  though  not  with  pronounced  success,  have 
been  made  to  reduce  the  price  of  machines  that 
would  answer  the  simpler  office  requirements. 
Predictions  for  the  future  are  dangerous.  The 
typewriter  has  already  revolutionized  office  cor¬ 
respondence  and  methods. 

Manufacturing  Centers. — Coming  down  to  the 
present  time  with  reference  to  output.  New  York 
ranked  first,  producing  55.2  per  cent,  of  the  en¬ 
tire  output  for  the  year  1900.  Connecticut  came 
second  and  New  Jersey  third.  The  total  value 
of  exported  tvpewriters  increased  from  $1,453,- 
117  in  1897,  to  $2,647,544  in  1900,  or  38.9  per 
cent,  of  the  total  product.  Europe  has  always 
been  a  large  purchaser,  having  in  1900  taken  83.3 
per  cent,  of  the  total  exports,  of  which  48.7  per 
cent,  went  to  Great  Britain.  The  total  number  of 
typewriters  made  in  1900  was  150,410. 


Comparative  Summary  of  Increase  in  the  Production  of  Typewriters. 


1890 

1900 

Number  of  establishments . 

30 

47 

Capital  invested . 

$1,421,783 

1,631 

$945,476 

$8,400,431 
4,340 
$2,403,604 
¥6  932,029 

Wage-earners  .  , . 

Wages  paid . 

V  alue  of  products . . 

$3,630,126 

3Vfarhinery  tools  and  equipment . . . 

$533,548 

$2,108,564 

Umbrella  and  Cane  Making. 

Materials  Used. — The  industry  of  manufactur¬ 
ing  umbrellas  and  canes  has  grown  with  remark¬ 
able  rapidity  during  the  past  few  years.  Within 
ten  years  the  factory  output  has  doubled  in 
value.  The  industry  is  diversified  into  several 
branches,  the  chief  of  which  are  the  manufacture 
of  the  stick,  the  production  of  the  steel  and  its 
manipulation  in  appropriate  form  for  the  um¬ 
brella-maker,  the  cutting  and  the  preparation  of 
silk,  cotton  or  other  goods  used,  and  the  manufac¬ 
ture  of  the  metallic  attachments,  to  say  nothing  of 
the  plating  of  the  same,  where  plated.  The  silk 
used  is  particularly  designed  to  resist  moisture, 
and  the  cotton  goods  and  other  materials  used  are 
usually  selected  with  special  view  to  umbrella 
purposes. 

Their  Early  Use. — As  a  defense  against  rain  the 
umbrella  came  into  use  in  England  about  the  mid¬ 
dle  of  the  eighteenth  century.  It  was  originally 
intended  to  be  used  between  the  door  of  a  resi¬ 
dence  and  the  carriage,  and  was,  when  first  intro¬ 
duced,  used  by  wealthy  persons  only.  It  was  in¬ 
troduced  from  the  far  East,  where  it  has  been 
used  by  all  classes  from  the  remotest  times,  and 
was  at  one  time,  in  Europe  and  Asia,  considered 
a  symbol  of  royalty  or  dignity.  The  usual  mate¬ 
rials  used  to-day  in  its  manufacture  are  silk,  cot- 
ion,  alpaca  and  other  fabrics. 

Canes. — Canes  are  made  from  acacia,  asp,  ash, 
bamboo,  bakow,  bay  tree,  black  tork,  boxwood, 
briar,  cabbage,  cherry,  cedar,  chestnut,  coffee, 
cork,  ebony,  eucalyptus,  hazel,  holly,  lancewood, 
myrtle,  oak,  olive,  orange,  partridge,  rajah,  rattan, 
snakewood,  thistle,  whengee  and  a  number  of 
other  woods.  Bamboo  canes  come  largely  from 
the  far  East,  where  they  are  prepared  in  primitive 
ways.  By  far  the  largest  number  of  sticks  in  use 
is  known  as  natural  sticks,  which  are  saplings  or 
clinging  plants,  where  the  roots  have  sufficient 
character  to  form  handles  or  knots. 

The  feature  of  the  industry  of  recent  years  has 
been  the  centralization  of  production  and  the  en¬ 
largement  of  plants,  the  production  of  large  quan¬ 
tities  of  goods  of  fixed  market  values,  the  use  of 
machinery  for  the  greatest  possible  output  at  the 
l^ast  cost,  and  the  combination  of  all  the  various 
processes  of  manufacture  in  one  plant.  The  pro¬ 
duction  of  steel  of  suitable  quality;  furnished  in 
convenient  shape  for  immediate  use  has  also  aided 
in  the  rapid  growth  of  this  important  industry. 

The  industry  has  practically  doubled  its  pro¬ 
duction  in  the  last  quarter  of  a  century  and  is 
expanding  rapidly,  at  the  behest  of  custom, 
fashion  and  utility. 
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Comparative  Summary  of  the  Umbrella  and  Cane  Industry. 


1880 

1890 

1900 

Number  of  establishments . . . 
Capital  invested . 

172 

82,668,725 

3,608 

$1,158,682 

$6,917,463 

435 

$5,646,289 

6,022 

62,435,860 

$13,771,927 

261 

$4,677,917 

5,695 

$1,889,673 

$13,855,908 

W  age-earners . 

Wages  paid . 

Value  of  products . 

Undertaking  and  Embalming. 

Coffins  in  Ancient  Times. — Coffins  were  in  use 
from  remotest  antiquity.  The  only  mention  made 
in  the  Bible  of  a  coffin  was  where  it  states  in 
Genesis  that  the  embalmed  body  of  Joseph  was 
laid  in  one.  Coffins  were  in  general  use  among 
the  Jews;  some  Egyptian  coffins  were  made  of 
wood,  though  stone  coffins  —  sarcophagi  —  were 
largely  used,  some  covered  with  hieroglyphics, 
which  are  now  conspicuous  objects  in  the  Egyp¬ 
tian  room  of  the  British  Museum.  There  were 
coffins  of  baked  clay  in  Mesopotamia;  cedar  wood 
was  used  in  Athens  as  material  for  coffins  for  the 
dead  bodies  of  her  heroes.  Marble  and  stone  cof¬ 
fins  were  used  by  the  Romans.  Coffins  have  been 
used  in  the  British  Isles  from  the  remotest  time. 

Coffin  Manufacture. —  It  is  within  compara¬ 
tively  recent  date  when  coffin  making  became  an 
industry  in  the  United  States.  Prior  thereto  the 
work  was  restricted  to  cabinet  makers  or  carpen¬ 
ters,  or  workmen  handy  with  tools.  For  many 
years  coffins  were  made  of  commoner  forms  of 
wood,  excepting  where  the  wishes  of  families  led 
them  to  direct  the  use  of  more  expensive  woods. 
Still  later  the  introduction  of  metal  coffins  became 
quite  general  and  the  industry  at  this  time  is  quite 
an  important  one. 

Trimming  of  Coffins. — After  the  construction  of 
the  coffin  itself,  whether  wood  or  metal,  it  is 
subjected  to  the  art  of  upholstery,  as  it  were.  The 
materials  used  include  several  kinds  of  silks, 
sajtins,  velvets  and  various  other  materials;  also 
laces  and  fringes;  the  outside  is  ornamented  with 
handles  of  silver,  oxide,  gold  and  silver,  together 
with  a  name-plate,  with  name,  date  of  birth  and 
death  of  deceased  thereon. 

Embalming. — The  art  of  preserving  the  dead 
bodies  of  men  or  animals  originated  in  Egypt, 
and  has  been  in  use  over  3,000  years.  The  prac¬ 
tice  also  prevailed  in  Asia;  among  the  poorer 
classes  bodies  were  dried  in  sand.  Embalming  was 
also  performed  by  drying,  salting,  or  boiling,  in 
resin  and  bitumen;  also  by  using  fine  resins, 
myrrh,  cassia  and  other  aromatic  substances. 


Sometimes  the  body  was  steeped  in  a  solution  of 
natron  for  seventy  days,  then  swathed  in  linen 
bandages  saturated  with  gum,  in  some  cases  1,000 
yards  of  linen  being  used. 

Dr.  Richardson,  in  1854,  found  that  liquid  am¬ 
monia  injected  into  animal  structures  preserved 
them  for  a  long  time.  Simple  wood  vinegar  has 
been  used  successfully  as  also  a  solution  of  zinc 
chloride.  Brunetti’s  method  consists  in  injecting 
alcohol  to  abstract  water,  ether  to  abstract  fatty 
matters;  after  this  tannin  is  injected  and  the  body 
is  then  dried  in  a  current  of  warm  air  passed  over 
calcium  chloride.  Another  process  employs  cal¬ 
cium  chloride  slowly  heated  to  212  degrees.  The 
solutions  for  this  purpose  are  numerous. 

Statistics.— There  are  217  establishments  man¬ 
ufacturing  coffins  and  undertakers’  goods,  employ¬ 
ing  6,840  workmen.  Value  of  products,  $13,952,- 
208;  invested  capital,  $13,585,162;  wages  paid, 
$3,077,481.  The  value  of  coffin  trimmings  in 
1890  was  in  the  neighborhood  of  ten  million  dol¬ 
lars,  in  which  2,000  workmen  are  engaged  in  1,500 
establishments. 


Washing  Machines  and  Clothes  Wringers. 

Hand  and  Power  Machines. — Hand  and  power 
washing  machines  have  been  greatly  improved 
during  the  past  few  years.  One  of  the  latest 
power,  washing  machines  has  a  rotating  cylinder 
containing  the  clothes,  which  is  provided  with 
an  arrangement  of  pipes  by  which  either  steam 
or  water  or  blueing  can  be  introduced  into  the 
cylinder  through  its  hollow  journals  as  desired, 
so  that  the  clothes  can  be  washed,  rinsed  and 
blued  without  removal  from  the  machine.  A  very 
valuable  machine  is  on  the  market  in  which  the 
cylinder  is  provided  with  reciprocating  perforat¬ 
ing  pistons  between  which  the  clothes  are  alter¬ 
nately  squeezed  and  released;  it  allows  a  supply 
of  fresh  water  to  be  constantly  introduced 
through  one  of  the  hollow  journals  of  the  cylin¬ 
der  while  the  water  that  has  been  used  is  con¬ 
stantly  discharged  through  the  other  journals. 

Later  Machines.  —  Another  popular  washing 
machine  has  a  casing  in  which  is  journaled  a 
perforated  cylinder  in  which  the  clothes  are 
placed,  one  end  of  the  cylinder  being  provided 
with  propeller  blades  which  force  a  continuous 
current  of  water  from  the  casing  through  the 
clothes,  these  blades  being  assisted  by  spiral 
blades  on  the  periphery  of  the  cylinder. 

The  Oscillating  Squeezer. — A  valuable  washing 
machine  of  wide  acceptance  has  an  oscillating 
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squeezer  extending  across  its  center.  When  the 
tub  is  oscillated  the  clothes  on  opposite  side  of 
squeezer  are  thereby  pressed,  valves  on  opposite 
side  of  the  squeezer  being  alternately. opened  and 
closed  during  the  oscillations  to  remove  the  dirty 
water. 

Starching  Machine. — A  machine  for  starching 
fabrics  has  a  starching  roll,  which  runs  several 
hundred  times  faster  than  the  drum  upon  which 
the  goods  rest.  This  generates  the  frictional  heat 
at  the  point  where  the  rolls  act  upon  the  goods, 
the  starch  being  cold  when  it  is  discharged  on  the 
fabric. 

Different  Makes. — Many  machines  are  made  to 
move  the  clothes  through  the  water,  while  some 
machines  force  the  water  through  the  clothes  and 
rub  them  at  the  same  time.  There  are  special 
machines  made  to  wash  carpets  and  bed  spreads 
and  miners’,  machinists’  and  laborers’  clothes. 
The  bearings  on  some  of  these  machines  are  as 
fine  as  those  on  a  bicycle.  They  are  provided 
with  oil-tempered  coil  springs,  two  in  number, 
which  engage  at  each  extreme  point  and  help 
to  reverse  the  motion.  This  machine  moves  un¬ 
interruptedly  until  it  reaches  the  reversing  point, 
when  it  comes  in  contact  with  the  force  exerted 
by  the  springs,  and  like  the  action  of  a  rubber 
ball,  bounds  back,  meeting  the  spring  force  again 
at  the  other  extremity. 

Wringers. — Among  some  ot  the  well-known 
wringers  are  the  heavy  power  wringers,  the  heavy 
galvanized  iron  frame,  steel  spiral  springs  which 
are  adapted  for  manufacturing  establishments, 
hleacheries,  tanneries  and  the  like.  Light  power 
wringers  are  also  made  in  large  numbers  with 
high-grade  rubber  rolls  and  of  galvanized  mal¬ 
leable  iron  frame,  which  are  also  used  largely  bj 
manufacturers.  Wringers  are  also  built  for  blue 
print  purposes,  similarly  manufactured.  Each 
machine  is  furnished  with  a  crank  for  hand 
power  and  is  supplied  with  tight  and  loose  pul¬ 
leys  and  belt  shifter  when  wanted.  The  rolls 
are  reversible,  so  that  the  crank  can  he  placed  at 
either  end  as  desired.  Some  wringers  are  con¬ 
structed  with  heavy  brass  washers  and  journals 
to  prevent  rust  where  acids  are  used  and  the 
rolls  are  so  constructed  as  to  permit  all  grit  and 
dirt  to  wash  off  the  ends  of  the  rolls  before  run¬ 
ning  in  the  journals.  When  the  pressure  is  off 
the  upper  roll,  it  rises  clear  of  the  lower  roll,  and 
both  are  thus  kept  true  and  round. 

I-.  The  laundry  industry  has  been  built  up  to  a 
very  great  degree  by  the  excellence  of  the  me¬ 
chanical  appliances  used.  Domestic  labor  has 


been  very  largely  minimized  by  appliances  of  ex¬ 
cellent  construction  and  durability  specifically 
adapted  to  household  requirements.  The  use  of 
these  machines  and  wringers  is  steadily  expand¬ 
ing  and  the  industry,  as  the  statistics  reveal,  is  in 
a  prosperous  condition.  The  production  in¬ 
creased  3\  times  within  twenty  years. 


Comparative  Summary  of  the  Washing  Machine  and  Clothes  Wringer 
Industry. 


1880 

1890 

1900 

Number  of  establishments. . . 
Capital  invested . 

61 

8652,549 

476 

8176,287 

81,182,714 

163 

81,712,953 

1,030 

8130,888 

82,489,175 

118 

82,404.569 

1.509 

8548,707 

$3,735,243 

Wage-earners . . 

Wages  paid . 

Value  of  products . .  •  • . 

Watches  and  Watchmakers* 

The  Watch. — The  industry  of  watchmaking  is 
one  of  the  most  interesting  in  the  domain  of  han¬ 
dicraft.  The  watch  is  an  exponent,  in  a  certain 
sense,  of  the  nervous  energy  of  the  people.  An 
old  writer  said,  “Time  is  made  for  slaves,”  hut 
man  is  a  most  willing  slave.  A  watch  is  a  mon¬ 
itor,  admonishing  us  of  pressing  duties  and  of 
overwhelming  activities,  and  is  a  most  valuable 
companion  in  the  race  of  achievement. 

Introduction  of  Machinery. — The  United  States 
leads  the  world  in  watch  construction,  and  has 
taught  the  watchmakers  of  other  lands  how  to 
use  machinery  in  watch  manufacture.  The  watch 
came  to  the  United  States  from  the  Old  World 
perfect  in  principle,  but  here  methods  of  produc¬ 
tion  were  revolutionized.  The  English  were  the 
first  successful  watchmakers,  and  routed  the  old- 
time  hour-glass,  except  as  a  languid  curiosity. 
They  so  thoroughly  applied  themselves  to  manu¬ 
facturing  watches  that,  as  long  as  a  century  and 
a  half  ago,  the  labor  of  watchmaking  was  divided 
into  102  distinct  divisions. 

Watch-Making  in  Switzerland. — Switzerland 
took  up  the  industry  of  watchmaking  and  trans¬ 
formed  it  largely  into  household  employment. 
The  earliest  -watches  took  a  year  for  manufacture, 
and  their  cost  at  that  time  -was  upward  of  $1,500; 
the  daily  variation  amounted  to  from  forty  to 
sixty  minutes,  but  this  was  gradually  reduced  to 
seconds. 

Expansion  of  Capacity. — Machinery,  however, 
under  the  genius  of  American  mechanics, 
wrought  a  mighty  revolution  in  shop  methods 
and  in  commercial  movements.  The  prejudice 
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long  existed  that  hand-work  on  watches  produced 
more  exact  results;  but  since  the  introduction  of 
American  mechanical  methods,  this  notion  has 
been  dissipated.  Under  our  methods  about  five 
months  are  required  to  finish  a  watch,  all  opera¬ 
tions  proceeding  simultaneously.  The  average 
output  of  the  40,000  Swiss  workmen  engaged  in 
the  watchmaking  industry  is  40  watches  each, 
yearly. 

Increase  of  Production.— The  average  produc¬ 
tion  in  the  United  States,  per  workman,  increased 
from  150  in  1880  to  250  in  1900,  and  since  then 
a  further  gradual  increase  has  been  made,  which, 
it  is  expected,  will  reach  an  average  of  a  watch 
per  day. 

Where  Watchmaking  Began. — It  was  in  1838, 
at  Hartford,  Conn.,  that  the  first  commercially 
successful  application  of  machinery  to  watch¬ 
making  was  applied,  but  the  project  was  for  some 
reason  abandoned  until  1851,  when  another  simi¬ 
lar  attempt  was  made  at  Roxbury,  Mass.  In  1853, 
thirty-six-hour  watches  were  put  on  the  market. 
Further  efforts  followed,  the  great  difficulty  en¬ 
countered  being  the  manufacture  of  automatic 
machinery  to  produce  the  delicate  action  neces¬ 
sary.  Most  of  this  fine  machinery  remains  unpat¬ 
ented  and  is  most  zealously  guarded. 

Development  of  the  Industry.— Watchmaking 
centers  gradually  developed  —  one  at  Waltham, 
Mass.,  one  at  Nashua,  Vt.,  and  one  at  Elgin,  Ill., 
and  at  localities  in  New  York,  Connecticut  and 
elsewhere.  The  number  of  scientific  and  mechan¬ 
ical  appliances  which  have  been  brought  out  in 
the  manufacture  of  watches  is  greater,  perhaps, 
than  in  any  other  industry  for  the  capital  en¬ 
gaged,  especially  in  the  perfection  of  automatic 
machinery.  The  watch  factories  of  the  United 
States  are  equipped  with  automatic  and  semi¬ 
automatic  machines,  which  rapidly  make  a  large 
number  of  parts  of  perfect  uniformity  af  small 
cost;  six  or  seven  machines  can  be  attended  by 
one  operator. 

Plate  Turning. — A  surprising  invention  has 
been  developed  within  a  few  years,  manifested  in 
two  automatic  machines  of  exceptional  merit  for 
plate  turning,  which  turn  six  recesses  in  the  train 
side  of  the  pillar-plate  for  the  barrel,  escape- 
wheel,  pallets,  balance  for  the  center  pinion  and 
a  bearing  for  the  intermediate  setting-wheel. 
Bossing  is  accomplished  by  a  modification  of  the 
tool  movement,  and  a  change  of  chucks  accom¬ 
plishes  the  turnings  of  the  dial  side  of  the  plate. 
The  remarkable  features  of  these  machines  are 
seen  when  it  is  remembered  that  the  watch-plate 


must  be  placed  in  each  succeeding  chuck  in  a  dif¬ 
ferent  position,  and  that  it  must  be  placed  oa 
three  pins  which  fit  in  the  dial  feet-holes. 

The  Chuck  Automatic  Cutter. — For  the  cutting 
of  pinions  this  cutter  cuts  in  direct  connection 
with  the  turning  from  a  long  rod  wire.  This,  with 
the  crown-cutter  wheel  and  machines  for  the 
manufacture  of  minute  screws  and  stud-pins  and 
of  vibrating  balances  and  hair-springs,  constitute 
a  collection  of  minute  mechanical  appliances 
which  do  honor  to  American  ingenuity. 

Hair-Springs. — The  casting  of  hair-springs  has 
admittedly  reached  the  highest  state  of  improve¬ 
ment.  The  wire  is  drawn  to  exact  diameter  and 
flattened  by  repeated  rollings,  and  then  polished. 
A  system  of  testing  springs  and  the  grading  of 
springs  according  to  strength  has  been  worked 
out  to  absolute  exactness. 

Minuteness  of  Screws. — Some  watch  screws  are 
so  small  that  it  requires  150,000  of  a  certain  kind 
to  weigh  a  pound,  and  under  the  microscope  they 
are  seen  as  perfectly  finished.  The  pivot  of  some 
balance-wheels  is  one-two-hundredth  of  an  inch 
in  diameter,  and  the  gauge  with  which  pivots  are 
classified  measures  to  a  ten-thousandth  part  of 
an  inch.  Each  jewel-hole  into  which  a  pivot  fits 
is  about  one-five-thousandth  of  an  inch  larger 
than  the  pivot,  to  permit  sufficient  play.  The 
finest  screw  for  a  small-sized  watch  has  a  thread 
of  260  to  the  inch  and  weighs  one-one-hundred- 
and-thirty-thousandths  of  a  pound.  Jewel  slabs 
of  sapphire,  ruby  or  garnet  are  first  sawed  into 
slabs  one-fiftieth  of  an  inch  thick,  and  shellaced 
to  plates.  A  “pallet”  jewel  weighs  one-one-hun- 
dred-and-fifty-thousandths  of  a  pound,  a  “roller” 
jewel  one-two-hundred-and-fifty-six-thousandths 
of  a  pound.  The  largest  hair-spring  is  four-one- 
hundredths  of  an  inch  in  diameter  and  about 
nine-one-hundredths  of  an  inch  in  length. 

Testing. — The  hair-springs  are  selected  by  girls 
possessing  an  extremely  fine  sense  of  touch,  aided 
by  machines,  and  put  in  the  balance  and  then 
corrected  by  the  twin  screws  of  the  balance.  The 
movement  is  adjusted  by  being  put  through  all 
the  tests  for  heat  and  cold  from  95  degrees  to 
38  or  40  degrees.  The  balance  in  most  modern 
watches  is  required  to  make  18,000  vibrations  an 
hour.  The  change  of  one  beat  will  make  an  error 
of  four  and  four-fifth  seconds  in  twenty-four 
hours. 

low-Priced  Watches. — The  long-wind  Water- 
bury  watch  appeared  in  1878,  and  was  the  out¬ 
come  of  the  improvement  of  the  old  duplex 
escapement,  but  this  improvement  has  been  sup- 
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plemented  by  a  still  higher  grade  of  duplex 
escapement.  No  jewels  are  used  against  which 
the  pivots  may  rest.  Nearly  all  the  parts  are 
stamped  out,  not  cut  out.  The  main-springs  and 
the  hair-springs  are  of  the  same  quality  and  have 
been  greatly  reduced  in  cost.  Very  little  time  is 
spent  in  testing  and  adjusting. 

Production. — In  one  factory  alone  over  2,000 
cheap  watches  are  turned  out  per  day.  They  are 
sold  to  the  public  as  superior  to  the  cheaper  Swiss 
watches,  and  the  claim  is  not  openly  disputed. 
They  are  exported  in  large  quantities,  and  drive 
©ut  European  watches  by  the  magic  of  cheapness. 

Hunter  and  Open-Faced  Watches. — English 
sportsmen  created  a  demand  for  hunters’  watches, 
and  this  style  is  still  fairly  popular  in  America, 
but  there  is  a  growing  preference  for  open-faced 
watches. 

Watch  Cases. — This  branch  of  the  industry  has 
become  specialized,  and  large  plants  now  supply 
watchmakers  wTith  a  great  variety  of  attractive 
designs.  Watch  movements  and  watch  cases  are 
made  for  each  other,  according  to  standard  sizes. 
The  cost  of  cases  is  being  lowered  by  improving 
mechanical  appliances  which  are  marvels  in  their 
capacity  to  produce  an  interchangeability  of 
parts.  The  metal  used  for  cases  goes  under 
numerous  processes  from  the  furnace  when  it  is 
mixed,  melted  and  shaped,  through  cutting,  roll¬ 
ing,  turning  and  stamping,  until  it  receives  the 
final  touches  of  mechanical  genius  in  the  finish¬ 
ing  department. 

Filled  Cases. — James  Boss,  of  Philadelphia,  in 
1859  invented  the  filled  case,  which  was  a  tasty, 
serviceable  and  durable  gold  case,  at  about  half 
the  cost  of  a  solid  gold  case.  The  kinds  of  cases 
in  most  common  use  are  silver,  nickel,  silverine, 
silverore,  silveroid,  nickel  silver,  German  silver 
and  gun-metal. 


Statistical  Summary  showing  Progress  of  the  Watchmaking  Industry. 


1880 

1890 

1900 

Number  of  establishments... 
Capital  invested . 

11 

$4,144,327 

3,346 

$1,712,276 

$3,271,244 

19 

$10,106,114 

6,595 

$3,587,808 

$6,051,066 

13 

$14,235,191 

6,880 

$3,586,723 

$6,822,611 

Wage-workers . 

Wages  paid . 

Value  of  products . 

Additional  Facts. — There  were  thirty  establish¬ 
ments  manufacturing  watch  cases  in  1900,  which 
turned  out  watch  cases  worth  $7,283,960,  employ¬ 
ing  3,907  workers,  and  to  whom  $1,924,847  were 
paid  in  wages. 


Watch  manufacturers  have  about  reached  a  ca¬ 
pacity  of  one  watch  per  day  per  employe  directly 
engaged  on  watch  work,  which  means  an  annual 
production  of  900,000  watches.  The  cost  of  move¬ 
ments  of  a  superior  kind  ranges  from  $3  to  $75 
each. 


Water-Power  Principles  and  Mechanism. 

Water-Power  Facilities. — The  remarkable  ex¬ 
pansion  in  the  use  of  hydraulic  power  in  the  face 
of  the  extraordinary  growth  of  steam  power,  to 
say  nothing  of  electrical  energy  during  the  past 
few  years,  may  not  at  first  sight  be  readily  under¬ 
stood,  but  there  are  many  sound  reasons  for  it. 
It  is  in  the  natural  order  of  events  and  in  accord¬ 
ance  with  the  law  that  force  follows  the  line  of 
least  resistance,  that  the  use  of  water-power 
should  have  awaited  the  wonderful  development 
of  steam  and  electrical  power.  All  conditions  are 
now  gradually  converging  to  a  focus  which  will 
produce  a  vastly  greater  use  of  this  power  in  the 
near  future.  Industrial,  commercial  and  finan¬ 
cial  considerations  all  point  to  a  great  expansion 
of  water-power  facilities. 

Early  Use  of  Water  for  Power. — The  Chinese 
were  the  first  to  use  water-wheels  for  irrigation. 
All  peoples  in  historic  times  have  used  water  for 
power  in  some  measure,  but  it  was  not  until  com¬ 
paratively  recent  times  that  any  scientific  applica¬ 
tion  was  made  of  its  use.  Poneelot,  in  1825,  dis¬ 
covered  that  the  float,  instead  of  presenting  a 
plane  radial  surface  to  the  impulse  of  the  water, 
should  consist  of  circular  arcs.  Water-wheels  not 
adapted  for  great  pressures  on  high  falls  have 
been  superseded  by  turbines,  which  can  be  used 
for  almost  any  head  or  pressure  of  water.  Tur¬ 
bines  are  very  ancient.  They  were  known  seventy 
years  before  Christ,  but  it  was  not  until  1827  that 
their  scientific  development  was  brought  about. 

Epochal  Inventions. — Lord  Armstrong’s  inven¬ 
tion,  in  1851,  of  a  dead  weight  accumulator  was 
an  epochal  invention  which  overcame  the  defect 
of  deficient  water  pressure.  The  development  of 
the  Pelton  water  wheel  was  another  epochal  in¬ 
vention,  by  which  85  per  cent,  effective  duty  was 
secured.  These  wheels  rapidly  supplanted  many 
former  wheels.  In  this  wheel  the  power  is  de¬ 
rived  from  the  pressure  due  to  the  head  of  the 
water,  supplied  by  a  pipe  discharged  on  the  wheel 
through  a  small  nozzle,  the  size  of  which  is  pro¬ 
portioned  to  the  amount  of  water  available,  and 
head  and  power  required.  The  power  of  this 
wheel  does  not  depend  upon  the  diameter  of  the 
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wheel,  hut  upon  the  head  and  amount  of  water 
applied  to  it.  The  Felton  is  a  high  wheel  applied 
to  low  falls  and  has  worked  as  low  as  10  feet.  Its 
efficiency  is  high.  Six  wheels  at  Chollar  Shaft  on 
the  Comstock  Lode  gave  88  efficiency.  These 
wheels  come  in  three  types — single,  double  and 
multiple  nozzle  wheels.,  Hett’s  Pelton  has  an  im¬ 
proved  nozzle,  and  in  Cadle’s  “Duplex”  Pelton 
the  buckets  fit  on  the  disks  into  recesses. 

The  Turbine  Wheel.  —  A  turbine  is  a  water¬ 
wheel  with  an  axis  which  may  be  vertical,  hori¬ 
zontal  or  inclined  at  any  angle  to  suit  circum¬ 
stances.  Its  advantages  are  threefold  —  it  does 
work  without  material  loss  of  efficiency,  moves 
with  greater  velocity  and  can  be  applied  to  falls 
from  about  9  up  to  100  feet.  These  wheels  are 
classified  as  impulse  and  reaction  turbines. 

Classification  of  Wheels. — A  second  classifica¬ 
tion  is — outward  and  inward  turbines,  mixed  flow, 
parallel  flow  and  circumferential  flow.  The  out¬ 
ward  flow  turbines  are  those  in  which  the  water 
is  directed  by  the  guide  blades  on  the  inner  sur¬ 
face  of  the  wheels;  the  inward  flow  turbine  allows 
the  water  to  enter  at  the  outer  circumference  and 
is  discharged  at  the  center.  The  mixed  flow 
unites  both  features.  In  the  parallel  flow  tur¬ 
bines,  the  water  continues  in  a  downward  direc¬ 
tion.  The  circumferential  flow  turbine  is  cheap 
and  simple,  in  which  the  water  centers  tangen¬ 
tially  at  the  periphery  and  is  exhausted  from  the 
sides.  Great  mechanical  ingenuity  is  shown  in 
the  regulation  of  these  turbines  to  accommodate 
them  to  the  supply  of  water. 

Water-Pressure  Engines. — In  water-pressure 
engines,  the  water  acts  by  its  own  wreight,  chiefly. 
Reciprocating  water-pressure  engines  are  only 
used  where  non-rotary  motion  is  required.  Their 
variety  is  great.  Armstrong  overcame  the  con¬ 
cussion  of  water  at  each  reversal  by  means  of 
relief  valves.  In  Meyer’s  engine  the  supply  of 
pressure  wrater  is  cut  off  before  the  piston  arrives 
at  the  end  of  its  stroke.  In  Jasper’s  engine  the 
two  cranks  are  placed  at  an  angle  of  90  degrees 
and  the  two  water-pressure  cylinders  and  the 
valve  chests  are  surrounded  by  an  air-vessel  to 
prevent  sudden  changes  of  the  pressure  in  the 
valve  chests.  Among  the  rotary  water-pressure 
or  hydraulic  engines  may  be  mentioned  Arm¬ 
strong,  Pitman  &  Escher;  Wyes  &  Co.;  among  the 
oscillating,  Schmid,  Wyss  &  Studer;  Iiaag,  Rams- 
bottom,  Hastie,  Brotherhood  &  Rigg. 

Types  of  Hydraulic  Rams. — There  are  three  dis¬ 
tinct  types  of  hydraulic  rams:  those  having  no 
air  vessels,  those  having  an  air  vessel,  and  pump¬ 


ing  rams.  Among  hydraulic  rams  may  be  men¬ 
tioned  the  Massy,  Morrow,  Fischer,  Hanson, 
lverth,  Durozoi,  Boiii,  Blake  and  Davie. 

Industrial  Development.  —  Industrial  develop¬ 
ment  can  be  greatly  assisted  by  the  use  of  the 
abundant  waterfalls  scattered  all  over  the  United 
States.  Manufacturing  enterprise  is  seizing  op¬ 
portunities  rapidly  and  large  manufacturing 
plants  are  being  erected  at  points  where  this 
cheap  power  is  available,  especially  where  it  can 
be  converted  into  electric  energy.  A  great  future 
is  before  the  manufacturing  interests  from  this 
assistance,  and  its  development  may  act  as  a  cor¬ 
rective,  in  greater  or  lesser  degree,  to  the  cen¬ 
tralizing  tendencies  manifesting  themselves  in 
industrial  combinations. 

Prospects  of  the  Turbine. — The  year  1903  saw 
many  additional  and  highly  successful  demonstra¬ 
tions  of  the  turbine  in  marine  work.  It  may  be 
considered  a  hazardous  prediction  that  certain 
machinery  cannot  be  improved,  yet  the  statement , 
is  probably  correct  that  the  reciprocating  engines, 
as  seen  in  the  Deutschland,  have  reached  their 
practical  limit  of  speed  efficiency,  having  arrived 
at  a  point  beyond  which  a  higher  rate  of  speed 
means  a  cost  in  operation  which  is  commercially 
prohibitive. 

The  Turbine  is  Coming. — If  speedier  ships  are 
to  be  built,  they  must  be  driven  by  some  other 
■motor,  and  the  turbine  seems  to  offer  favorable 
prospects  for  obtaining  higher  speed  upon  a  more 
economical  basis.  The  question  is  whether  the 
same  turbine  system  which  has  worked  satis¬ 
factorily  in  small  ships  can  be  employed  success¬ 
fully  in  a  great  ocean  liner. 

Speed  Pcecords. — The  speed  records  across  the 
Atlantic  for  eastward  and  westward  passages  are 
still  held  by  the  Hamburg-Ameriean  Liner, 
Deutschland  (November,  1903),  which  obtained  an 
average  of  23.51  knots  per  hour  over  the  whole 
course  of  3,082  miles.  The  greatest  daily  run  of 
the  Deutschland  in  1903  was  601  knots  (equal  to 
692  statute  miles),  or  more  than  any  other  steam¬ 
ship  ever  traveled  in  a  single  day;  the  very  best 
trip  from  New  York  to  Plymouth  was  made  by 
the  Deutschland  in  five  days,  seven  hours  and 
thirty-eight  minutes. 

A  Dream  Fulfilled. — If  the  Deutschland  had 
been  on  the  Queenstown  route,  which  is  several 
hundred  miles  shorter  than  that  to  Plymouth, 
she  would  have  crossed  the  Atlantic  in  consider¬ 
able  under  five  days,  so  that  in  this  splendid 
product  of  the  German  shipyards  we  already  have 
the  four-day  boat,  the  dream  of  a  few  years  ago. 
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The  Hydraulic  Door. — The  latest  device  for  in¬ 
suring  safety  of  passengers  aboard  ships  is  the 
hydraulic  door-closing  system  of  Stone-Lloyd,  in¬ 
troduced  in  the  Hamburg-American  Liner 
Deutschland,  which  is  thereby  rendered  unsink- 
able.  The  Deutschland  is  the  first  great  ocean¬ 
going  craft  to  be  fitted  with  this  mechanism, 
which  closes  the  twenty-four  heavy  bulkhead 
doors  in  half  a  minute,  operating  at  a  pressure  of 
from  700  to  800  pounds  per  square  inch  by  simply 
turning  in  the  wheelroom  on  the  bridge  a  small 
crank,  scarcely  a  finger’s  length,  for  fifteen  sec¬ 
onds. 

Very  Latest  Improvements. — The  most  wonder¬ 
ful  achievement  in  steam  turbines  is  the  high- 
power  Westinghouse-Parsons,  of  7,500  horse-power 
capacity,  which  have  a  continuous  overload  ca¬ 
pacity  of  11,000  horse-power  in  one  self-contained 
unit.  Turbines  for  marine  work  of  still  greater 
capacity  are  being  designed.  The  7,500  horse¬ 
power  turbine  occupies  a  space  of  27  feet  8  inches 
by  13  feet  3  inches,  and  height  to  top  of  hand- 
railing,  12  feet.  The  5,000  kilowatt  unit  operates 
at  750  revolutions  per  minute.  Power  is  trans¬ 
mitted  to  the  generator  shaft  through  a  flexible 
coupling,  which  is  split  at  the  lower  junction  of 
the  two  shafts.  A  crowfoot  sleeve  is  keyed  to 
each  shaft,  and  the  power  is  transmitted  to  an 
outside  quill  engaging  the  crowfeet.  The  jour¬ 
nals  are  solid  and  self-aligning. 

Steam  enters  the  turbine  successively  through 
an  automatic  quick-closing  throttle,  hand  throttle, 
strainer  and  the  main  admission  valve.  An  im¬ 
portant  feature  of  the  steam  distribution  system 
is  the  provision  of  a  by-pass  valve.  This  valve 
admits  high-pressure  steam  to  the  second  stage  ol 
the  turbine  overloads,  in  order  to  increase  the 
capacity  up  to  50  per  cent,  in  excess  of  full-ratea 
load,  thus  securing  maximum  economy  at  all 
times,  together  with  overload  capacity. 

The  main  admission  valve  consists  of  double- 
beat  poppet  valve,  operated  by  a  small  piston.  The 
valve  admits  steam  to  the  turbines  in  puffs,  the 
duration  of  which  is  proportioned  by  the  governor 
to  the  load  upon  the  turbine.  Copious  lubrication 
is  provided  to  all  the  journals  by  means  of  a 
plunger  pump  driven  from  the  main  shaft. 

This  powerful  machine  is  employed  in  heavy 
electric  railway  service,  and  others  are  being  built 
to  operate  electric  locomotives  in  the  Pennsylvania 
Eailroad  terminal  in  New  York  City.  These  units 
will  operate  under  175  pounds  steam  pressure, 
high  vacuum,  and  100  to  175  degrees  of  super¬ 
heat. 


Whalebone  and  Rattan  Manufacture. 

The  whalebone  industry  has  fallen  to  restricted 
proportions  in  recent  years,  this  valuable  product 
being  largely  driven  out  of  use,  especially  for  use 
in  corsets,  by  the  introduction  of  steel,  which  is 
found  to  answer  the  same  purpose,  and  which  is 
furnished  at  much  less  cost.  Whalebone  is  used 
to  a  limited  extent  in  the  industries  and  arts,  but 
its  main  distribution  is  given  over  to  the  dress¬ 
maker  and  corset-maker.  The  decline  of  the  in¬ 
dustry  is  shown  by  the  fact  that  the  production 
has  fallen  from  $682,977  in  1890  to  $135,000  in 
1900.  The  supply  of  whalebone  is  gradually  de¬ 
clining  because  of  the  gradual  extinction  of 
whales,  which  are  mainly  found  in  the  Arctic  re¬ 
gions.  Eattan  manufacture  has  also  largely  fallen 
off,  because  of  the  ready  utilization  of  substitutes 
which  have  been  produced  in  large  quantities. 


Willow  ware  Industry. 

The  Willow  Tree.— The  young  willow  tree  is  a 
slender  and  pliant  tree,  known  in  the  books  as 
salix,  deriving  its  name  from  its  flexibility.  It 
serves  a  very  wide  use  in  the  manufacture  of  a 
number  of  products,  of  which  baskets  are  perhaps 
one  of  the  principal.  The  bark  is  useful  for  tan¬ 
ning,  and  contains  a  larger  amount  of  salicine 
than  any  other  known  tree. 

Varieties.  —  The  willow  prefers  waste  and 
marshy  situations,  and  is  used  in  some  parts  of  the 
world  as  fagot  wood.  The  goat  willow  often  at¬ 
tains  a  height  of  from  forty  to  fifty  feet,  with  a 
trunk  varying  from  one  to  two  feet  in  diameter, 
and  is  used  for  hoops,  poles,  rods,  crates,  sheep 
fences  and  a  variety  of  like  purposes.  The  bulk 
of  the  supply,  however,  for  bucket  and  cooperage 
purposes  comes  from  the  tree  known  as  the 
“osier.”  The  Spaniard  variety  is  used  for  bot¬ 
toms,  rims  and  handles  of  large  baskets.  The 
common  osier  is  soft,  coarse  and  brittle,  but  the 
yellow-barked  osier  has  the  good  qualities  of 
being  firm,  heavy  and  tough.  It  is  largely 
grown  in  Holland,  and  is  being  produced  in 
some  portions  of  the  United  States.  Certain 
kinds  are  used  for  fish  baskets  and  hampers, 
their  ends  snapping  in  the  inward  and  outward 
working,  consequently  making  inferior  work. 
Other  kinds  grow  tough  and  slender,  and  are  used 
for  ornamental  baskets.  The  rougher  qualities 
are  used  by  coopers  as  wooden  hoops  for  wine 
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casks.  Among  the  varieties  may  he  mentioned 
the  skit,  the  goldstone,  the  wire  hornrod  and  the 
water  hornrod. 

Growth. — The  industry  in  the  United  States  has 
grown  to  considerable  proportions  under  the  grow¬ 
ing  demand  for  many  varieties  of  baskets,  useful 
and  ornamental.  It  is  used  to  a  limited  extent  in 
a  number  of  the  lesser  industries. 


Comparative  Summary  of  the  Basket  Willowware  and  Rattan  Industry. 


18i0 

1890 

1900 

Number  of  establishments. . . 

Capital  invested . 

Wage -earners  . . 

*1,852,917 

3,119 

*657,405 

*1,992,851 

403 

*2,702,713 

3,303 

*1  004,021 
*3,633,592 

550 

*2,989,568 

4,396 

*1,280,513 

*3,851,244 

Wages  paid . . . 

Y^inf  of  products- . 

Windmill  Industry, 

Uses  and  Kinds. — The  importance  of  windmills 
as  an  industrial  and  agricultural  aid  is  seen  in  the 
fact  that  the  annual  production  is  valued  at  be¬ 
tween  four  and  five  million  dollars.  Windmills 
find  the  greatest  use  throughout  the  West,  and  are 
employed  largely  in  the  pumping  of  water  for  do¬ 
mestic  and  stock  purposes.  They  are  cheaply 
made,  consisting  of  but  few  and  simple  parts,  of 
durable  construction,  and  require  no  special  skill 
in  management.  These  mills  are  also  used  for 
the  grinding  of  grain  and  other  purposes.  When 
wind  is  employed  as  the  first  mover  of  machinery, 
it  may  be  applied  either  by  receiving  it  upon  sur¬ 
faces  vertically  or  nearly  so,  and  which  gives  mo¬ 
tion  to  an  axis  nearly  horizontal.  This  is  called  a 
vertical  windmill.  When  the  wind  is  received 
upon  vertical  sails  or  surfaces  which  move  in  a 
horizontal  plane,  and  give  motion  to  a  vertical 
axis,  it  is  called  a  horizontal  mill. 

Value  to  Farmers. — The  windmill  has  been  s*. 
improved  in  the  United  States  as  to  become  avail¬ 
able  even  by  small  farmers.  It  renders  the  farmer 
independent  of  rainfall  for  the  home.  It  is  esti¬ 
mated  that  a  windmill  will  irrigate  two  acres  or 
more,  and  if  a  large  reservoir  is  provided,  even 
seven  acres  can  be  supplied.  The  estimate  is,  of 
course,  based  upon  the  assistance  given  the  soil 
by  rains.  To-day  windmills  are  placed  on  steel 
towers,  on  which  are  erected  strong  and  shapely 
tanks.  It  requires  but  a  few  hours  to  put  up  a 
windmill,  with  tank  and  working  arrangements. 
Pumps  are  specially  built  for  windmills  of  great 
variety  and  of  moderate  cost.  There  are  various 


varieties  and  kinds  of  mills,  all  built  on  practi¬ 
cally  the  same  principle.  The  economies  that 
have  been  subserved  by  windmills  warrant  their 
extended  use;  they  economize  household,  barn¬ 
yard  and  farm  operations.  The  best  windmills  of 
to-day  are  made  with  double  gear,  and  all  work¬ 
ing  parts  are  between  bearings,  and  are  made 
in  all  sizes,  many  ranging  in  diameter  from  4  to 
20  feet. 

Power  of  Windmills. — The  power  of  a  windmill 
depends,  first,  on  the  diameter  of  the  wheel,  and 
second,  on  the  velocity  of  the  wind.  To  increase 
the  wheel  diameter  is  to  increase  its  power  in  pro¬ 
portion  to  the  area  of  the  squares.  A  4-foot  back- 
geared  mill,  in  a  fifteen-mile  wind,  gives  one- 
twelfth  horse-power;  6-foot,  one-fifth;  8-foot,, 
three-tenths;  10-foot,  three-eighths;  12-foot,  one 
horse-power,  and  16-foot,  two  and  two-fifths 
horse-power.  The  mean  average  velocity  of  the 
wind  for  the  entire  United  States  is  nearly  eight 
miles  an  hour. 

The  Parts. — The  parts  of  a  windmill  are  the 
hub,  arms,  double  rim  and  the  sails  and  their 
fastenings. 

Velocity  and  Power. — Experience  determines- 
rules  for  calculating  the  efficiency  of  windmills.. 
Tables  are  worked  out  showing  the  coefficient  for 
various  velocities  of  wind.  Starting  with  4  miles 
velocity,  the  coefficient  is  found  to  be  16;  8  miles,. 
2;  9  miles,  1.4;  12  miles,  .70;  15  miles,  .50.  The 
daily  water  consumption  is  the  basis  of  calcula¬ 
tion.  The  hourly  capacity  is  found  by  dividing 
this  by  8. 

Example. — Take  a  well  to  furnish  2,600  gallons 
daily,  velocity  of  wind  9  miles,  water  standing  30 
feet  from  ground  level,  to  be  elevated  to  a  tank 
50  feet  above  ground.  Divide  2,600  (gallons  daily 
water  consumption)  by  8  (average  hours  a  mill  will 
pump),  and  we  have  the  hourly  capacity  of  mill 
(325  gallons).  Then  multiply  the  hourly  capacity 
(325  gallons)  by  the  total  water  lift  in  feet  (30  -j- 
50  =  80  feet),  by  the  coefficient  with  wind  velocity 
at  9  miles  an  hour  (1.4),  and  we  have  36,400  gal¬ 
lons,  the  total  capacity. 

Tower  Capacity. — Tower  capacity  ranges  from 
2,000  to  10,000  gallons,  from  8  feet  diameter  or 
less  to  12  feet;  ordinarily  a  height  of  30  to  40 
feet  is  sufficient.  Windmills,  are  rendered  frost¬ 
proof,  and  yield  uniformly  good  service  the  year- 
round.  In  many  places  windmills  provide  a  water 
supply  sufficient  to  fight  suburban  fires. 

Irrigation. — Irrigation  by  windmills  has  been 
measurably  effected,  and  in  some  cases  mills  run¬ 
ning  in  a  40-mile  wind  lift  six  or  more  barrels  o t 
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■water  per  minute,  according  to  size  of  mill  and 
lift.  There  are  devices  for  throwing  the  mill  out 
of  gear  when  water  is  not  wanted,  which  are 
termed  regulators.  Through  the  medium  of  a 
float  in  the  tank,  the  mill  is  put  into  action  when 
the  water  subsides  to  a  predetermined  level. 


Comparative  Summary  of  the  Windmill  Industry. 


1880 

1890 

1900 

Number  of  establishments . . . 
Capital  invested . 

69 

8697,100 

596 

8244,197 

81,010,542 

77 

82,463,231 

1,110 

8555,775 

82,475,050 

68 

84,308,666 

2,045 

8940,474 

84,354,312 

Wage-earners . 

Wages  paid . 

▼alue  of  products . 

Wire  and  Wire  Workers. 

Vast  Extent  of  Requirements. — Recent  mechan¬ 
ical  improvements  for  the  manufacture  of  wire 
represent  almost  an  absolute  departure  from  the 
old-style  methods  of  wire  making.  The  enormous 
demands  for  wire  for  a  variety  of  purposes  have 
developed  wire  making  into  one  of  the  most  im¬ 
portant  industries.  The  necessities  of  electric 
communication,  the  requirements  for  wire  fencing 
and  the  urgent  calls  from  two  or  three  scores  of 
industries  for  wire  for  manipulation  into  multi¬ 
plied  products,  have  resulted  in  a  diversity  of 
processes  for  the  production  of  specific  qualities 
of  wire.  This  might  not  inappropriately  he  called 
a  “Wire  Age,”  instead  of  the  “Iron  Age.”  Wire 
has  become  one  of  the  most  important  products 
in  the  present  condition  of  industrial  society,  and 
its  utilities  are  being  developed  to  an  extraordi¬ 
nary  degree. 

Barb  Wire.  —  Power  mechanism  for  barbing 
fence  wire  has  been  advanced  to  practical  perfec¬ 
tion.  The  original  patents  of  Glidden  and 
Vaughan  are  the  foundations  of  the  present  wire¬ 
making  system,  though  later  machines  only  show 
remarkable  improvements  on  these  great  inven¬ 
tions. 

The  Glidden  patent  differs  from  former  im¬ 
provements  in  having  the  barb  formed  of  a  wire 
coiled  around  the  longitudinal  fence  wire  instead 
of  having  it  formed  of  a  perforated  plate  strung 
on  the  wire  fence. 

The  first  suggestion  of  a  barb  wire  fence  was  in 
1861,  when  a  patent  was  granted  in  France  for 
that  purpose.  It  was  not,  however,  until  the  lat¬ 
ter  part  of  1874  that  a  barb  wire  machine  was 
patented  in  the  United  States.  This  machine  was 
subsequently  improved,  and  led  to  the  multiplica- 
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tion  of  wire-working  machinery  which  has  since 
become  the  basis  of  one  of  the  greatest  industries 
in  the  United  States.  Machines  for  making  wire 
nails  and  numerous  wire  products  have  since 
grown  to  immense  proportions.  Their  round 
cross  section  and  lack  of  taper  gives  them  great 
holding  power  and  saves  the  grain  of  the  wood. 
Another  branch  of  the  industry  has  developed 
along  this  line,  namely,  the  bending  of  wire  to 
form  chains  without  welding  the  links,  which  in 
later  years  has  also  been  extended  to  heavy 
chains. 

Wire  Netting. — Wire  netting  machines,  which 
were  introduced  in  1888,  have  been  greatly  im¬ 
proved,  though  by  minute  degrees.  Few  types  of 
wire-working  devices  have  made  greater  or  more 
important  advances  than  machines  for  building 
standing  wire  fences.  From  the  old  line  and  tie 
fence  made  by  hand,  tools  and  machines  have  been 
introduced  for  wire  and  picket  fence  making  and 
all  manner  of  wire  fencing,  which  have  shown  a 
steady  advance. 

Improved  Processes. — The  importance  of  the 
industry  is  shown  in  the  fact  that  1,861  patents 
had  been  issued  up  to  1900.  An  ingenious  ma¬ 
chine  has  found  general  use  for  expeditiously 
wiring  corks  and  bottles.  An  important  step  has. 
been  taken  in  fabric  making  by  the  introduction 
of  strand  and  stay  wires,  which  are  electrically 
welded  during  the  continuous  feed  of  the  machine. 

Electric  Coils. — Improvements  have  been  made 
in  electric  coil-winding  mechanism,  wherein  the 
wire  is  wound  into  helices,  bobbins,  etc.,  and  the- 
sheets  of  paper  or  other  insulating  material  intro¬ 
duced  at  intervals. 

Wonders  of  Mechanism. — The  great  wire-manu¬ 
facturing  plants  of  to-day  are  wonders  of  mech¬ 
anism,  and  more  wonderful  in  their  capacity  to 
produce  enormous  quantities  of  goods  with  a 
speed,  regularity  and  certainty  that  seems  to  defy 
the  possibility  of  further  invention.  The  wire 
products  of  American  factories  are  in  demand 
throughout  the  world,  and  they  are  furnishing 
means  for  the  development  of  conveniences  which 
could  never  be  provided  for  excepting  through  the 
instrumentality  of  wire. 

Among  the  numerous  kinds  of  wire  manufac¬ 
tured  are  machinery  spring,  cast  steel  wire,  chain 
wire,  clock  wire,  charcoal  iron  wire,  musical  in¬ 
strument  wire,  wire  for  textile  machinery,  tele¬ 
graph  and  telephone  wires,  tinned,  galvanized  and 
copper  wires,  brush  wire  and  millinery  wire. 

Wire  is  made  from  copper,  charcoal  iron,  Swe¬ 
dish  and  Norway  refined  iron,  Bessemer  steel, 
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basic  or  acid  open-hearth  steel,  crucible  cast  steel 
and  plow  steel.  Fine  steel  wire  is  drawn  to  .0006 
of  an  inch. 

Shapes  of  Wire. — Wire  is  also  drawn  flat  for 
bands,  bookbinding,  brushes,  corsets,  curtain 
springs,  dress  stays,  elevator  guards  and  expansion 
balances,  also  for  saws,  mats,  musical  instruments, 
needles,  rulers,  umbrellas,  tape-lines,  sash  bal¬ 
ances,  shoe  patterns  and  shanks,  and  for  numerous 
other  purposes. 

Wire  is  made  also  in  numerous  odd  shapes — 
square,  oval,  half-oval,  half-round  converse,  con¬ 
cave,  corrugated,  angular,  diamond  and  triangular 
shape.  For  furniture  and  other  uses  it  is  made 
into  lounge  wire  for  pillows,  bed  springs,  car  seats, 
cushion  backs,  edge  springs,  door  springs,  bicycle 
saddles,  hinge  springs,  springs  for  wood-working 
machinery,  extension  springs,  helical  springs,  tor¬ 
sion  springs,  buffer  springs  and  bobbin  and  loom 
springs. 

Wire  Eope. — Wire  ropes  and  strands  are  made 
of  numerous  wires,  frequently  seven-ply,  twisted, 
and.  of  galvanized  wire.  Much  wire  is  used  in  wire 
clothes  lines,  in  ties  for  baling,  for  wire  hoops, 
wire  rope  fittings  and  wire  rods,  the  consumption 
for  the  latter  product  being  perhaps  the  largest 
for  any  one  product. 

Barbed  Wire.  —  Barbed  wire  consumption  has 
also  reached  enormous  proportions,  because  of  the 
extraordinary  demand  for  fencing  purposes,  espe¬ 
cially  in  agriculture.  It  is  painted  or  galvanized, 
and  is  sold  by  number  of  points,  and  is  rolled  on 
wooden  rolls  in  50-pound,  100-pound  and  other 
sized  lots.  Among  the  well-known  makes  are 
Glidden  2  and  4-point,  Baker  2-point,  Ellwood, 
Junior,  2-point,  Iowa  4-point,  Lyman  4-point, 
Waukegan  2  and  4-point. 

Wire  Nails.  —  A  large  percentage  of  the  wire 
production  is  used  in  wire  nail  manufacture; 
among  the  larger  varieties  are  barbed  common 
flooring  nails,  barbed  car,  light  or  heavy;  finish¬ 
ing,  clinch,  casing,  fence,  hinge,  light  and  heavy; 
barbed  roofing,  slating,  shingle,  lining,  barrel 
nails,  tobacco  nails,  boat  nails,  spikes  and  barbed 
dowels. 

Quite  a  variety  of  special  wire  nails  are  made, 
known  as  flat  smooth,  flat  chequered,  countersunk, 
rose  head,  diamond  head,  round,  oval  and  flat 
heads,  oval  brads,  triangular  nails,  clout  nails, 
lath  nails,  tram  nails,  square  nails,  steel  escutcheon 
pins  and  double-pointed  dowels. 

Spikes  are  made  for  railroad  use  from  -?^-x2-| 
to  fx6  inches,  and  sold  in  kegs  of  100,  112,  200 
and  224  pounds.  Wire  tacks  for  carpets  and  up¬ 


holsterers  are  sold  in  packages  of  from  1  to  24 
ounces,  and  fence  staples  f  to  2  inches  long. 

Woven  Wire. — Woven  wire  fencing  consumes  a 
large  output  of  wire  mills,  and  is  made  in  “regular 
style,”  22^  to  49  inches  high,  with  from  7  to  11 
bars;  “special  hog,  horses  and  cattle,”  from  20  to 
08  inches  high;  “special  sheep  and  horse,”  from  26 
to  35  inches  high,  and  “special  farm  fence,”  from 
45  to  49  inches  high. 

Hog  Wire. — There  are  various  other  styles,  one 
of  which  is  known  as  “McMullen  Diamond,”  for 
fencing  in  hogs,  2x4  and  3x6  and  4x8  mesh, 
and  of  heights  varying  from  18  to  72  inches.  This 
fencing  comes  in  rolls  containing  20  and  40  rods. 
There  is  also  made  twisted  ribbon  fencing,  barbed 
netting  and  horse  fence  wire,  and  two-and  three- 
ply  twisted  galvanized  barbless,  sold  on  reels. 
Poultry  netting  is  made  from  f-inch  to  3-inch 
mesh,  and  from  12  to  72  inches  wide,  and  from  14 
to  20  gauge. 


Comparative  Summary  of  Wire  Production. 


1880 

1890 

1860 

Number  of  establishments.. 

Capital  invested . 

Wage-earners  ....  ........ 

40 

84,230,071 

6,169 

81,982,731 

810,836,605 

24 

811,607,685 

7,596 

83,856,522 

822,012,804 

29 

84,242,173 

1,603 

8859,645 

89,421,238 

Wages  paid . . . 

Value  of  products . . . 

The  apparent  decrease  of  $12,591,566  in  the 
value  of  products  reported  under  the  classification 
“Wire,”  as  shown  in  the  above  table,  is  explained 
by  the  fact  that  in  1890  all  the  establishments  in 
which  wire  constituted  the  product  of  chief  value 
were  put  under  that  class,  but  in  1900  only  such 
establishments  as  purchased  the  wire  rod  or  plate 
from  which  wire  was  manufactured  were  so  in¬ 
cluded.  The  value  of  products  reported  for  this 
industry  in  1890  was,  as  seen  above,  $22,012,804, 
which  was  the  value  of  the  entire  product  manu¬ 
factured  in  wire  mills  proper  and  in  iron  and  steel 
works.  In  1900  the  value  of  products  of  the  in¬ 
dustry  “wire”  was  $9,421,238;  the  value  of  iron 
and  steel  wire  manufactured  by  iron  and  steel  es¬ 
tablishments  in  which  the  raw  material  was  iron 
ore  or  pig  iron,  or  iron  or  steel  ingots,  blooms 
billets,  etc.,  was  $35,283,688,  which,  added  to  $9,- 
421,238,  makes  the  total  value  of  wire  manufac¬ 
tured  in  1900,  $44,704,926.  It  should  be  ex¬ 
plained,  however,  that  a  considerable  part  of  the 
wire  reported  by  iron  and  steel  establishments  was 
not  sold  as  such,  but  was  re-manufactured  by  the 
same  establishments  into  wire  nails.  Making  due 
allowance  for  this,  it  can  be  stated  with  certainty 
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that,  instead  of  decreasing,  the  value  of  wire  man¬ 
ufactured  and  sold  as  such  during  the  census  year 
exceeded  considerably  the  value  of  that  made  and 
sola  in  1890. 

An  Allied  Industry. — Consideration  of  the  wire 
industry  is  not  complete  except  in  connection  with 
that  of  almost  equal  importance,  the  wire-work, 
rope  and  cable  industry,  as  stated  below: 


Comparative  Summary  of  Wire  work,  Rope  and  Cable  Industry. 


1880 

1890 

1900 

N  umber  of  establishments  . . 
Capital  invested . 

305 

$3,681,893 

4,459 

$1,708,175 

$9,127,818 

569 

$11,767,902 

6,954 

$3,085,591 

$15,552,857 

597 

$16,374,629 

9,255 

$3,934,525 

$19,942,822 

Wage  earners . 

Wages  paid . . 

Value  of  products . 

"Wooden  and  Stamped  Wares, 

Stamping  Machinery. — The  devising  of  heavy 
machinery  for  the  rapid  stamping  of  thin  metal 
into  various  shapes  for  domestic  purposes  has 
given  rise  to  an  industry  of  great  importance. 
The  primitive  method  for  stamping  metal  into 
shape  for  domestic  use  was  laborious,  costly  and 
unsatisfactory.  With  the  production  of  cheap 
iron  and  steel  and  the  urgent  requirements  of 
householders,  inventors  devised  appliances  for  the 
rapid  production  of  a  vast  variety  of  goods  of 
which  the  modern  kitchen  furnishes  the  evidence. 
The  raw  material  is  reduced  to  its  proper  thick¬ 
ness  by  being  passed  through  rolls  until  the  re¬ 
quisite  thickness  is  secured;  it  is  then  automat¬ 
ically  cut  into  proper  sizes  and  also  automatically 
passed  to  the  operators  who  place  each  piece  in 
position  to  be  stamped.  This  operation  is  con¬ 
ducted  with  great  rapidity  and  in  this  way  a  vast 
variety  of  stamped  goods  are  produced  at  a  cost 
which  places  them  within  the  reach  of  all. 

Woodenware. — The  method  of  production  of 
woodenware  is  simpler  and  requires  an  entirely 
different  class  of  machinery.  By  the  aid  of  this 
machinery,  bowls,  platters,  spoons,  butter  prints, 
plates  and  dishes  are  produced  automatically  at 
remarkable  speed.  These  wares  are  in  great  re¬ 
quest  in  households,  dairies  and  in  many  other 
industries,  and  serve  temporary  purposes  which 
make  them  of  great  value.  The  industry  has  de¬ 
clined  in  activity  during  the  past  few  years,  owing 
to  the  abundance  of  other  facilities  furnished  by 
paper  mills  and  paper-bag  mills.  Paper  is  now 
being  used  for  a  vastly  increased  variety  of  pur¬ 
poses  in  the  domestic  arts.  Paper  receptacles  of 


almost  endless  variety  are  now  being  produced  at 
a  cost  much  less  than  that  of  wood  and  better 
serve  the  purpose. 

Statistics. — The  woodenware  industry,  not 
otherwise  specified,  which  in  1880  engaged  287 
plants,  employing  5,033  workmen,  has  now  fallen 
to  104  plants,  employing  3,036  workmen.  The 
products  of  these  factories  in  1880  amounted  to 
$5,235,474,  and  in  1900,  $3,585,542.  The 
stamped-ware  industry,  on  the  contrary,  has 
grown  rapidly  and  is  in  a  large  measure  also  re¬ 
sponsible  for  the  decadence  in  the  demand  for 
woodenware.  In  1880,  27  establishments  were 
engaged  in  producing  stamped  ware;  in  1900,  139. 
The  number  of  workmen  engaged  in  the  former 
decade  was  2,730;  at  the  latter,  10,002,  to  whom 
wages  were  paid  as  follows:  in  1880,  $972,544;  in 
1900,  $3,730,341,  showing  a  growth  of  the  indus¬ 
try  in  20  years  to  have  been  almost  fourfold. 
The  value  of  the  products  in  these  years  were,  in 
1880,  $3,997,926;  in  1900,  $14,546,191. 


Wood  Preservation. 

Tentative  Methods. — Methods  of  wood  preserva¬ 
tion,  more  or  less  efficient,  have  been  developed, 
which,  while  possessing  valuable  chemical  merits, 
are  devoid  of  value  because  they  cannot  be  com¬ 
mercially  applied.  The  preservation  of  wood  has 
engaged  the  attention  of  chemists  and  others  for 
many  years,  but  even  now  there  remains  much 
more  to  be  done  than’ has  yet  been  done  to  give 
the  industry  a  permanent  footing. 

Progress  Being  Made. — The  railroad  require¬ 
ments  of  the  country,  especially  for  ties,  has  for 
years  stimulated  inventors  and  others  to  find 
economic  and  rapid  method  for  the  preservation 
of  timber,  but  as  yet  none  of  the  processes  pre¬ 
sented  have  met  with  general  approval.  There 
are  quite  a  number  of  wood-preserving  plants  in 
the  United  States  which  are  doing  a  successful 
business  and  wherein  processes  are  being  im¬ 
proved,  but  for  general  commercial  purposes  the 
art  has  not  yet  reached  a  point  where  it  meets  all 
requirements. 

Preserving  Compositions. — Injections  of  various 
compositions  are  made  under  various  processes, 
most  of  them  involving  drying  and  soaking,  etc. 
All  of  them  are  ingenious  and  creditable  to  in¬ 
ventive  enterprise.  A  method  prevails  in  France 
consisting  of  the  application  of  lime  in  a  tank. 
One  plan  is  to  pile  the  planks  in  the  tank  and 
cover  them  with  a  layer  of  quicklime  which  is 
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gradually  slaked  with  water.  In  the  kyanizing 
of  timber  it  is  sometimes  immersed  in  a  saturated 
solution  of  corrosive  sublimate  in  a  wooden  tank 
and  put  together  so  that  no  metal  of  any  kind 
can  come  in  contact  with  the  solution.  The  im¬ 
pregnating  of  wood  while  in  a  vacuum  with  a 
small  solution  of  sulphate  of  iron,  and  afterward 
forcing  into  the  timber  a  solution  of  sulphate  of 
lime,  is  found  efficient. 

Other  Methods. — Another  method  impregnates 
the  timber  thoroughly  with  a  simple  solution  of 
soap  mixed  with  an  acid.  A  favorite  solution  used 
is  zinc  chloride.  One  method  uses  common  salt 
in  a  chemically  pure  crystalline  form  which,  in 
combination  with  alum,  makes  the  timber  in¬ 
combustible.  A  process  for  preserving  oak  con¬ 
sists  in  boiling  the  wood  in  a  solution  of  gallo- 
tanic  acid.  Posts  and  pier  piles  are  rendered 
nearly  indestructible  by  boring  one  or  more  holes, 
larger  or  smaller,  in  the  center  of  the  butt,  or  the 
whole  length  if  desirable,  then  filling  with  boiling 
coal  tar  and  closing  the  aperture  with  a  long 
paper  wedge  well  driven  home.  Posts  thus  pre¬ 
served  and  the  exterior  surface  dressed  with  resin 
varnish  will  last  for  centuries.  Wood  exposed  to 
the  air  should  not  be  dressed  with  coal  tar  but 
with  Stockholm  tar  or  resinous  varnish.  Wood  is 
rendered  extremely  durable  and  weatherproof  by 
covering  it  with  hot  linseed  oil  varnish,  several 
coats  being  applied  in  succession  after  drying. 
The  value  of  creosote  as  a  wood  preserver  is  gen¬ 
erally  recognized,  but  the  direct  injection  requires 
great  quantities  of  heavy  oil  and  causes  a  dessica- 
tion  of  the  injected  pores.  The  high  boiling 
point  of  creosote  does  not  permit  its  employment 
in  vapor. 

Room  for  Improvement. — All  methods,  while  ef¬ 
fective  within  certain  limits,  lack  the  essential 
feature  of  broad  commercial  value.  These  pro¬ 
cesses  are  readily  applicable  in  small  quantities 
of  wood,  but  the  commercial  requirements  of  to¬ 
day,  especially  railroad  track  requirements,  call 
for  the  preservation  of  timber  on  a  larger  scale 
than  has  yet  been  effected.  Those  who  are  now 
leading  in  the  industry  in  this  country  feel  con¬ 
fident  that  they  are  on  the  road  to  success. 

Best  Solutions. — The  growing  scarcity  of  tim¬ 
ber,  especially  for  railway  ties,  is  creating  much 
interest  in  the  United  States,  and  energetic  ef¬ 
forts  are  being  made  with  a  fair  show  of  com¬ 
mercial  success  to  supply  the  want.  Impregna¬ 
tion  of  various  solutions  under  the  action,  gen¬ 
erally  of  heat,  or  sometimes  under  the  action 
of  chemical  solutions,  is  the  prevailing  method. 


There  are  as  yet  no  definitely  established  or 
widely  accepted  formula  as  to  the  best  solutions 
to  use.  Kilns  of  special  construction  are  used  in 
some  localities  in  connection  writh  facilities  to 
apply  the  best  chemical  agents  available,  and 
railway  managers  are  using  more  or  less  lumber 
so  treated. 


Comparative  Summary  of  the  Wood  Preserving  Industry. 


1880 

1890 

1900 

Number  of  establishments . . . 
Capital  invested . 

2 

$120,000 

36 

$14,717 

$101,110 

4 

$262,718 

80 

$29,317 

$143,475 

21 

$1,229,74$ 

478 

$205,105 

$2,395,748 

Wage-earners . 

Wages  paid.  . . . . . 

Value  of  products . . . 

Fire-Proofing.— It  is  to  be  noted  that  valuable’ 
processes  have  been  worked  out  in  fire-proofing 
lumber  for  construction  purposes,  as  well  as  for 
shipbuilding  purposes,  which  promise  ultimate 
commercial  success.  Numerous  public  tests  have 
been  given  within  the  past  two  or  three  years  of 
non-infiammability  of  lumber  in  temporary  con¬ 
struction,  which  demonstrate  beyond  peradventure 
that  this  characteristic  can  be  imparted  to  lumber 
in  a  most  satisfactory  manner.  However,  the  fact 
that  insurance  is  cheaper  than  specially  treated 
lumber  will  check  its  rapid  introduction. 


"Wood-workers  and  Wood-working  Machinery* 

Tools  of  the  Early  Woodworkers. — The  wood¬ 
worker  may  be  justly  entitled  to  the  distinction  of 
being  the  earliest  mechanic.  The  hammer  and 
wedge,  or  what  answered  the  same  purpose,  were 
perhaps  his  first  tools.  The  saw  was  probably  the 
next  device,  and,  though  spoken  of  in  Scriptures 
and  other  ancient  writings,  nothing  is  known  of 
its  origin.  Talus,  the  mythical  originator  of  the 
first  saw,  is  said  to  have  formed  it  from  the  jaw¬ 
bone  of  a  snake.  Perdix,  we  are  told,  used  the 
backbone  of  a  fish.  The  saw  of  the  early  Grecian 
carpenters  had  a  similar  form  to  ours,  and  with 
it,  according  to  ancient  testimony,  quite  service¬ 
able  work  was  done.  Saws  were  used  in  Germany 
as  early  as  the  fourteenth  century,  although  there 
is  scant  information  as  .to  the  material  of  which 
they  were  composed.  It  is  written  down  in  the 
old  books  that  there  was  a  sawmill  at  Breslau  in 
1427,  where  lumber  was  manufactured;  one  at 
Holstein  in  1545,  one  at  Lyons  in  1555,  one  in 
Eatisbon  in  1575,  and  one  in  Norway  as  far  back 
as  1530.  The  first  sawmill  erected  in  Holland 


Wood  Working  Industry. 


N9  OE 
ES/ABL  ISM- 

WAG  E 
EAP.UEP& 

WAGES  PAID 

VALUE  OF  PRODUCTS 

Agricultural  Implements 

7/5 

46,582 

DOt-L/A/ZS,'. 

22,450,880 

DOLLARS . 

101,207.428 

Wheel  wright/ no  &  Blacksm/th/ng. 

5/, 77/ 

36,193 

/7, 974,261 

85,  79/  630 

Bokes  ,  Phck/ng. 

896 

22, 034- 

7,827,955 

38,2/6.384- 

BoX.ES,  C/GAR. 

3/5 

4  609 

/, 4 3 9, 5 99 

5,856. 9/5 

CarFENTEFZ/N  G 

21,31 5 

/ 23,985 

11,049,737 

3/6.  IOI ,758 

Co  ORER.  A  GE 

2/46 

22,938 

9,200,303 

40,576  46Z 

Engraving  Wood 

/45 

337 

2  06,537 

6/6 , 166 

Last  Making. 

65 

//3! 

649, 654 

1,879 ,  742 

Lumber  8<T/mber 

33,035 

283,260 

/ 04,640' 59! 

566,832,984- 

Planing  Well  Products 

4204 

7562] 

32,685.2/0 

168,343  003 

Pumps  ,  not  Steam  . 

/ 3o 

632 

247, 193 

/,34/,  7/3 

Pefrigirators  . 

95 

3329 

/.  287.488 

5,3/7,886 

Shirbuilding. 

/,// 6 

46,78 1 

24,839,163 

74.578,158 

Wheel  barrows 

/  5 

32/ 

/  27, 39  8 

454,44/ 

Wind  mills. 

68 

2,045 

940,474 

4,354,3/2 

Wood  Turning  &  Carv/ng 

1/7/ 

// ,569 

4,375,345 

/4  338,503 

Wooden  Ware.  ms/vt/o/ved. 

704 

3  206. 

7,073,303. 

3.585,542. 

* 


Furniture  and  Upholstering  Industry. 


COMPAR.AT/\SE 

\//E.W. 


J7?  of  Establishments. 
-Salaried  Officials . 
Salaries  Paid  (Dollars) 
Wage  Earners. 

Wages  Paid  (Dollars ) 
Capital  /n vested  (dollars) 
Cost  of  Materials  (Dollars ) 
Value  of  Products  (Dollars) 


1900 


7.972. 
7.235 
7  042 ,/  72 
100,0/8 
40,638.8/0 
1/7.982.09/ 
64,499,877 
/53./68.303 


/8SO 


5,9  73 
8,9/7 
7,976.186 
83,581 
40,8/6,566 
93  842,/ 47 
55/25,830 
135.627.332 


ISSO 


6.008 


62.662 
25,048,4/4 
47. 83/,  529 
40,  OH .  090 
85.004,6/8 


Weight  of  Seasoned  Lumber  * 

Reasoned  Lumber  of  the  Various  Lands  we/gfis  as  fo/fowsper /.000ft. 

jjvv, 

If 

(SLa, 

7i la 

KINDS) 

POUNDS 

KINDS 

POUNDS 

4 

m 

& 

r 

<•  a  *  . 

P/TCH  P/HE 

MAPLE 

BEECH 

DOGWOOD 

H  /CKO  BY 

LOCUST 

CHE  PRY 

WALNUT 

OAK 

ASH 

CYPRESS 

a,/oo 

4,000 

4,000 

3,3  SO 
3,9S0 
3,800 
3JOO 
3,680 

3,650 

3,550 

3,400 

ELM 

CHESTNUT 

RED  P/NE 

POPLAR 

B/RCH 

CEDAR 

YELLOW  P/NE 

WHITE  P/NE 

WILLOW 

NORWAY  SPRUCE 
HEMLOCK 

BUTTERNUT 

3. 2.50  { 

3. 150  ' 

3,080 
3,050 
2,975  ’ 

2,930 
2,880 
2,850 
2,770 
2,680 
2,360 
7,950. 
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■was  at  Saardan  in  1596;  one  was  in  operation  in 
■Sweden  in  1653. 

Sawmills  in  England. — The  first  sawmill  in 
.England  was  erected  by  a  Dutchman  in  1663,  near 
Dondon.  James  Stansfield  built  a  sawmill  in 
1768,  which  a  mob  tore  down,  as  it  invaded  the 
“rights  of  labor”  and  deprived  workmen  of  their 
previous  opportunities  of  employment,  as  they  be¬ 
lieved.  The  circular  saw  was  invented  in  Holland 
and  introduced  in  England  in  1777. 

Saws  in  the  Colonies. — The  early  colonists  used 
saws,  and  they  were  highly  prized  and  carefully 
used,  because  of  the  difficulty  in  obtaining  them. 
For  many  years  the  only  saws  used  were  obtained 
from  England,  and  their  importation  continued 
down  until  William  Disston,  a  generation  or  so 
ago,  produced  saws  of  superior  merit  and  service¬ 
ability.  Since  that  time  on,  their  importation  fell 
off.  In  1824  Eobert  Eastman,  of  Brunswick,  Me.* 
patented  a  circular  saw  which  found  ready  and 
liberal  acceptance.  The  business  of  saw  making 
early  assumed  prominence,  because  of  the  urgent 
requirements  for  lumber. 

Saws  at  International  Exhibitions. — At  the  In¬ 
ternational  Exposition  in  1851  the  exhibition  of 
saws  greatly  stimulated  the  industry  of  manufac¬ 
turing  wood-working  machinery.  From  that  time 
on  invention  followed  invention  in  quick  succes¬ 
sion,  showing  saws  of  increasing  speed,  efficiency 
and  adaptability  for  all  kinds  of  work.  At  suc¬ 
ceeding  international  exhibitions  the  exhibitions 
of  saws  of  all  kinds  constituted  one  of  the  most 
important  features.  The  rapid  development  of 
wood-working  machinery  may  be  largely  attrib¬ 
uted  to  the  ingenuity,  inventiveness  and  enter¬ 
prise  of  the  maker  of  hand  and  circular  and  band 
.saws. 

Historical  Reference.  —  Going  back  a  little  in 
the  history  of  saws,  we  learn  that  the  first  attempt 
to  supersede  hand  planing  by  machinery  was  made 
by  Hatton  in  1776;  Bentham  followed  him,  in 
1791,  with  additional  improvements;  Bramah,  in 
1802,  followed  with  decided  innovations,  but  it 
was  not  until  1857  that  decided  progress  was  made 
upon  broad  commercial  lines,  that  resulted  in  the 
production  of  planing  and  molding  machines  that 
would  saw,  plane,  groove  and  tongue  all  at  the 
same  time,  by  a  series  of  saws,  planes  and  revolv¬ 
ing  chisels. 

American  Inventors. — American  inventors  early 
set  their  wits  to  work,  driven  by  imperative  neces¬ 
sities,  and  brought  out  machines  with  cutters 
working  on  a  vertical  axis  with  an  improved  re¬ 
versing  gear  fitted  to  the  traveling  table.  Facto¬ 


ries  for  the  turning  out  of  wood-working  machines 
sprang  into  existence,  and  marvelous  mechanical 
progress  was  made.  Machinery  was  built  with 
surprising  dispatch.  Among  some  of  the  early 
makers  were  Fay,  Farrar,  Rogers  and  Whitney. 
Molding  and  shaping  machines  next  followed. 
The  first  band  saw  was  patented  in  France  in 
1815.  Numerous  improvements  followed,  until 
the  present  band  saw  was  evolved.  The  jigger 
saw,  with  its  flexible,  self-adjusting  bow,  soon  ap¬ 
peared,  and  it  was  successively  improved.  Rich¬ 
ards  introduced  the  reciprocating  movement  by 
attaching  the  saw  arms  to  a  continuously  revolv¬ 
ing  wheel.  One  advantage  of  the  band  saw  is 
that  even  in  heavy  timber  the  power  required  is 
small,  the  wear  and  tear  moderate  and  the  cut 
continuous.  The  lines  of  the  design  can  easily  be 
followed.  Saws  of  very  thin  gauge  are  used  in 
the  production  of  architectural  designs  of  great 
variety,  and  they  can  be  worked  out  at  an  im¬ 
mense  saving  over  older  methods.  These  saws 
can  be  arranged  to  cut  iron,  bone,  ivory,  paper, 
cloth,  leather  and  other  material. 

The  Mortising  Machine.— The  invention  of  the 
mortising  machine  is  generally  attributed  to  Sir 
Samuel  Bentham,  who  introduced  it  in  1793.  A 
mortising  augur  for  making  square  holes  appeared 
in  1826.  This  was  followed  at  Lowell,  Mass.,  by 
a  device  for  reversing  mortising  chisels  by  the 
foot.  Another  improvement  varied  the  stroke  of 
the  chisel  by  link  motion. 

Tenoning  Machines. — Tenoning  machines,  nat¬ 
urally,  followed  mortising  machines.  They  are 
usually  divided  into  three  classes — machines  with 
cutters  running  parallel  or  vertical,  and  working 
across  or  with  the  grain  of  the  wood;  machines 
which  form  the  tenons  by  an  arrangement  of  jaws, 
and  machines  in  which  the  wood  to  be  tenoned  is 
held  vertically  and  passer1,  between  circular  cutter 
disks  or  gears. 

Dovetail  Jointing.  —  Dovetail  jointing  has 
brought  out  many  inventions  of  great  value.  By 
suitable  gearing  the  inclination  of  the  saw  disks 
is  changed  from  vertical  to  horizontal,  and  are 
arranged  to  cut  dovetails  as  required. 

Special  Machinery. — Veneer-cutting  machines 
are  of  two  kinds — sawing  and  slicing.  Wheel  and 
carriage-making  machinery  has  been  developed  to 
a  remarkable  extent  by  numerous  inventors  who 
found  strong  inducements  in  the  demand  which 
sprang  up  for  this  specialized  branch  of  invention. 
In  the  construction  of  the  carriage  wheel  no  less 
than  twenty  machines  can  be  used  to  advantage. 
Cask-making  machinery  has  also  been  developed 
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to  a  high  point  of  excellence  and  economy,  in 
which  direction  inventors’  ingenuity  seems  almost 
to  have  exhausted  itself.  In  subsequently  im¬ 
proved  saw  and  cutter-sharpening  machines  the 
emery-wheel  is  mounted  on  a  small  steel  spindle 
running  in  centers  and  fitted  with  a  counterbal- 
alced  swinging  carriage. 

Supremacy  of  American  Machinery.  — The 
wood-working  machinery  industry  has  been  de¬ 
veloped  in  the  United  States  to  a  completeness 
probably  far  beyond  that  of  any  other  in  the  coun¬ 
try  in  point  of  adaptability,  speed  of  operation 
and  economy.  Machines  are  built  not  only  to  do 
almost  everything  that  can  be  done  by  hand,  but 
many  things  which  human  hands  cannot  do,  ex¬ 
cepting  at  an  impracticable  outlay  of  time  and 
effort.  The  great  wood-working  machinery  plants 
of  the  United  States  lead  the  world  in  the,  variety 
of  machines  produced,  in  their  power,  rapidity, 
efficiency  and  smoothness  of  workmanship.  To 
the  wood-working  machinery  makers  is  due  a 
large  share  of  the  credit  for  the  masterful  accom¬ 
plishments  of  American  craftsmen  in  all  those 
industries  where  machinery  is  used  to  fashion 
wood  for  further  association  with  iron  and  steel. 

The  Scroll  Saw. — Among  the  machines  used  by 
the  wood-worker  may  be  mentioned  the  scroll 
saw,  which  is  made  in  great  variety.  It  is  built  of 
iron  and  steel,  with  a  table  top  of  narrow  strips 
of  hard  wood,  and  is  mounted  on  an  iron  pedestal; 
its  shifter  and  brake  are  operated  by  the  foot,  and 
is  adjustable  for  belts  running  in  any  direction. 
The  tension  is  evenly  graduated  on  some  of  these 
machines;  some  tight  and  loose  pulleys  are  6  inches 
in  diameter  by  inches  face,  and  make  900  revo¬ 
lutions  per  minute. 

Panel  Planers. — Panel  planers,  used  by  car 
builders,  sash  and  door,  cabinet,  pattern  and  cigar- 
box  makers,  will  plane  from  one-sixteenth  of  an 
inch  to  8  inches  in  thickness,  and  as  short  as  4 
inchust,  without  clipping  the  ends  of  the  work. 
The  feed  has  various  changes.  The  tight  and 
loose  pulleys  on  some  machines  are  10  inches  in 
diameter,  and  make  900  revolutions  per  minute. 

Cutting-Off  Saw. — Another  valuable  machine  is 
a  swing  cutting-off  saw,  which  is  very  rigid,  will 
not  admit  of  any  tension,  and  makes  550  revolu¬ 
tions  per  minute  for  16-inch  saws.  Pulleys  9 
inches  in  diameter,  with  4-inch  face,  are  often 
used.  The  panel-raiser  is  an  important  adjunct 
of  the  wood-working  shop  for  raising  panels  of 
any  style,  width  or  thickness.  The  heads  may  be 
inclined  to  any  angle  and  adjusted  to  and  from 
the  work  without  disturbing  the  angle;  both  table 


and  guide  are  adjustable.  A  horizontal  boring 
machine  for  light  boring  is  an  indispensable  ma¬ 
chine,  and  has  a  sliding  table  and  pin-stop  to  regu¬ 
late  the  depth  to  be  bored. 

Horizontal  Boring  Machines. — Then  there  are 
horizontal  boring  machines  with  treadles,  which 
are  much  used  in  agricultural,  wagon  and  furni¬ 
ture  shops.  In  this  machine  the  work  to  be  bored 
remains  stationary  on  the  table,  while  the  travers¬ 
ing  steel  spindle  is  moved  up  to  it  by  means  of  a 
jointed  treadle.  The  table  can  be  raised  or  low¬ 
ered  and  pivoted  for  boring  at  any  desired  up¬ 
ward  or  downward  angle.  It  has  gauge  slides 
and  a  spacing  rod,  and  a  collar  regulates  the 
depths  to  be  bored. 

The  Wood  Lathe. — The  wood  lathe  is  an  im¬ 
portant  feature  of  the  wood  shop.  It  consists  of 
a  head  and  tail  stock,  tool  stand,  three  tees,  face 
plate,  etc.  The  molder  is  a  very  important,  com¬ 
plicated  and  wonderful  piece  of  machinery,  and  is 
made  in  various  sizes.  One  molder  much  used  is 
the  9-inch,  which  has  a  large  range  and  capacity 
of  work,  and  cuts  up  to  9  inches  in  width.  It  will 
dress  on  all  four  sides,  flooring,  sheathing,  etc. 
The  side  arbors  are  adjusted  vertically  and  later¬ 
ally.  It  has  four  large  feed-rolls,  powerfully 
geared,  and  allows  the  table  to  drop  eight  inches. 
Another  molder  is  a  two-spindle  upright,  with  a 
table  54  by  44  inches.  Jointers  or  hand  planers 
are  also  made  in  great  variety.  Band  saws  are  of 
numerous  designs  and  execute  a  great  variety  of 
work  with  wonderful  celerity.  With  band  saws 
great  progress  has  been  made  in  the  wood-working 
craft  and  a  variety  and  quality  of  work  is  turned 
out  which,  to  the  outsider,  appears  almost  mirac¬ 
ulous. 

The  Woodworker. — The  remarkable  progress  of 
the  wood-working  industry  is  almost  without  par¬ 
allel  in  the  domain  of  handicrafts.  Inventive 
talent  has  been  lavish  in  this  direction.  The  wood¬ 
workers  of  America  lead  the  world  in  the  quality 
of  work  done,  as  well  as  in  volume  per  machine. 
The  transition  of  crude  material  into  a  thousand 
forms  of  utility  is  done  with  almost  miraculous 
celerity,  and  the  mental  and  physical  power  of 
the  workmen  is  kept  on  n  tension  to  feed  these 
voracious  machines,  which  work  with  a  fine  mathe¬ 
matical  exactness.  American  wood-working  ma¬ 
chinery  has  become  known  throughout  the  worldj 
and  its  influence  on  the  habits  of  the  people  of 
other  lands  is  manifest. 

The  Wood- Working  Industry. — Wood-working 
machinery  has  been  improved  up  to  a  perfection 
that  enables  the  wood-worker  to  furnish  wood  in 
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almost  any.  conceivable  shape  and  for  almost  any 
desired  purpose.  This  machinery  represents  the 
highest  inventive  talent,  and  performs  work 
which  to  the  outsider  would  seem  almost  beyond 
the  power  of  machinery  to  perform.  The  products 
of  wood-working  shops  enter  into  numerous  in¬ 
dustries,  the  implement  and  vehicle  industries 
being  large  consumers  of  their  output.  The 
abundance  of  suitable  wood  stimulates  production 
and  enables  manufacturers  to  select  the  most  use¬ 
ful  and  fit  kinds  to  meet  the  specific  requirements 
to  be  subserved. 


Comparative  Summary  of  the  Wood  Turning  and  Carving  Industry. 


1880 

1890 

1900 

Number  of  establishments . .  . 

Capital  invested . 

"Wage-workers . 

916 

84,482,800 

7,240 

82,585,578 

88,426,817 

872 

87,825,688 

7,402 

83,338,553 

810,939,647 

I, 171 

810,278,418 

II, 569 
84,375,345 

818,338,503 

Wages  paid . 

Value  of  products . 

These  figures  do  not  include  all  the  products 
of  wood-working  establishments,  because  of  the 
rules  governing  the  Government  in  the  collection 
of  statistics,  more  or  less  production  being  sepa¬ 
rately  included  in  the  production  of  many  plants 
not  specially  devoted  to  wood  working. 


Woolens  and  Wool  Workers* 

Ancient  Weaving. — It  is  not  generally  known 
that  weaving  was  practiced  by  prehistoric  man. 
It  was  the  first  human  necessity  after  securing 
sustenance;  there  are  records  showing  that 
weaving  in  some  form  or  other  was  understood 
and  practiced  by  all  peoples  in  all  times.  Wool 
was  probably  the  first  substance  used.  The 
Phoenicians,  Assyrians  and  Egyptians  were  mas¬ 
ters  of  the  weaving  craft  and  the  ancient  his¬ 
torians  speak  of  the  excellence  of  their  work. 
Tfie  poems  of  Homer  abound  with  descriptions 
of  magnificent  materials  used  for  dress  and  tapes¬ 
try  hangings.  The  Romans  possessed  immense 
stores  of  most  magnificent  textiles  of  every  de¬ 
scription.  Weaving  was  cultivated  in  Byzantium 
between  the  sixth  and  thirteenth  centuries,  and 
when  silk  was  introduced  into  Europe  in  the 
reign  of  Justinian,  an  additional  stimulus  was 
given  to  weaving.  More  than  two  thousand  years 
before  Europeans  had  conceived  of  applying  mod¬ 
ern  methods  to  the  manufacture  of  textiles,  the 
people  of  India  understood  and  practiced  hand 
spinning,  weaving  and  dyeing. 

In  the  Fourteenth  Century.  —  The  fourteenth 
century  was  the  golden  age  of  tapestry,  and  Flan¬ 


ders  was  the  center  of  the  industry,  where  per¬ 
fect  models  of  textile  art  were  produced,  rich  in 
color,  strong  in  decorative  effect,  graceful  in 
drawing  and  composition  and  arranged  with  con¬ 
summate  skill. 

First  American  Woolen  Mills. — The  first  at¬ 
tempt  at  woolen  goods  was  at  Rowley,  Mass.,  in 
1643.  The  wool-card  machinery  devised  by  Amos 
Whittlemore  in  1797,  transformed  the  whole 
woolen  industry.  John  Goulding  and  a  few 
others  revolutionized  the  methods  in  the  carding 
department.  The  first  cloth  mill  of  any  size  was 
erected  at  Pittsfield,  Mass.,  in  1812,  by  L.  Pom¬ 
eroy.  Spinning  jennies  were  introduced  there  in 
1856,  and  a  power  loom  for  broadcloth  was  started 
in  that  town  in  1826. 

Woolen  Manufacture  at  Philadelphia.  —  Early 
English  settlers  near  Philadelphia  in  1710  en¬ 
tered  upon  the  production  of  woolen  cloth  and  in 
Pennsylvania  the  output  that  year  was  30,000 
yards.  The  industry  was  largely  carried  on  in 
households. 

Inventions. — The  series  of  inventions  which  led 
up  to  the  marvelously  ingenious  looms  of  the 
present  day  originated  with  the  invention  of  the 
fly-shuttle,  so-called  because  of  the  rapidity  of  its 
motion,  and  which  was  invented  by  John  Kay,  of 
Bury,  England,  in  1733.  Previous  to  Kay’s  time 
the  shuttle  was  thrown  by  the  weaver’s  hand 
across  and  through  the  warp  threads  from  side 
to  side  of  the  web.  His  invention  brought  the 
plain  hand  loom  practically  into  the  form  in 
which  it  continues  at  the  present  time,  and  it 
formed  the  basis  of  all  modern  textile  machinery. 

Stock  Cards. — James  Hargreaves  adopted  stock 
cards  used  in  woolen  manufacture  to  the  carding 
of  cotton.  Then  he  invented  the  spinning  jenny 
in  1767.  Next,  Arkwright  contrived  the  spinning 
frame.  The  next,  an  epochal  event,  was  the 
mule,  completed  by  Samuel  Crompton  in  1775. 
In  1792,  William  Kelly,  of  Glasgow,  applied 
power  to  the  mule.  Richard  Roberts  introduced 
the  “cam  shaft”  by  which  all  movements  were 
regulated  so  as  to  succeed  one  another  in  proper 
order;  in  1830  he  patented  a  “quadrant”  winding 
apparatus. 

The  Jacquard  Loom. — The  invention  of  the  Jac¬ 
quard  loom  was  due  to  Joseph  Marie  Jacquard,  of 
Lyons,  France.  He  was  asked  by  Napoleon  to 
improve  the  then  complicated  loom,  which  he 
did  to  the  lasting  advantage  of  the  textile  in¬ 
dustry.  The  fundamental  conception  of  the  J ac- 
quard  loom  is  to  raise  any  number  of  .separate 
leaches,  corded  leaches  or  heddles  in  any  order 
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and  succession  without  any  tying  of  harness. 
These  machines  are  provided  with  300,  400,  600, 
000,  or  more  hooks,  and  the  whole  function  of  the 
apparatus  is  to  liberate  these  hooks  in  the  order 
and  to  the  extent  necessary  for  the  successive 
sheds. 

The  Carding  Mill.  —  The  carding  mill  is  a 
branch  of  wool  manufacture  which  is  passing 
away.  According  to  the  fibre  to  be  employed  or 
the  yarn  to  be  produced,  the  spindles  employed  in 
wool  manufacture  are  divided  into  three  groups 
— woolen,  worsted  and  cotton.  The  card-wool 
branch  of  wool  manufacture  has  always  been  pre¬ 
eminent  in  the  variety  of  its  products  and  their 
adaptability  to  the  needs  of  consumers.  It  is  in 
the  woolen  mills  that  the  great  mass  of  goods  re¬ 
quired  for  the  clothing  of  the  people  has  been 
made.  The  products  consist  of  broadcloths,  doe¬ 
skins,  cassimeres,  satinets,  jeans,  flannels,  blank¬ 
ets,  woolen  and  cotton  mixed  dress  goods,  linings, 
etc.  The  high-water  mark  in  the  production  of 
the  woolen  goods  branch  of  wool  manufacture  was 
reached  in  1880  before  worsted  became  popular. 

Union  Goods.  —  The  production  of  union  or 
mixed  goods  for  men’s  wear  shows  a  steady  in¬ 
crease.  Cotton  warp  goods  follow.  These  goods 
are  made  on  a  cotion  warp  with  a  weft  of  wool  or 
mixed  wool  or  cotton,  of  which  satinet  is  tho 
type. 

Scouring.  —  The  production  of  woolen  dress- 
goods  has  largely  increased  since  1890,  while  cot¬ 
ton  warp  products  show  a  decline.  Wool  scour¬ 
ing  establishments  now  number  only  twenty-five, 
most  of  them  located  near  sources  of  supply. 
The  operation  consists  of  opening,  burring,  wash¬ 
ing,  scouring  and  dusting,  and  in  these  operations 
the  wool  loses  from  20  to  85  per  cent,  of  its 
weight.  The  average  loss  in  domestic  wools  is 
about  60  per  cent. 

The  industry  of  scouring  and  pulling  wool  is 
closely  connected  with  wool  production  and  wool 
manufacture.  It  is  one  of  the  minor  industries, 
being  represented  in  scouring  by  25  establish¬ 
ments,  in  which,  in  1900,  70,878,519  pounds  of 
wool  were  scoured.  In  wool  pulling  there  are  24 
establishments  engaged,  the  amount  of  wool  pulled 
in  1900  being  28,663,806  pounds.  All  transactions 
in  wool  are  based  on  the  scoured  pound.  It  is 
therefore  of  advantage  to  the  manufacturer  and 
dealer  to  have  scouring  plants  at  hand. 

In  Massachusetts,  Connecticut  and  New  Jersey 
9  scouring  plants  are  doing  business,  6  in  Califor¬ 
nia,  and  the  remaining  scattered  throughout  the 
country. 


Shoddy.  —  Shoddy  is  the  fibre  recovered  from 
woolen,  worsted  or  mixed  rags,  and  is  subdivided 
into  shoddy,  mungo,  flocks  and  wool  extract. 
The  first  two  are  recovered  by  machines  known 
as  “pickers”  and  “garnets.”  The  pickers  pick  or 
tear  the  rags  to  pieces;  and  after  that  others  open 
and  prepare  the  material  for  carding.  Flocks  are 
produced  generally  from  bits  or  pieces  of  all-wool 
rags,  which  are  cut  very  short  into  a  sort  of  pow¬ 
der  by  passing  between  the  blades  of  a  machine 
— a  flock  cutter.  Flocks  are  mostly  used  to  add 
substance  and  weight  to  woolen  cloths,  on  the 
surface  of  which  they  are  spread  during  the  pro¬ 
cess  of  fulling,  which  incorporates  them  into  the 
fibre  by  felting.  They  are  also  used  to  produce  a 
woolly  face  on  waterproof  garments  and  for  sad¬ 
dlery. 

Wool  Extract. — Wool  extract  is  produced  from 
rags  of  mixed  fiber  by  a  process  of  carbonization, 
which  destroys  all  vegetable  material  and  leaves 
only  the  wool,  which  is  then  reduced  to  fiber  by 
mechanical  operations.  Besides  the  shoddy  made 
by  the  shoddy  mills,  a  large  amount  is  made  in 
woolen  mills  from  rags  and  clippings.  Shoddy  is 
chiefly  used  in  making  low'-grade  satinets  and 
heavy  cotton-warp  goods. 

Material  Used. — The  total  cost  of  material  used 
in  the  manufacture  of  wool  in  the  United  States 
in  1900  was  $181,159,127,  of  which  $89,893,350 
was  foreign  and  domestic  wool,  with  which  was 
used  43,414,502  pounds  of  raw  cotton,  3,048,146 
pounds  of  mohair,  55,217,994  pounds  of  cotton 
yarn,  8,415,275  pounds  of  linen  yarn,  70,873 
pounds  of  silk  yarn,  39,965,180  pounds  yarn  of 
jute,  ramee,  etc.,  and  71,496,508  pounds  of 
shoddy. 

Wool,  Cotton  and  Shoddy. — The  total  of  wool, 
cotton  and  shoddy  used  was  564,498,527  pounds, 
or  about  7  pounds  per  individual.  Of  the  total 
consumption  of  wool  in  1900,  394,369,523  pounds, 
the  domestic  production  amounted  to  257,934,- 
562  pounds  and  136,434,961  pounds  foreign. 

Materials  Used  in  Dyeing. — Some  of  the  mate- 
terials  used  in  dyeing  wool  are  logwood,  logwood 
extracts,  camwood,  fustic,  dvewoods,  cudbear, 
gambier,  indigo,  madder,  orchil  and  its  liquor, 
safflower  and  cochineal,  besides  oil  of  aniline  and 
salts  of  aniline,  alizarine  and  coal  tar  colors. 

Three  Classes. — The  products  of  the  wool  manu¬ 
facture  are  of  three  classes — goods  dyed  in  the 
wool,  in  the  yam  and  piece-dyed  goods. 

The  yarns  used  are  classified  woolen,  worsted, 
merino,  cotton,  silk,  spun  silk,  linen,  jute  and 
ramee. 
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Scoured  Wool  and  Shoddy. — The  consumption 
of  scoured  wool  and  shoddy  increased  from  255,- 
000,496  pounds  in  1890  to  310,128,960  pounds  in 
1900.  Of  this,  in  1890,  56,826,475  pounds  were 
shoddy  and  71,496,508  pounds  in  1900.  The  use 
of  shoddy  has  made  possible  a  greater  supply  of 
warm  clothing  than  could  have  been  obtained 
without  it,  while  the  mixture  of  cotton  and  cot¬ 
ton  yarn  with  wool  has  made  possible  the  produc¬ 
tion  of  soft,  light-weight  fabrics,  well  adapted  for 
use  where  lightness,  moderate  warmth  and  low 
cost  are  desired.  The  people  are  better  clad  than 
before  these  combinations  were  devised. 

Cotton-Warp  Goods.  —  Cotton-warp  goods  are 
known  as  cassimeres,  doeskins,  tweeds,  jeans, 
satinets,  all  of  which  have  a  cotton  warp  for  their 
foundation.  These  goods  are  of  low  cost  but 
durable. 

Blankets. — Blankets  are  made  of  all  grades, 
from  the  finest  wool  of  firm  texture,  of  heavy 
weight,  highly  gigged  and  soft  as  down,  to  the 
coarsest  horse  blankets,  made  with  a  cotton 
warp  and  of  animal  hair. 

Shawls. — The  shawl-manufacturing  industry  is 
declining  under  the  mandate  of  fashion.  The 
prevailing  fashion  for  cloth  and  fur  garments  for 
ladies’  use  and  for  knitted  shawls  and  similar 
wraps  has  so  reduced  the  demand  for  woven 
shawls  that  the  production  has  fallen  from  7  to  1 
in  quantity  during  the  past  decade  and  in  the 
ratio  of  4  to  1  as  to  value. 

Woolen  Dress  Goods.  —  The  production  of 
woolen  dress  goods  has  increased  of  late  years, 
while  cotton-warp  products  have  declined.  The 
manufacturers  of  the  United  States  are  success¬ 
fully  competing  with  those  of  England  and 
France  in  meeting  the  American  demand  for 
these  products  by  reason  of  the  character,  size  and 
speed  of  machinery  and  the  minimizing  of  hand 
labor.  The  opportunities  for  the  expansion  of  the 
industry  are  regarded  as  favorable. 


The  following  is  a  Comparative  Summary  oj  Wool  Manufacturing  Industry 
in  the  United-States. 


1880 

1890 

1900 

Number  of  establishments. . . 

2,330 

1,693 

1,414 

Capital  invested . 

55143,512,278 

1245,886,743 

8310,179.749 

Wage-earners . 

132,672 

154,271 

159,108 

Wages  paid . 

*40,687,612 

*54,339,775 

857,933,817 

Value  of  products . 

*238,686,511 

8270,527,511 

8296,990,484 

Spindles  in  wool  manufacture 

2,111,973 

2,793,147 

69,658 

3,511,099 

Looms  in  wool  manufacture. 

57,297 

74,190 

Combing  machines  in  wool 
manufacture . 

515 

839 

1,451 

Cards  in  wool  -anufacture.  . 

6,989 

7,015 

6,605 

Consumption  of  wool  in  the 
United  States  (lbs.) . 

427,184,530 

548,167,332 

4*3,865,236 

Worsteds,  and  Worsted  Workers, 

First  Worsted  Worker. — It  is  claimed  that  John 
Marland,  at  Ballardville,  Mass.,  in  1843,  was  the 
first  who  attempted  to  manufacture  worsted  goods 
in  the  United  States;  while  he  knew  well  how  to 
produce  delaines,  both  printed  and  piece-dyed,  he 
did  not  succeed  very  well  with  worsteds  in  gen¬ 
eral. 

Worsted  Products. — The  combined  wool  branch 
of  the  wool  industry  and  its  products  are  worsted 
cloths  and  suitings,  worsted  dress  goods,  up¬ 
holstery  goods  and  braids  and  worsted  yarns  used 
for  carpet  manufacture.  The  worsted  mills  are 
distinguished  from  the  woolen  mills  by  the  initial 
processes  to  which  the  fibre  is  subjected. 

Combing  Machines.— The  Pacific  Mills,  at  Lan¬ 
caster,  Mass.,  imported  from  England  six  Lister 
combs  in  1854.  These,  it  is  believed,  were  the 
first  combing  machines  of  this  pattern  set  up  in 
the  United  States.  About  this  time  the  manu¬ 
facture  of  dress  goods  was  begun  at  Southbridge, 
Mass.  Other  mills  soon  entered  upon  the  manu¬ 
facture  of  all-wool  worsted  dress  goods.  About 
1870  the  manufacture  of  worsted  cloths  for  men’s 
wear  was  commenced  in  the  United  States,  on  a 
broad  commercial  scale. 

The  Noble  Comb.  —  The  worsted  industry  re¬ 
ceived  a  great  impetus  by  the  introduction  of  the 
Noble  comb  from  England,  a  machine  which 
made  possible  the  use  of  short,  fine  wools  for 
worsted  yarns.  The  industry  developed  slowly  by 
reason  of  cost  of  machinery,  the  unsuitable  char¬ 
acter  of  domestic  wools  and  the  heavy  duty  on 
suitable  foreign  wools.  Despite  these  unfavor¬ 
able  conditions  the  industry  took  root.  In  twenty 
years  from  its  start,  viz.:  in  1890,  17,591,087 
square  yards  of  worsted  cloth  were  manufactured. 

Men’s  Wear.  —  Men’s  wear  goods  are  divided 
into  two  general  classes,  woolens  and  worsteds, 
which  are  further  subdivided  into  all-wool,  cotton- 
warp  and  cotton-mixed  goods.  These  same  divi¬ 
sions  and  subdivisions  exist  in  dress  fabrics  for 
women’s  wear. 

The  most  important  division  in  value,  if  not  in 
quality  of  the  worsted  industry,  is  the  production 
of  cloth  for  men’s  wear.  The  manufacture  of 
worsted  cloth  was  followed  by  a  very  heavy  de¬ 
mand  for  this  material.  The  cost  of  the  necessary 
machinery,  the  unsuitable  character  of  our  domes¬ 
tic  wools,  the  heavy  duty  on  suitable  foreign 
wools,  all  hampered  the  growth  of  the  industry  at 
home,  but'despite  all,  it  grew  rapidly  and  in  1900 
the  industry  was  represented  by  186  establish- 
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ments,  with  a  capital  of  $132,168,110  and  a  pro¬ 
duction  of  $120,314,344. 

Meeting  Foreign  Competition. — The  manufac¬ 
turers  of  the  United  States  are  competing  suc¬ 
cessfully  with  those  otf  England  and  Prance  in 
meeting  the  demands  of  the  American  market. 
The  average  value  per  square  yard  of  all  dress 
goods  of  domestic  production  was  estimated  in 
1900  at  29.07  cents  and  the  foreign  value  of  the 
imported  dress  goods  was  22.76  cents  per  square 
yard. 

Square  Yards  Produced  in  1900. — In  1900  there 
were  manufactured  103,496,097  square  yards  of 
worsted  goods  worth  $26,739,595,  and  41,094,590 
square  yards  of  woolen  goods  worth  $14,869,034, 
or  a  total  of  144,590,687  square  yards  worth  $41,- 
608,632.  In  addition  there  were  produced  11,- 
176,752  square  yards  of  sacking,  tricots,  etc. 

Worsted  and  Woolen  Dress  Goods. — The  indus¬ 
try  of  worsted  manufacture  grew  from  four  mil¬ 
lion  dollars’  worth  in  1860  to  $27,000,000  in  1900. 
In  woolen  dress  goods  the  products  included  all 
manner  of  cotton-warp,  wool-weft  dress  goods, 
sackings,  tricots,  and  opera  flannels,  the  total  of 
dress  fabrics  in  1900  being  155,767,439  square 
yards,  valued  at  $45,278,216. 

The  preference  shown  this  class  of  fabrics  soon 
led  to  the  development  of  the  industry  on  a  large 
scale.  The  combing  machine  was  rapidly  per¬ 
fected  and  enabled  it  to  comb  wool  of  short 
staples.  The  crossing  of  the  merino  sheep  with 
those  of  English  blood  furnished  an  enormous 
supply  and  which  enabled  the  mills  to  supply 
themselves  with  raw  material. 

Braids. — Braids  are  made  from  both  woolen  and 
worsted  yarns,  hut  mostly  from  the  latter.  They 
are  used  for  bindings  and  trimmings.  This  in¬ 
dustry  was  established  in  1861.  The  manufacture 
of  plushes  and  pile  fabrics  has  developed  quite 
rapidly  under  an  enormous  domestic  demand. 

Growth. — Many  woolen  and  worsted  mills  mix 
«otton  in  the  production  of  cloth,  and  improved 
machinery  has  reduced  cost  of  production  some¬ 
what,  hut  it  is  becoming  more  and  more  difficult 
for  novices  to  engage  in  the  business  with  success. 


Comparative  Summary  of  the  Worsted  Goods  Industry. 


1880 

1890 

1900 

Number  of  establishments  . . 

76 

143 

186 

Capital  invested . 

820,374,043 

868,086,116 

8132,168,110 

Wage-earners  . 

18, *03 

42,978 

67,008 

Wages  paid . 

85,683,r'27 

814,944,996 

820,092,738 

Value  of  products . 

833,649,942 

879,194,652 

8120,314,344 

Number  of  spindles . 

240,118 

755,180 

1,371,026 

Number  of  looms . 

14,441 

19,095 

.  26,372 

M  umber  of  combing  machines 

288 

673 

1,194 

The  Yeast  Industry. 

The  yeast  industry  has  attained  an  importance 
vdthin  a  few  years  which  justifies  attention,  espe¬ 
cially  in  its  relation  to  the  great  brewing  industry. 
The  cultivation  of  hops  has  been  stimulated  to  a 
remarkable  degree  by  the  demands  for  material, 
and  in  different  sections  of  the  country  large  com¬ 
munities  find  constant  employment  in  the  cultiva¬ 
tion  of  hops. 

Yeast  may  be  defined  as  a  yellowish  viscid  sub¬ 
stance  deposited  from  beer  or  which  rises  to  the 
surface  of  saccharine  substance  solution  during 
the  process  of  fermentation.  Under  the  micro¬ 
scope  it  appears  as  granular  matter,  made  up  of 
heaps  or  strings  of  cells,  each  cell  having  an  aver¬ 
age  diameter  of  one  three-thousandths  of  an  inch. 
This  cell  is  a  thin  walled  sack  or  bag  and  contains 
a  protoplasm.  Yeast  is  used  in  the  production  of 
alcohol  from  sugar,  each  molecule  of  sugar  break¬ 
ing  up  into  alcohol.  Its  value  is  destroyed  when 
heated  above  a  temperature  of  40  degrees.  Grape 
juice  and  other  vegetable  juices  under  suitable 
temperature  develop  yeast  cells,  which  is  probably 
due  to  the  presence  of  spores  in  the  atmosphere. 
Yeast  is  useful  and  in  fact  essential  in  the  pro¬ 
duction  oif  wine  from  grape  juice  and  other  juices 
in  the  manufacture  of  beer  and  in  the  preparation 
of  distilled  spirits.  Beer  yeast  acts  as  a  stimulant 
and  antiseptic  when  applied  externally,  and  it  has 
been  profitably  used  as  a  poultice  in  many  in¬ 
stances.  It  has  been  administered  internally. 
Common  yeast  drained  and  pressed  till  nearly  dry 
can  be  kept  for  several  months,  and  is  known  as 
German  yeast.  Another  yeast  known  as  patent 
yeast  is  collected  from  a  wort  of  malt  and  hop. 

When  yeast  is  washed  with  alcohol,  dried  at  a 
low  temperature  and  mixed  with  a  little  starch,  it 
retains  the  power  of  setting  up  alcoholic  fermenta¬ 
tion  for  a  long  time. 

Preservation  of  Yeast. — For  domestic  purposes 
yeast  can  be  preserved  by  filling  the  thick  portion 
of  it  into  a  champagne  bottle,  pouring  on  to  the 
top  of  it  about  half  an  inch  in  thickness  of  oil. 
The  bottle  should  then  he  covered  with  a  piece 
cf  bladder,  perforated  by  a  pin  to  prevent  explo¬ 
sion.  This  yeast  will  remain  pure  a  long  time  in  a 
cool  place.  So  also  it  can  he  preserved  if  mixed 
to  about  one-eighth  of  its  volume  with  clear  glyc¬ 
erine.  Another  method  to  preserve  yeast  is  to 
carefully  wash  the  raw  yeast  with  cold  water, 
afterwards  press  the  water  out,  and  where  possible 
still  further  concentrate  it  by  means  of  a  centrif¬ 
ugal  apparatus. 
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How  to  Weld  Copper. — The  materials  used  are 
soda  phosphate  and  boracie  acid,  358  parts  and  124 
parts  respectively ;  at  a  dull  red  heat,  apply  the 
powder;  when  cherry  red,  hammer  with  a  wooden 
hammer.  The  surfaces  to  be  joined  must  be  chem¬ 
ically  clean  so  that  a  fusible  phosphate  of  copper 
will  be  formed. 

Fluxes  in  Welding.— A  trade  secret  worth  know¬ 
ing  is  as  follows :  Take  6  ounces  of  common  salt, 
1  ounce  black  oxide  of  manganese,  2  ounces  cop¬ 
peras,  1  ounce  saltpeter,  1  ounce  prussiate  of 
potash ;  pulverize  and  mix  with  3  pounds  welding 
sand. 

Waterproof  Whitewash. — Sometimes  a  water¬ 
proof  whitewash  is  required,  but  few  are  able  to 
make  it.  Mix  the  powder  from  3  parts  of  silicious 
rock,  3  parts  broken  marble  and  sandstone,  2  parts 
burned  porcelain  clay  with  2  parts  freshly  slaked 
lime  still  warm.  This  forms  a  wash  that  becomes 
hard  as  stone.  After  drying,  apply  water  freely 
and  it  then  becomes  waterproof. 

Solders — How  They  Are  Made. — Soft  spelter 
is  made  of  1  part  copper,  1  zinc;  hard  spelter,  2 
parts  copper,  1  zinc.  Silver  solder  for  brass  and 
iron,  silver  1,  brass  1.  Plumbers’  coarse  solder,  1 
part  tin,  3  lead;  plumbers’  sealed  solder,  tin  1, 
lead  2 ;  tinners’  solder,  tin  If,  lead  1 ;  hard  solder 
for  copper,  brass  and  iron,  copper  2,  zinc  1.  Silver 
solder  for  jewelers,  silver  19,  copper  1,  brass  1; 
silver  soldering  for  plating,  silver  2,  brass  1.  Sil¬ 
ver  solder  for  silver,  brass  and  iron,  silver  1,  brass 
1.  Gold  solder,  gold  12,  silver  2,  copper  4;  bis¬ 
muth  solder,  lead  4,  tin  4,  bismuth  1. 

A  Valuable  Soldering  Liquid. — Cut  zinc  into 
small  pieces,  dissolve  in  hydrochloric  acid,  add  one- 
fourth  part  of  the  solution  of  ammonia,  dilute  with 
water.  Dissolve  in  12  parts  of  water,  If  parts  of 
glycerine  and  If  parts  lactic  acid. 

Soldering  Paste. — Make  a  syrup  of  starch  paste 
with  a  solution  of  chloride  of  tin. 

To  Ebonize  Wood. — Two  fluids  are  necessary. 
Obtain  a  concentrated  solution  of  logwood,  add  a 
a  little  alum.  The  other  is  obtained  by  digesting 
iron  filings  in  vinegar.  After  dipping  the  wood  in 
the  first  fluid,  hot,  let  it  dry  and  then  treat  it  with 


the  second  fluid.  Sponge  with  a  solution  of  aniline 
chlorhydrate  in  water  to  which  copper  chloride 
is  added.  When  dry  apply  solution  of  potassium 
bichromate. 

How  to  Prevent  Boiler  Incrustations. — The  fol¬ 
lowing  are  the  latest  remedies  devised  to  prevent 
boiler  incrustations: 

Twelve  parts  salt,  2f  caustic  soda,  one-eighth 
extract  of  oak  bark,  one-half  potash. 

Potatoes  one-fiftieth  the  weight  of  water  are 
said  to  prevent  scale.  Muriate  of  ammonia  has  a 
similar  effect.  Coating  of  3  parts  black  lead,  18 
tallow,  applied  hot  to  the  inside  of  a  boiler  every 
few  weeks,  prevents  scale. 

Mahogany  or  oak  sawdust,  if  used  cautiously,  is 
good.  Slippery  elm  bark  is  also  used.  Paraffine 
oil  has  worked  well  in  locomotive  boilers  and  in 
marine  boilers;  a  very  thin  wash  of  Portland 
cement  works  well. 

To  Harden  Steel  on  the  Outside. — Mechanics 
often  have  occasion  to  harden  steel  on  the  outside, 
keeping  the  inside  soft.  Not  every  one  knows  how 
to  do  this.  Take  3  parts  each  of  borax  and  po¬ 
tassium  nitrate,  10  parts  yellow  prussiate  of  potash 
and  1  part  lead  acetate ;  grind  fine  and  mix  thor¬ 
oughly.  When  the  steel  is  heated  to  red  heat, 
sprinkle  the  powder,  return  to  the  fire  until  the 
proper  color  is  reached,  then  cool  in  rain  water. 

Cements  to  Fasten  Rubber  to  Wood  and  Metal. 
— This  cement  is  prepared  by  a  solution  of  shellac 
in  ammonia.  Soak  pulverized  gum  shellac  in  10 
times  its  weight  of  strong  ammonia,  which,  after 
three  or  four  weeks  assumes  liquid  form.  This 
softens  the  rubber  and  it  then  becomes  hard  and 
impermeable  to  gases  and  fluids. 

Cementing  Iron  to  Wood. — Mechanics  often 
wish  they  knew  how  to  do  this.  In  a  recess  in  the 
wood  drop  a  small  quantity  of  a  strong  solution 
of  sal  ammoniac,  which  causes  the  iron  to  rust; 
the  rusting  process  constitutes  the  holding  feature. 

To  Harden  Steel. — Mechanics  frequently  need 
to  harden  steel  and  do  not  know  how  to  proceed. 
Here  is  one  method.  To  1  pound  prussiate  potash 
add  3  pounds  common  salt,  2  ounces  borax  and  2 
ounces  cyanide  potash.  When  hot,  put  the  steel 
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in  the  mixture  and  let  it  remain  until  cool,  then 
plunge  into  water  until  cold.  This  prevents  the 
steel  from  cracking  or  waxping. 

To  Prevent  Cracks  in  Metal  Extending. — The 
usual  way  is  to  bore  a  hole  where  the  rent  ends, 
but  if  the  right  spot  is  not  struck  the  crack  passes 
beyond.  A  good  way  to  find  the  right  place  to 
bore,  is  to  moisten  the  cracked  surface  with  petro¬ 
leum,  wipe  and  rub  with  chalk.  The  oil  that  has 
penetrated  into  the  crack  exudes  and  thus  indicates 
where  the  crack  has  stopped. 

How  to  Make  a  Cheap  and  Good  Paint. — Three 
hundred  parts  clean  white  sand,  40  parts  precipi¬ 
tated  chalk,  50  parts  resin,  4  parts  linseed  oil, 
mixed  and  boiled ;  add  1  part  oxide  of  copper  and 
1  part  sulphuric  acid;  dilute  with  linseed  oil. 
This  paint  dries  rapidly,  but  protects  wood  well. 

Welding  by  Electricity. — The  Thompson  pro¬ 
cess  is  best  known.  Recent  developments  have 
resulted  in  the  welding  of  materials  heretofore 
supposed  to  be  beyond  the  reach  of  welding.  By 
the  Thompson  electrical  process,  copper  can  be 
welded  to  brass,  to  wrought  iron,  to  German  sil¬ 
ver,  to  gold  and  to  silver ;  brass  to  cast  iron ;  tin  to 
zinc,  to  brass ;  brass  to  German  silver,  to  cast  iron ; 
tin  to  zinc,  to  brass ;  wrought  iron  to  cast  iron,  to 
cast  steel,  to  mild  steel,  to  tool  steel;  gold  to 
silver,  to  platinum;  silver  to  platinum;  wrought 
iron  to  nickel,  to  brass,  to  crescent  steel.  By  the 
Thompson  process  different  combinations  can  be 
made  which  are  entirely  impossible  by  ordinary 
methods. 

Welding  Cast  Steel. — There  arc  many  methods 
in  use,  but  one  of  the  best  is  to  roll  in  marble  dust 
after  heating  the  two  pieces  to  be  welded,  then 
well  hammer. 

Welding  Steel  to  Cast  Iron. — The  secret  is  to 
heat  the  steel  to  a  cherry  red,  then  apply  borax  to 
the  surface,  heat  the  parts  to  a  welding  heat,  apply 
strong  pressure,  but  do  not  hammer. 

What  Will  Weld  Cast  Steel. — Grind  15  parts  of 
borax,  1\  parts  sal  ammoniac,  fuse  until  the  scum 
goes ;  pour  and  cool,  then  grind  fine.  Dip  the  steel 
to  be  welded  when  heated  to  a  bright  yellow  in  this 
powder,  then  heat  up  to  former  heat,  and  hammer. 

Cement  for  Brass  Joints. — Melt  20  parts  brass 
filing,  2  parts  guttapercha  and  4  parts  caout¬ 
chouc. 

To  Cement  Glass  to  Brass. — -Work  up  any  de¬ 
sired  quantity  of  resin  soap  with  half  as  much 
plaster  of  Paris. 

To  Cement  Iron  to  Stone. — Some  European 
workmen  have  devised  a  cement  for  this  purpose 
which  they  make  by  melting  resin  in  brick  dust, 
which  has  to  be  very  fine  and  sifted.  The  melted 


putty  is  poured  in  the  space  in  the  hole  around 
the  iron. 

Cement  for  Mending  China. — Boil  slices  of 
skim-milk  cheese,  wash  in  cold  water,  then  work 
it  well  in  warm  water  and  then  work  quicklime 
into  it  thoroughly.  This  product  will  join  earthen¬ 
ware  and  even  marble  and  stone. 

Cement  to  Stop  Cracks  in  Glass  Vessels. — Dis¬ 
solve  casein  in  a  solution  of  borax.  Take  strips  of 
hog’s  or  bullock’s  bladder.  Soak  them  in  this  so¬ 
lution,  paste  along  the  cracks  and  dry  by  a  gentle 
heat. 

Chinese  Cement. — The  secret  of  making  this 
remarkable  cement  has  been  guarded  for  centuries. 
It  has  wonderful  waterproof  qualities.  Three 
parts  of  fresh  beaten  blood  and  four  parts  slaked 
lime,  with  a  little  alum,  makes  a  pasty  mass  all 
ready  for  use.  It  makes  pasteboard  as  strong  as 
wood.  It  is  considerably  used  on  the  public  build¬ 
ings  in  China. 

Chinese  glue  is  made  by  dissolving  shellac  cov¬ 
ered  with  strong  liquid  ammonia.  The  solution 
must  be  well  shaken. 

Coppersmiths’  Cement. — This  excellent  cement 
is  made  by  mixing  powdered  quicklime  with  bul¬ 
lock’s  blood,  but  it  must  be  used  at  once. 

To  Mend  Crockery  ware. — -A  ready  and  simple 
method  is  to  mix  lime  and  white  of  eggs.  It  hard¬ 
ens  rapidly,  therefore  very  little  should  be  made  at 
a  time. 

Davy’s  Cement. — Mix  well  4  parts  common  pitch 
with  4  parts  guttapercha  in  an  iron  vessel.  Keep 
it  under  water. 

Glass  Cement. — Dissolve  10  parts  (or  less)  of 
pure  dry  gelatine  in  100  parts  of  water;  add  10 
per  cent  of  a  concentrated  solution  of  bichromate 
of  potash.  Keep  the  liquid  in  the  dark. 

Glass  may  be  cemented  to  brass  by  boiling  3 
parts  of  resin  with  1  part  caustic  soda  and  5  parts 
water,  and  mixing  this  with  one-half  its  weight  of 
plaster  of  Paris. 

Glass  may  be  cemented  to  iron  by  soaking  fine 
white  glue  or  gelatine  a  few  hours  in  water,  pour 
off  the  surplus  add  one-foruth  the  bulk  of  molasses. 
This  should  be  gently  heated  until  thoroughly 
mixed. 

Glass  may  be  united  to  metal  by  a  mixture  of 
gum  and  calomel.  Add  a  little  water  to  some  gum 
arabic,  and  after  twelve  hours  add  enough  calomel 
to  make  the  composition  sticky.  The  very  best 
gum  must  be  used. 

Household  Cement. — A  very  useful  cement  may 
be  made  of  alum  and  plaster  of  Paris,  well  mixed 
in  water. 

Hydraulic  Cement. — It  is  frequently  neces- 
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sarr  to  make  this  cement  on  short  notice.  In  lin¬ 
seed  oil  use  63  parts  burnt  brick  and  7  parts  lith¬ 
arge.  The  surfaces  to  be  cemented  must  be  wet. 

Iron  Cements. — There  are  many.  Here  is  a 
good  and  simple  one.  Take  equal  parts  of  sulphur 
and  white  lead  and  a  little  borax,  and  mix  thor¬ 
oughly.  Wet  the  parts  to  be  cemented  with  strong 
sulphuric  acid  and  insert  a  thin  layer  between  the 
pieces  of  iron.  It  takes  five  or  six  days  to  unite 
the  parts. 

Jannin’s  Cement. — This  cement  is  used  for 
moulding  objects  of  delicate  and  fine  lines.  It  is 
made  of  yellow  oxide  of  lead,  with  glycerine,  which 
vary  in  proportion.  Under  gentle  heat,  this 
cement  sets  in  a  few  minutes. 

Japanese  cement  may  be  made  with  powdered 
rice  and  cold  water,  then  gently  stirring  in  hot 
water.  After  this,  it  must  be  boiled  in  an  open 
vessel. 

Porcelain  Cement. — Plaster  of  Paris,  added  to  a 
strong  solution  of  alum,  until  it  is  creamy,  unites 
glass,  metal  and  poreclain  firmly. 

Cements  for  Pots  and  Pans. — Use  sulphur  and 
black  lead,  2  parts  to  1  respectively ;  melt  the  sul¬ 
phur,  add  the  lead,  mix  well,  pour  and  cool,  break 
up  into  small  pieces ;  use  these  bits  to  patch,  using 
a  hot  iron. 

Cement  for  Roofs. — A  good  cement  for  roofs  is 
made  of  2  parts  common  pitch  and  1  part  gutta¬ 
percha.  Pour  the  cement  hot;  use  a  hot  iron  to 
make  smooth  joints. 

A  good  rubber  cement  for  attaching  rubber 
material  of  any  description  is  made  by  softening 
and  dissolving  shellac  in  10  times  its  weight  of 
water  of  ammonia. 

Cement  for  Water  and  Steam  Pipe. — Take  2 
parts  of  sal  ammoniac,  35  parts  iron  borings  and  1 
part  sulphur  and  water.  Make  a,  paste  and  drive 
it  into  the  joints  with  a  chisel. 

Shoemaker’s  Cement. — A  good  shoemaker’s  ce¬ 
ment  is  made  by  dissolving  guttapercha  in  chloro¬ 
form  until  it  is  very  pasty.  The  surfaces  to  which 
it  is  to  be  applied  must  be  heated. 

Steam  Boiler  Cement. — A  first-class  cement  can 
be  made  by  mixing  2  parts  finely  powdered  litharge 
with  1  part  fine  sand  and  1  part  air  slaked  quick¬ 
lime.  It  does  not  spoil.  To  use,  mix  a  little  of  it 
with  boiled  linseed  oil.  Apply  quickly,  as  it  hard¬ 
ens  soon.  A  good  cement  to  stop  up  cracks  and 
leaks  in  boilers  is  made  of  dried  and  powdered 
clay,  6  parts ;  iron  filings,  1  part ;  made  into  a  paste 
with  boiled  linseed  oil. 

Stickall. — Many  a  housewife  wishes  at  times  to 
know  how  to  make  stickall.  Get  some  potassium 


silicate  and  make  a  solution.  It  is  good  to  mend 
statuary. 

Stonemason’s  Cement. — This  cement  mends 
broken  stone  and  makes  the  stone  as  good  as  before. 
All  that  is  needed  is,  say  10  pounds  clean  river 
sand,  1  pound  litharge,  a  half  pound  quicklime 
and  enough  linseed  oil  to  form  a  paste. 

To  Mend  Stoves. — Joints  in  iron  stoves  can  be 
mended  with  mica,  wood  ashes,  carefully  sifted, 
as  much  finely  powdered  clay  and  a  little  salt. 
Cracks  can  be  closed  by  a  cement  made  of  finely 
pulverized  iron,  combined  with  liquid  water  glass. 

Cement  for  Injured  Trees. — This  cement  is 
made  of  2  parts  yellow  ochre,  1  part  sifted  wood 
ashes,  10  parts  white  lead,  2  parts  turpentine  and 
linseed  oil. 

To  Keep  Brass  Clean. — The  best  method  in  the 
world  to  clean  brass  is  this :  4  parts  nitric  acid,  2 
parts  sulphuric  acid  in  a  stone  jar.  Dip  in  the 
acid,  then  in  the  water  and  rub  with  sawdust. 
Another  method  is  to  rub  the  surface  of  the  metal 
with  rotten  stone  and  sweet  oil,  then  rub  with  cot¬ 
ton-flannel  and  polish  with  soft  leather. 

To  Clean  Carpet. — Salt  sprinkled  on  carpet  will 
carry  the  dust  along.  Brooms  occasionally  wet 
with  boiling  suds  last  longer.  Dip  the  broom  in 
cold  water.  Shake  off  the  drops  and  frequently 
repeat  the  process.  In  sweeping,  always  sweep 
the  way  of  the  pile.  If  swept  against  the  pile  it 
pulls  up  the  fibre  and  makes  places  for  the  dust  to 
lodge. 

To  Clean  Clocks  and  Watches. — Into  a  quart  of 

water,  with  1  teaspoonful  of  liquid  ammonia, 
scrape  a  little  common  soap.  Plunge  the  clock  or 
watch  movements  and  allow  them  to  remain 
twenty  to  thirty  minutes.  Wipe  dry  as  possible. 
Polish  with  brush  and  powder. 

To  Clean  Black  Cloth. — An  ounce  of  bicarbon¬ 
ate  of  ammonia  dissolved  in  a  quart  of  warm 
water,  makes  the  requisite  solution.  IJse  a  flan¬ 
nel  or  black  cloth,  then  clean  with  clear  water,  dry 
and  iron  and  brush  in  direction  of  fibre. 

To  Restore  Color  to  Cloth.. — Ammonia  neutral¬ 
izes  the  effects  of  acid.  Follow  this  by  applica¬ 
tion  of  chloroform.  The  use  of  chloroform  is  very 
little  understood. 

To  Clean  Diamonds. — Use  soap  and  water  with  a 
little  ammonia  with  a  soft  brush.  Then  dry  in 
fine  boxwood  sawdust. 

To  Clean  Engravings. — Pare  away  the  edges  of 
a  stale  loaf  cut  in  half,  rub  the  loaf  circularly 
over  the  engraving,  gently  and  evenly.  This  re¬ 
moves  the  most  apparent  marks. 

To  Purify  Feathers. — Let  a  gallon  of  water  con¬ 
taining  1  pound  quicklime  stand  quite  a  while, 
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then  pour  off  the  clear  liquid  and  pour  this  over 
the  feathers  in  a  tub,  having  enough  liquid  for  the 
purpose.  Stir  until  the  feathers  sink.  After  three 
or  four  days,  drain  in  a  sieve,  then  wash  and  rinse 
in  clear  water ;  dry  on  a  net,  shaking  occasionally ; 
the  dry  feathers  will  fall  through.  Then  beat  the 
dust  out.  This  entire  process  consumes  in  all  about 
three  weeks. 

Hints  to  Painters. — The  wasteage  in  paint 
brushes  in  many  factories  and  shops  would  pre¬ 
suppose  some  lack  of  familiarity  with  the  proper 
treatment  of  brushes.  One  rule  is,  burn  some  tur¬ 
pentine  in  a  shallow  dish,  until  hot,  then  smother. 
Rinse  the  brushes  in  this  turpentine,  and  grease 
with  a  mixture  of  sweet  oil  and  tallow.  If  brushes 
have  become  hard,  soak  them  twenty-four  hours 
in  raw  linseed  oil,  and  rinse  out  in  hot  turpentine, 
or  wash  in  hot  soda  and  water  and  soft  soap. 

Cleaning  Paints. — Among  the  various  rules  for 
cleaning  paints,  may  be  mentioned  one.  Take 
3  quarts  water,  1  pound  good  brown  soap,  cut  into 
bits,  and  1  ounce  pulverized  borax.  Let  it  simmer, 
but  not  boil.  Use  flannel  cloth. 

Another  good  way  is  to  dissolve  a  half  ounce 
glue  and  a  little  soft  soap  in  a  quart  and  a  pint 
of  warm  water;  scrub  with  an  old  whitewash 
brush;  rinse  well  with  clean  water.  Use  a  wash 
leather  and  let  the  surface  dry  itself. 

A  better  way  to  remove  paint  than  by  scraping 
or  burning  is  to  use  a  solution  of  soda  and  quick¬ 
lime  in  equal  proportions.  Dissolve  the  soda  in 
water  and  add  the  lime.  Apply  the  solution  with 
a  brush  and  finish  with  hot  water.  But  before  re¬ 
painting,  wash  with  vinegar  or  acid  solution.  A 
paste  of  soda  and  quicklime  will  remove  any  paint 
no  matter  how  long  on. 

Another  method  worth  knowing  is  to  mix  chloro¬ 
form  with  a  small  quantity  of  spirits  of  ammonia 
to  remove  stains  from  dry  paint. 

Removal  of  Paints. — A  good  composition  to  re¬ 
move  paint  from  floors  is  made  of  quickstone  lime 
slaked  in  water  to  which  is  added  one-third  the 
weight  in  pearlash.  Let  the  mixture  remain 
spread  a  half  a  day  or  so  and  the  paint  will  then 
readily  scrape  off. 

Chloroform  is  the  best  agent  to  remove  paint 
stains  from  fabrics,  but  it  is  very  necessary  to 
know  how  to  use  it. 

Olive  oil  or  fresh  butter  softens  stains  of  paint 
or  varnish;  they  can  be  removed  as  grease  spots 
are  usually  removed.  After  covering  old  paint 
stains  this  way,  apply  chloroform  on  cotton  or 
woolen  goods. 

Chemical  Methods  for  Sharpening  Files. — First, 
remove  all  foreign  material  by  boiling  in  strong 


soda  and  water,  dip  in  a  bath  of  nitric  acid  with 
water  in  the  proportion  of  1  to  4. 

Old  files  can  be  re-sharpened  by  washing  in 
warm  potash  water,  then  drying  by  heat  to  remove 
grease.  The  sharpening  solution  is  made  with  3 
ounces  powdered  borax,  3  ounces  blue  vitriol  in 
li  pints  warm  water,  add  10  ounces  sulphuric 
acid  and  one-half  ounce  vinegar.  When  the  files 
are  taken  out,  dry  them  and  rub  with  olive  oil. 

To  sharpen  files,  first  remove  dirt  by  washing  in 
warm  water  containing  a  little  potash,  then  wash 
in  warm  water  again  and  dry.  Next,  to  a  pint  of 
warm  water,  add  2  ounces  blue  vitriol,  2  ounces 
borax,  mix  well ;  turn  the  files  over  and  over,  then 
add  7  ounces  sulphuric  acid  and  one-fourth  ounce 
vinegar ;  finally,  after  removal,  wash  in  cold  water, 
dry  by  heat,  use  olive  oil  and  they  are  ready  for  use. 

Fillers  for  Painters. — For  hardwood,  make  a 
paste  of  cornstarch  boiled  in  oil,  to  which  a  little 
Japan  is  added,  reduced  with  turpentine.  This 
is  all  right  as  it  is  for  white  oak.  A  little  raw 
sienna  is  needed  for  chestnut  or  ash.  It  is  neces¬ 
sary  to  use  enough  color  to  cover  the  starch.  A 
brush  and  rags  should  be  used  and  after  48  hours 
it  is  ready  for  rubbing  down.  Do  the  same  again 
if  an  extra  fine  finish  is  desired. 

Another  composition  for  filler  is  a  quart  of 
boiled  linseed  oil,  1  quart  turpentine,  5  pounds, 
cornstarch,  1  quart  Japan  and  2  ounces  calcined 
magnesia. 

Cracks  in  Floors. — Cracks  in  floors  may  be  filled 
by  soaking  old  paper  in  a  paste  made  of  1  pound 
flour  in  3  quarts  water,  with  a  tablespoonful  of 
alum,  well  boiled. 

A  good  filler  can  be  made  of  new  tallow  and 
plaster  of  Paris,  well  worked  together  with  heat. 
It  is  improved  with  a  coat  of  shellac  and  French 
polish. 

Another  good  filler  can  be  made  of  3  parts  by 
weight  of  pulverized  starch,  3  parts  heavy  spar,  1 
part  siccative  and  some  turpentine.  Then  rub 
across  the  grain  of  the  wood.  After  good  drying, 
rub  and  polish. 

How  to  Put  Out  Fires. — Shut  the  doors  to  stop 
draft  up  the  chimney  and  throw  salt  on  the  fire. 

Another  way  is  to  use  a  pump  provided  for  the 
purpose,  in  which  the  water  is  saturated  with  car¬ 
bonic  acid. 

Most  extinguishing  methods  call  for  mechanical 
appliances,  such  as  hand  pumps.  A  good  compo¬ 
sition  to  be  used  in  a  hand  pump  is  40  parts  crude 
calcium  chloride  with  10  parts  salt  dissolved  in 
150  parts  water. 

A  good  fire  extinguishing  powder  is  made  of  16 
parts  common  salt,  12  parts  sodium  bicarbonate,. 
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yA  parts  Glauber’s  salts,  4  parts  calcium  chloride 
and  4  parts  sodium  silicate. 

Still  another  is  30  common  salt,  30  sal  ammo¬ 
niac,  40  bicarbonate. 

Fire-Proof  Paints. — A  good  paint  is  made  of  10 
pounds  finely  powdered  glass,  10  pounds  pulver¬ 
ized  porcelain,  5  pounds  calcined  lime  and  15 
pounds  silicate  of  soda.  Apply  with  brush.  Let 
the  first  coat  work  in  before  applying  second. 

Zinc  chloride  and  sodium  silicate  are  much  used, 
but  the  chloride  volatilizes,  and  the  other  washes 
off.  A  better  solution  than  this,  and  which  is  not 
much  know  is,  3  pounds  alum  and  1  pound  cop¬ 
peras  in  a  solution.  Apply  2  coats  and  next 
add  a  solution  of  copperas,  mixed  with  powdered 
clay. 

incombustible  Paper. — A  very  good  preparation 
not  well  known,  for  rendering  paper  incombustible, 
is  formed  of  8  pounds  pure  sulphate  of  ammonia, 
3  pounds  boracic  acid,  If  pounds  borax  and  100 
pounds  water.  These  proportions  can  be  varied. 

Fire-Proofing  Wood. — Wood  can  be  rendered 
partially  fire-proof  by  successive  whitewashings. 

A  wash  composed  of  lime,  salt  and  fine  sand  or 
wood  ashes  renders  shingle  roofs  less  liable  to  burn. 

Fire-Proofing  Shingles. — Builders  who  care  to 
go  to  the  trouble  can  fire-proof  their  shingles  by 
dissolving  10  pounds  sulphate  of  zinc,  10  pounds 
alum,  4  pounds  caustic  potash,  4  pounds  manganic 
oxide  and  adding  4  pounds  sulphuric  acid  in  a 
half  barrel  of  hot  water. 

Other  Protectors. — Common  whitewash  well 
washed  into  well-dried  wood  renders  it  practically 
fire-proof. 

A  very  efficient  composition  may  be  made  of  1^ 
pounds  borax,  1  pound  sulphate  manganese  in  10 
pounds  water.  Still  another  is  a  mixture  of  sul¬ 
phate  of  ammonium  and  sulphate  of  lime,  in  no 
definite  proportions. 

Fire-Proof  Paper. — A  fire-proof  paper  can  be 
made  of  2  pounds  vegetable  fibre,  4  pounds  asbestos 
and  1  pound  alum,  finely  separated  and  intimately 
mixed.  The  proportions  may  be  varied. 

A  fire-proof  ink  may  be  made  with  10  parts  dry 
platinum  chloride,  30  parts  oil  of  lavender,  30 
parts  Chinese  ink  and  2  parts  gum  arabic  in  130 
parts  water. 

Glazes. — A  secret  process  for  glazing  earthen¬ 
ware,  which  is  better  than  lead  glazes,  is  to  take  50 
parts  silicate  of  soda,  8  parts  powdered  quartz, 
12  parts  Meudon  chalk  and  10  parts  borax. 

Tobacco  pipes  can  be  glazed  by  a  saturated  solu¬ 
tion  of  lead  acetate  in  hot  water. 

Glues. — Glues  lose  strength  in  remeltings.  They 
are  strongest  when  applied  hot.  The  strength  of 


a  beech  joint  across  the  grain  is  2,000  pounds  per 
square  inch,  and  1,000  pounds  with  the  grain; 
maple,  1,400  across  grain,  900  with  the  grain; 
oak,  1,700  pounds  across,  600  with ;  elm,  1,400  and 
1,100,  respectively. 

Compound  glue  is  best  made  of  flour  mixed  with 
white  of  egg,  isinglass  and  some  yeast  well  beaten, 
and  thinned  with  gum  water. 

Cracking  of  Glue. — Cracking  of  glue  is  pre¬ 
vented  by  adding  a  little  chloride  of  calcium, 
which  attracts  moisture.  This  glue  adheres  to 
glass. 

A  fire-proof  glue  is  made  by  boiling  quicklime 
in  linseed  oil. 

Glass  to  Wood. — Glue  for  joining  glass  to  wood 
is  made  by  adding  fine  wood  ashes  when  the  glue  is 
hot. 

A  little  finely  powdered  brick  dust  will  harden 
giue. 

Where  very  strong  glue  is  wanted,  dissolve  isin¬ 
glass  in  water,  strain  through  coarse  linen,  add 
alcohol. 

Leather  to  Iron. — To  glue  leather  to  iron,  paint 
the  iron  with  white  lead  or  lampblack,  cover  with 
glue  that  is  made  by  soaking  it  in  water,  dissolved 
in  vinegar,  to  which  is  added  one-third  its  weight 
of  white  pine  turpentine.  The  purpose  of  the 
vinegar  is  to  make  it  of  the  proper  consistency. 
Spread  on  hot  and  press  the  leather  on  quickly. 

Some  English  mechanics  have  a  secret  process, 
for  making  this  glue.  They  boil  for  several  hours 
50  parts  glue  with  8  parts  nitric  acid  in  130  parts 
water. 

A  very  fine  glue,  not  much  known,  is  made  By 
dissolving  1  part  finely  broken  glue  in  5  parts  sac- 
charate  of  lime. 

A  good  liquid  glue  made  without  acid  is  as  fol¬ 
lows  :  Take  2  ounces  alcohol,  1  pint  rain  water,  2 
ounces  dry  white  lead,  8  ounces  best  white  glue. 

Those  mechanics  who  desire  a  liquid  paste  from 
starch  and  acid  can  make  it  this  way:  Put  2  or  3 
pounds  potato  starch  in  3  pounds  water  and  add 
one-eighth  pound  pure  nitric  acid.  After  48  hours’ 
occasional  stirring,  boil,  dilute  with  water  and 
filter  through  a  cloth. 

A  glue  known  as  marine  glue  deserves  to  be 
much  better  known  than  it  is.  Take  4  parts  shellac 
and  2  parts  India  rubber  and  dissolve  in  crude 
benzine,  with  heat. 

A  moisture-proof  glue  is  made  by  dissolving  8 
ounces  of  glue  in  a  little  less  than  a  quart  of  skim 
milk,  to  which  a  little  powdered  lime  could  be 
added.  Dry  pocket  glue  is  made  from  12  parts 
glue  and  6  parts  sugar.  Rice  glue  is  made,  by 
mixing  rice  flour  and  water,  boiling  and  stirring.- 
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Tannic  acid  dissolved  in  water  makes  glue  water¬ 
proof. 

Hints  for  Workers  in  Iron  and  Steel. — If  red- 

hot  cast  iron  is  qnenched  in  cold  water  it  becomes 
longer ;  wrought  iron  so  treated  becomes  shorter. 

Copper  can  he  hardened  by  mixing  3  to  4  per 
cent  oxide  of  manganese,  when  in  a  molten  con¬ 
dition. 

Cast  iron  can  be  hardened  when  heated  to  a 
cherry  red  and  plunged  in  a  preparation  made  of 
1  pound  concentrated  sulphuric  acid,  1  ounce  ni¬ 
tric  in  5  or  6  quarts  of  water. 

Watch  Drills. — Watch  drills  may  be  hardened 
by  heating  in  a  candle  flame  and  plunging  in 
candle  grease. 

Drills  and  cutting  tools  can  be  hardened  in  a 
solution  of  zinc  in  muriatic  acid.  The  tools  must 
be  first  sharpened,  then  heated  to  a  cherry  red, 
and  held  in  the  solution  until  cool.  For  tempered 
steel,  use  as  lubricants  oil  or  soap  water.  For 
glass,  very  hard  steel  and  chilled  iron,  use  tur¬ 
pentine. 

To  harden  steel  drills,  heat  to  cherry  red  and 
plunge  into  sealing  wax,  repeatedly,  until  too  cold 
to  enter  the  wax. 

To  Harden  Steel. — To  harden  steel,  make  a 
solution  of  1  ounce  cyanide  potash,  I  ounce  borax, 
24  ounces  common  salt  and  8  ounces  prussiate  pot¬ 
ash.  Reduce  in  a  crucible;  put  the  steel. in  the 
mixture  until  it  gets  hot,  then  plunge  in  cold 
water  until  cool. 

A  good  fluid  for  hardening  steel  is  made  of 
powdered  wood  charcoal,  glycerine,  resins  and  lin¬ 
seed  oil,  which  are  thoroughly  mixed  and  heated. 
Plunge  the  steel  at  cherry  red. 

The  dangers  to  be  avoided  in  hardening  taps 
and  dies  are,  twisting  out  of  true  and  cracking. 

Boiler  Incrustation. — There  is  no  end  to  reme¬ 
dies  against  incrustation.  The  objective  point  of 
all  is,  the  formation  of  soluble  compounds.  In 
some  plants  5  pounds  of  glycerine  is  used  per  ton 
of  coal  consumed.  Among  many  tried  remedies, 
a  composition  is  used  made  of  crystallized  soda, 
dextrine,  alum,  sugar  and  potash,  in  prescribed 
proportions.  For  small,  say  five  or  ten  horse¬ 
power  boilers,  a  good  composition  is  gamboge,  2 
pounds ;  dextrine,  1  pound  ;  potash,  one-half  pound, 
and  sugar,  alum  and  gum  arabic  to  the  same 
amount. 

How  to  Tell  Good  Steel. — The  better  steel  is,  the 
more  it  is  darkened  with  nitric  acid.  It  shows  a 
curved  fracture  when  soft  and  a  gray  lustre  when 
hard.  At  a  bright  red  heat,  good  steel  crumbles 
under  the  hammer,  at  a  white  heat  breaks  up ;  at 
medium  heat  it  is  drawn  out.  A  blow  of  a  hammer 


will  drive  a  piece  of  good  steel  into  cast  iron;  if 
poor  it  is  crushed. 

How  Artificial  Ivory  is  Made. — The  bones  of 
sheep  and  goats  are  macerated  in  a  solution  of 
chloride  of  lime,  washed  and  dried,  then,  with 
scraps  of  hide,  dissolved  in  a  boiler,  by  . steam  into 
which  a  small  percentage  of  alum  is  introduced. 
When  a  fluid  mass  is  formed,  coloring  matter 
is  added,  then  strained,  cooled  and  spread  on  can¬ 
vas  and  dried  on  frames  in  the  air.  It  is  then 
hardened  in  an  alum  bath. 

To  Make  Kalsomine. — Any  handy  mechanic  can 
make  his  own  kalsomine  and  of  any  desired  hue. 
The  basic  method  is  to  soak  say  one  pound  of  white 
glue  ten  or  twelve  hours,  then  dissolve  in.  boiling 
water,  then  add  10, 15  or  20  pounds  of  Paris  white, 
diluting  it  to  the  desired  consistency. 

As  to  tints,  a  little  Prussian  blue  gives  a  soft 
azure  tint,  burnt  umber,  a  brown  tint,  lavender  a 
light  blue. 

"imitation  Leather. — A  gelatinous  compound  is 
formed  of  leather  waste  and  caoutchouc,  which 
is  converted  into  homogeneous  material  and  then 
treated  with  ammoniacal  liquor.  The  caoutchouc 
gives  elasticity  and  insolubility. 

Another  mixture  consists  of  32  parts  gelatine 
and  10  part  glycerine,  to  which  coloring  matter  is 
added.  It  is  rendered  flexible  in  linseed  oil.  This 
substance  is  spread  hot  on  cloth  and  then  treated 
with  saline  solutions,  or  mixed  with  the  composi¬ 
tion  before  it  is  spread.  The  last  operations  are 
varnishing,  bronzing  or  gilting. 

Patent  Leather  Gloss.— The  gloss  of  patent 
leather  may  be  preserved  by  making  and  applying 
a  mixture  of  melted  wax,  with  oil  of  turpentine, 
olive  oil  and  lard. 

Preservation  of  Leather. — Leather  can  be  pre¬ 
served  by  melting  equal  parts  of  mutton  fat  and 
linseed  oil  with  10  per  cent  of  Venice  turpentine. 
An  ounce  of  solid  paraffine  and  a  few  drops  of 
sweet  oil  in  a  pint  of  light  naphtha,  is  good  for 
leather  on  soles.  Castor  oil  is  the  best  leather  pre¬ 
servative,  but  copal  varnish  is  the  best  for  the  soles. 
Linseed  oil  rots. 

Care  of  Harness. — Those  who  have  the  care  of 
harness  should  put  a  little  glycerine  in  the  oil  or 
fat  used  on  harness. 

Lubricants. — Mechanics  frequently  are  disap¬ 
pointed  in  the  manner  lubricants  act.  It  may  be 
well  to  lay  down  a  few  principles  and  facts. 

For  light  bearings  at  high  speeds,  the  best  lubri¬ 
cant  is  that  which  will  remain  in  its  place;  also 
which  has  the  greatest  adhesiveness;  also  which 
leaves  a  minimum  of  residue. 

Sperm  oil  is  the  best  to  give  body  to  mineral  oils. 
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Mineral  oils  rank  first,  sperm  second,  neatsfoot 
third,  lard  oil  fourth.  For  heavy  machinery, 
animal  oils  suit  better  than  mineral  oils  on  ac¬ 
count  of  lack  of  body  in  the  latter. 

Oil  of  mustard,  with  a  little  petroleum  or  fish 
oil,  is  used  where  there  is  much  friction. 

Paint  for  Iron  Surfaces. — Painters  called  upon 
to  furnish  a  good  paint  for  iron  can  make  it  by 
using  10  pounds  wood  tar,  1£  pounds  lampblack, 
and  5  or  6  quarts  turpentine.  After  heating  the 
tar  to  boiling,  turpentine  is  added  when  partially 
cooled,  mixed  with  the  black.  The  consistency  is 
determined  by  the  amount  of  turpentine  used. 

Iron  Paint. — An  iron  paint  not  much  known  is 
composed  of  pulverized  iron  and  linseed  oil  and  is 
good  where  the  iron  is  much  exposed  to  the  weather. 

Where  changes  of  temperature  are  frequent,  lin¬ 
seed  oil  varnish  and  amber  varnish  should  be 
mixed  with  the  paint  for  the  first  two  coats. 

To  Harden  Paper. — Very  hard  paper  can  be 
made  by  the  following  secret  process:  The  pulp 
is  subjected  to  the  action  of  chloride  of  zinc, 
then  subjected  to  a  strong  pressure,  which  makes 
at  hard  as  wood  and  tough  as  leather.  This  ma¬ 
terial  can  be  easily  colored,  and  can  be  used  to 
cover  floors,  make  shoes,  whip  handles,  and  mount¬ 
ings  for  various  purposes.  Paper  plunged  unsized 
into  a  solution  of  chloride,  acquires  the  same 
characteristics. 

Luminous  Paper. — Luminous  paper  is  made  by 
a  process  from  a  mixture  of  80  parts  pulp,  20 
parts  phosphorescent  powder,  2  parts  gelatine,  2 
parts  potassium  bichromate  and  20  parts  water. 

Papier-Mache. — Papier-mache  is  made  of  old 
paper  ground  into  pulp  with  lime  water  and  a  little 
starch.  This  product  is  pressed,  coated  with  lin¬ 
seed  oil,  baked  and  varnished.  It  is  sometimes 
mixed  with  clay  or  chalk.  To  make  it  water-proof, 
sulphate  of  iron,  quicklime  or  glue  are  used  or 
white  of  egg.  Borax  and  phosphate  of  soda  make 
it  incombustible. 

Paperhanger’s  Paste.— Wheat  or  rye  flour  beaten 
perfectly  smooth  in  cold  water,  brought  to  a  boil 
under  constant  stirring,  to  which  should  be  added 
a  little  creosote  or  carbolic  acid,  makes  a  good 
paste  for  paperhangers. 

Plaster  of  Paris. — Plaster  of  Paris  is  gypsum 
from  which  the  water  of  crystallization  has  been 
expelled. 

The  polish  on  plastic  figures  is  produced  by  im¬ 
mersion  in  melted  paraffine. 

Plaster  casts  are  hardened  by  a  hot  solution  of 
borax  or  alum  applied  with  a  brush,  followed  by 
a  hot  saturated  solution  of  chloride  of  barium 
and  soap  water. 
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Floor  Paste. — Good  plaster  flooring  can  be  made 
by  a  secret  process  used  in  France,  in  which  6 
parts  of  plaster  are  mixed  with  1  part  finely  sifted, 
freshly  slaked  white  lime.  After  drying,  fhe  floor 
should  be  gone  over  with  sulphate  of  iron  or  zinc. 

A  good  substitute  for  plaster  of  Paris  is  made 
of  5  pounds  linseed  oil,  5  pounds  glue  and  10 
pounds  whiting,  thoroughly  heated  and  mixed. 

How  to  Polish  Substances. — Brass  is  polished 
with  various  substances.  Rottenstone  and  sweet 
oil  are  used,  rubbed  dry  with  flannel  and  polished 
with  leather.  Tarnish  is  removed  from  brass  with 
a  solution  of  oxalic  acid.  A  weak  solution  of 
ammonia  in  water  makes  a  good  wash.  Rouge  on 
a  buff  moistened  with  alcohol  polishes  gold. 

To  clean  iron,  engineers  should  use  tripoli,  rot¬ 
tenstone  or  pulverized  pumice  stone  with  engine 
or  kerosene  oil.  To  polish  steel,  rub  down  with 
emery,  moisten  with  alcohol  or  water  and  polish 
with  Vienna  lime,  rouge  or  tin  putty. 

Pumice  stone  and  putty  powder  polishes  ivory. 

Hints  Concerning  Rubber. — Mechanics  who- 
have  to  handle  rubber  and  rubber  articles  are  fre¬ 
quently  at  a  loss  how  to  act.  A  few  suggestions 
will  not  be  out  of  place. 

To  soften  rubber  hose,  dip  it  in  petroleum  and 
expose  to  the  air  or  in  a  water  to  which  one-half  its 
volume  of  ammonia  has  been  added.  If  it  is  neces¬ 
sary  to  fasten  rubber  to  metal,  use  a  cement  made 
by  soaking  pulverized  gum  shellac  in  ten  times 
its  weight  of  strong  ammonia,  but  it  takes  upwards 
of  a  month  to  form  this  solution,  without  the  use 
of  hot  water. 

Mechanics  are  frequently  annoyed  by  rubber 
articles  getting  brittle.  This  can  all  be  overcome 
by  immersing  in  water  in  which  there  is  plenty 
ammonia.  Then  there  is  always  trouble  with  tub¬ 
ing.  The  way  to  keep  tubes  elastic  is  to  wash  them 
at  intervals  in  alkaline  water.  It  always  helps  rub¬ 
ber  hose  to  dip  it  in  petroleum  and  then  give  it 
a  hang-up  rest. 

Best  Solvent. — The  newest  and  best  solvent  for 
rubber  is  a  mixture  of  methylated  ether  and  pe¬ 
troleum  spirits. 

To  Prevent  or  Remove  Rust. — Rust  is  the  ever¬ 
present  foe  of  the  mechanic.  Here  are  a  few 
remedies  not  as  widely  known  as  they  deserve  to 
be  Caoutchouc  oil  is  always  reliable  in  preventing 
rust;  also  a  solution  of  India  rubber  in  benzine  is 
an  excellent  coating  for  iron,  steel  and  lead ;  apply 
with  brush. 

Rust  on  Steel  Tools. — If  mechanics  use  steel 
tools,  all  that  is  necessary  to  prevent  rust  is  to 
put  a  lump  of  freshly  burnt  lime  in  the  drawer 
where  they  are  kept.  Another  protection  is  a  solu- 
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tion  of  tannin,  2  parts ;  antimony  chloride,  4  parts ; 
crystallized  iron,  4  parts,  dissolved  in  8  parts 
water. 

Tools  can  be  kept  from  rusting  by  smearing 
them  with  a  mixture  made  of  melted  lard  with  a 
little  camphor,  to  which  enough  graphite  has  been 
added  to  give  it  an  iron  color. 

To  Keep  Tools  Bright. — Most  engineers  are  fa¬ 
miliar  with  the  mixture  of  soft  soap  and  pearl  ash, 
but  these  other  compositions  will  be  found  good. 
Try  melting  slowly,  6  ounces  lard  and  1  ounce 
resin,  reduced  to  right  consistency  with  coal  oil. 
To  keep  polished  tools  bright,  use  boiled  linseed 
oil ;  this  forms  a  protecting  film.  Most  mechanics 
know  Olmstead’s  varnish,  but  all  who  do,  cannot 
make  it.  Just  melt  a  couple  ounces  resin  and  mix 
thoroughly  some  fresh  lard. 

Whiting  and  linseed  oil  will  prevent  rust.  So 
will  lubricating  petroleum.  It  is  always  impera¬ 
tive  to  clean  the  surface  of  the  metals  thoroughly. 

Rust  on  Bolts. — Iron  bolts  inserted  in  wood  can 
be  prevented  from  rusting  by  a  compound  of  grease 
and  zinc  filings.  Vaseline  is  an  excellent  pre¬ 
servative. 

To  Prevent  Underground  Rusting.— One  pound 
each  of  linseed  oil,  coal  tar  and  sulphur,  heated 
separately  and  then  mixed  and  heated  to  300°  F., 
applied  to  the  iron  heated,  will  prevent  under¬ 
ground  rusting. 

Rust  on  Screws. — Screws  can  be  prevented  from 
rusting  by  dipping  them  in  a  paste  made  of  graph¬ 
ite  and  oil. 

In  some  localities  mechanics  use  a  little  slaked 
lime  and  soft  soap,  covering  the  immersed  tools 
with  water. 

To  Remove  Rust. — Sweet  oil  well  rubbed  in,  two 
days  later  rubbed  with  pulverized  unslaked  lime, 
removes  rust. 

Tools  immersed  in  kerosene  oil  give  up  their 
rust.  Barff’s  process  consists  in  passing  steam 
over  iron  heated  to  redness.  This  liberates  the 
oxygen  of  the  steam,  which  unites  with  the  iron, 
forming  a  film  of  magnetic  oxide. 

Nickel  Plate  Rust. — Rust  can  be  removed  from 
nickel  plated  articles  by  covering  the  rust  with  oil 
or  grease,  and  after  standing  a  few  days  rubbing 
with  a  little  ammonia. 

To  Mend  Saws. — A  mixture  of  brass,  silver  and 
copper  filings  in  the  proportion  of  6,  60  and  3 
parts,  respectively,  should  be  neatly  brought  in 
contact  on  an  anvil  with  the  broken  edges,  cover 
with  powdered  charcoal  then,  with  a  spirit  lamp 
and  blowpipe,  melt  the  solder,  and  file. 

The  wire  edge  can  be  taken  from  a  saw  by  pass¬ 


ing  a  whetstone  over  the  side  of  the  teeth,  but  the 
saw  must  be  set  true. 

To  Straighten  Band  Saws.— Band  saws  often  get 
crooked.  The  way  to  straighten  is  to  keep  the  saw- 
in  the  machine,  and  find  the  twists  with  a  foot- 
long  steel  straight-edge;  chalk  the  spots;  hold  a 
mallet  opposite  the  marks  and  with  a  hammer 
knock  the  twists  straight,  with  easy  blows. 

To  Detect  Sewer  Gas. — Any  bright  mechanic 
can  detect  sewer  gas  by  wrapping  a  suspected  joint 
with  a  piece  of  muslin,  moistened  with  a  solution 
of  acetate  of  lead.  If  gas  is  escaping,  the  muslin 
is  blackened.  The  usual  way  is  to  apply  a  candle, 
but  this  is  dangerous.  Another  way  is  to  make  a 
sticky  paste  of  dark  soap  and  water.  If  gas  is 
escaping,  bubbles  will  show. 

To  Restore  Lustre  to  Silk. — Women  could  make 
old  silk  look  like  new  by  grating  potatoes  in  soft 
water,  shaking  well  and  let  stand  a  day  and  night, 
then  sponge  with  the  carefully  poured-off  liquid.. 

To  Whiten  Silver. — Dip  the  articles  in  a  mix¬ 
ture  of  8  parts  powdered  charcoal  and  2  parts 
nitre,  well  mixed  with  water.  The  work  is  thor¬ 
oughly  dried  under  heat,  then  cooled  and  boiled  in 
a  solution  of  bisulphate  of  potash.  This  operation 
is  repeated,  the  articles  are  then  washed  in  soda 
and  water  and  dried  in  warm  boxwood  sawdust. 

Varnishers  and  Varnishing. — Few  painters  feel 
sure  of  how  varnish  will  act.  It  is  a  most  annoy¬ 
ing  flirt,  that  tries  the  patience  and  tests  the  skill 
of  the  mechanic.  Quality  of  varnish  is  determined 
by  qickness  in  drying,  hardness  of  coating,  tough¬ 
ness  of  film,  gloss  and  durability.  It  is  a  solution 
of  resin  in  alcohol  or  turpentine.  Each  varnish 
manufacturer  has  or  supposes  he  has  his  own  secret. 
A  brilliant  varnish  for  iron,  stone  or  wood,  not 
much  known,  is  made  of  ivory  black  and  common 
shellac  varnish.  Ordinary  coal  tar  varnish  prac¬ 
tically  answers  the  same  purpose. 

A  good  body  varnish  is  made  in  the  proportion 
of  16  pounds  copal  with  4  gallons  clarified  oil, 
boiled  until  stringy  and  thinned  with  oil  of  tur¬ 
pentine.  A  good  bookbinders’  varnish  is  made  by 
dissolving  pale  shellac  in  wood  naphtha.  A  color¬ 
less  varnish  of  great  merit  for  bookbinders  is  made 
of  3  pounds  shellac  with  4  ounces  crystallized  car¬ 
bonate  of  soda  in  6  quarts  of  water,  brought  to 
boiling  over  a  slow  fire. 

Electrical  Varnish. — Electrical  varnish  may  be 
made  by  dissolving  orange  shellac  in  95  per  cent 
alcohol,  which  may  be  colored  to  suit  by  a  pig¬ 
ment. 

To  Produce  Elastic  Waterproof  Compounds. — 

Combine  the  sap  of  mangrove  with  rubber  in  vari¬ 
able  proportions.  These  compounds  can  be  trans- 
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formed  into  waterproof  varnishes  by  the  nse  of 
solvents  and  ingredients  that  are  familiar  to  all 
workers  in  rubber  goods. 

To  Waterproof  Hats. — Paint  the  inside  with 
Canada  balsam,  made  hot,  and  make  holes  for  ven¬ 
tilation  to  avoid  baldness. 

To  Make  Fire  Hose  Watertight.— Make  a  mix¬ 
ture  of  100  parts  glycerine  and  3  parts  carbolic 
acid,  and  draw  the  hose,  perfectly  cleaned  and 
dried,  through  it. 

To  Waterproof  Boots  and  Shoes.— Soak  the  soles 
with  copal  varnish  and  castor  oil  to  the  uppers. 

To  Waterproof  Paper. — Immerse  the  sheets  in 
solution  of  cuprous  ammonia.  Cardboard  can  be 
made  by  pressing  several  such  sheets  together. 

To  Clean  Clocks. — The  parts  most  frequently 
needing  repair  are  the  pivots  of  the  upper  pinions, 
pin  wheel  and  pallet  wheel.  The  best  way  of  cen¬ 
tring  the  arbor  is  to  put  a  lantern  runner  in  the 
throw.  A  good  cleaning  substance  is  made  of  rot- 
tenstone  and  oil  applied  thoroughly  over  every 
part.  Always  brush  lengthwise  of  the  plate.  Fin¬ 
ish  with  a  clean  brush  wetted  with  turpentine, 
taking  care  not  to  bend  the  teeth  or  any  other 
delicate  parts.  Carefully  clean  out  the  teeth  of 
wheels,  the  leaves  of  the  pinion  and  round  the 
shoulders  of  the  pivots  as  well  as  the  holes  in  the 
plates.  In  repairing  the  escapement,  reduce  the 
friction  by  making  the  acting  faces  of  the  pallet 
very  smooth.  See  that  the  pendulum  is  sound, 
that  the  spring  is  not  cracked  or  crippled  and  that 
the  suspension  is  sound. 

In  mending  the  average  American  clock,  try  the 
pinions  to  see  if  they  are  tight  on  the  arbors.  Use 
a  little  solder  if  necessary.  Clean  with  chalk  and 
water  and  then  oil.  If  the  pendulum  wabbles,  the 
spring  is  crippled  or  is  loose  in  the  stud  or  needs 
more  freedom  in  the  crutch.  Where  the  pinions 
are  worn,  turn  each  wire  round  and  add  a  small 
piece  of  solder  to  each;  use  rosin  instead  of  salts 
for  soldering.  When  the  pallets  are  worn,  the 
simplest  way  to  move  them  is  to  get  the  centre  of 
a  Geneva  hand  and  put  behind  the  pallets.  When 
brass  holes  get  worn,  open  them  and  solder  in  a 
piece  of  hollow  bass  wire  to  fit  the  verge  pin. 

Watch  Mending. — Watch  repairing  calls  for  the 
following  implements:  Work  board,  verge  stake, 
pinion  stake,  bumping-up  stake,  pin  vice,  filling 
block,  sliding  tongs  and  chalk  box.  The  rules  to 
be  followed  in,  examining  a  watch  are:  See  that 
the  enamel  dial  is  not  cracked,  that  the  hands  fit 
properly,  of  right  length  and  “free”  in  the  dial 
holes;  that  the  cannon  pivot  is  free  of  glass,  that 
the  joint  pins  fit  tight,  that  the  bolt  and  spring 
are  right,  that  the  cap  is  clear  of  the  case;  next, 


push  out  the  joint  pin,  see  that  the  wheels  and 
barrel  are  upright,  that  the  wheels  are  free  of  each 
other,  that  the  chain  is  free  of  the  pillar  and  the 
stop  stud,  that  the  dial-feet  are  not  in  the  way, 
that  the  dial  or  brass  edge  fits  right,  against  the 
pillar  plate ;  the  dome  must  be  at  a  right  distance 
from  all  parts  of  the  movement. 

,  In  replacing  broken  teeth  it  is  not  well  to  put 
more  than  one  tooth  in  the  .same  part  of  the  wheel. 
Burnish  pivots  that  show  signs  of  rust  or  uneven¬ 
ness;  in  verge  watches  the  mainspring  must  be 
adjusted  to  the  fusee. 

These  are  general  rules  for  putting  a  watch  to¬ 
gether:  Do  not  take  up  the  6ame  piece  two  or 
three  times ;  hold  each  piece  very  lightly ;  keep  it 
in  the  fingers  as  short  a  time  as  possible. 

About  Cements. — Every  known  cement  belongs 
to  one  of  four  classifications,  which  is  determined 
by  its  action.  Cement  drys  by  evaporation  or  con¬ 
geals  by  cooling,  or  hardens  by  oxidation  or  “sets” 
by  chemical  changes.  There  are  six  things  to  re¬ 
member  about  cements.  The  first  is  the  necessity 
of  effecting  absolute  contact,  the  great  obstacle  to 
which  is  air  and  dirt.  Mechanics  overlook  the  fact 
that  all  surfaces  are  covered  with  a  thin  film  of 
adhering  air  and  until  this  film  is  removed,  abso¬ 
lute  contact  is  impossible.  This  is  accomplished 
by  heat  and  pressure. 

The  second  point  is  that  as  little  cement  as  pos¬ 
sible  be  used ;  third,  cleanliness  of  surfaces.  The 
fourth  rule  is  that  the  surfaces  to  be  cemented 
must,  be  true  at  every  point  of  contact;  fifth, 
sufficient  time  must  be  allowed  for  drying  or  hard¬ 
ening;  sixth,  cement  as  near  the  color  of  the  ma¬ 
terials  to  be  joined  should  be  used. 

Hints  for  Cleansing. — Ox  gall  removes  stains 
from  woolen  goods.  Benzine  or  oil  of  turpentine 
is  used  on  delicate  material.  Stains  caused  by 
fruits  and  juices  may  be  removed  if  the  spots  are 
rinsed,  before  they  dry,  in  cold  water  with  a  few 
drops  of  liquor  ammonia.  Wine  stains  are  re¬ 
movable  by  rinsing  in  cold  water,  then  applying  a 
weak  solution  of  chloride  of  lime,  then  rinsing 
again. 

Fresh  ink  stains  yield  to  treatment  with  moist¬ 
ened  cream  of  tartar,  aided  by  a  little  friction. 
Most  paint  stains  yield  to  oil  of  turpentine  and 
oxygenated  water,  followed  by  dilute  sulphuric 
acid.  Old  ink  stains  need  protochloride  of  iron, 
then  dilute  oxalic  acid. 

Grease  can  be  removed  from  stone  steps  or  pass¬ 
ages  by  pouring  strong  soda  and  water  boiling  hot 
over  the  spot,  covering  with  a  thin  paste  of  fuller’s 
earth  overnight,  repeating  the  process,  if  neces¬ 
sary. 
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For  cleaning  textile  fabrics.  Scouring  with  ben¬ 
zine  is  well  known.  Sugar  and  egg  stains  go  under 
application  of  cold  water  and  color  is  restored  with 
use  of  acetic  acid  and  alcohol  in  water. 

To  clean  wall-paper,  where  people  have  rested 
their  heads,  make  a  cream  of  pipe  clay  and  water 
and  next  day  brush  it  off. 

A  Quick  and  Cheap  Disinfectant. — The  most 
reliable  and  potent  disinfectant,  said  by  some  au¬ 
thorities  to  be  superior  to  all  others  on  infectious 
germs,  is  a  gas  made  by  mixing  in  a  one-gallon 
stoneware  vessel,  a  quart  of  water,  If  pounds  com¬ 
mercial  nitric  acid  and  one-fourth  pound  copper 
turnings,  which  disinfects  a  room  of  15  to  20  cubic 
yards,  provided  the  crevices  are  stopped  up. 

A  small-pox  disinfectant  is  made  of  a  solution 
‘of  one-half  pound  copperas  in  1  gallon  of  water. 

Bleaching  powder  is  a  good  disinfectant  for 
urinals.  Green  vitriol  dissolved  in  water  is  good 
:for  a  short  time.  Commercial  bleaching  powder 
(confined  in  a  parchment  bag  lasts  longest  and  is 
dhe  best  ordinary  remedy. 

A  Good  Fire  Preventative. — Water  saturated 
with  alum  is  found  to  protect  substances  coated 
with  it  from  ordinary  fire  heat. 

Preserving  Processes. — To  restore  printing  on 
oharred  paper,  pour  collodion  over  it.  In  a  few 
minutes  it  dries  and  covers  the  paper  with  a  trans¬ 
parent  coat. 

Acid  sulphite  of  lime  added  to  beer,  which  it  is 
desired  to  keep,  serves  the  purpose;  1  to  1,000 
parts. 

The  Chinese  preserve  oysters  by  plunging,  only 
fat  ones,  in  boiling  water  for  an  instant  and  drying 
them  in  the  sun. 

Sardines  are  preserved  by  plunging  for  1  or  2 
minutes  under  boiling  oil  in  coppers. 

There  are  two  systems  of  preserving  fruits  and 
vegetables,  one  by  the  cold  blast  system  and  the 
other  the  hot  air  process.  In  the  cold-blast  sys¬ 
tem,  the  air  is  compressed  in  a  chamber  containing 
chloride  of  calcium,  which  is  admitted  into  a  cham¬ 
ber  containing  the  substances  to  be  treated.  The 
materials  are  placed  on  galvanized  iron  wire 
screens  and  are  subjected  to  a  current  of  air 
heated  to  240°  F. 

Another  process  subjects  the  vegetables  to  70 
pounds  square  inch  steam  pressure  for  a  few  min¬ 
utes  and  then  dried  at  212°  and  next  subjected  to 
hydraulic  pressure. 

Potatoes  are  preserved  by  sprinkling  the  floor 
with  quicklime,  over  which  is  spread  a  layer  4  or 
5  inches  thick  of  potatoes,  adding  lime  and  an¬ 
other  layer  and  so  on. 

Still  another  process  warms  the  potatoes  and 


surrounds  them  with  acetate  of  soda  in  powder  to 
absorb  their  moisture. 

A  well-tested  meat  preserving  process  places  the 
meat  in  a  practically  air-tight  chamber  through 
which  air  at  50°  circulates. 

In  refrigerating  cars,  the  dry  air  is  cooled  to  33°. 
Another  method  suspends  meat  in  bags.  Sus¬ 
pended  in  a  temperature  of  37°,  produced  by  a 
steam  fan,  worked  over  ice-tanks. 

To  Preserve  Posts  and  Piles. — Bore  one  or  more 
holes,  larger  or  smaller,  near  the  centre  of  the  butt, 
the  whole  length,  if  desirable,  and  fill  with  boiling 
coal  tar  and  close  up  with  a  long  taper  wedge,  so 
as  to  drive  the  antiseptic  into  the  pores.  Such 
posts  dressed  with  resin  varnish  will  last  for  an 
age.  Wood  exposed  to  the  air  should  not  be  dressed 
with  coal  tar. 

Several  coats  of  hot  linseed  oil  varnish,  suc¬ 
cessively  applied  after  each  drying,  renders  wood 
extremely  durable  and  weather-proof. 

How  to  Stop  Dry  Rot. — Melt  24  ounces  resin  in 
6  gallons  train  oil  and,  say,  6  rolls. brimstone;  when 
thin,  add  desired  color,  apply  to  wood,  hot  and 
thin,  2  coats. 

Alloys  and  Their  Uses. — Alloys  of  gold,  silver 
and  copper  are  superior  in  strength  to  the  more 
fusible  metals.  In  making  alloys,  the  least  fusible 
metal  is  melted  first,  except  where  the  quantities 
are  very  small.  The  strength  of  an  alloy  depends 
on  the  order  in  which  each  part  is  melted.  Stirring 
must  be  kept  up  to  prevent  the  heavier  metal  sink¬ 
ing. 

Cautionary  Measures. — Workmen  often  melt  too 
rapidly.  They  skim  off  the  dross  as  rapidly  as  it 
rises  to  the  surface,  as  long  as  the  ladle  is  on  the 
fire.  They  mistake  the  antimony  in  the  mixture 
for  the  dross.  To  prevent  oxidation,  the  surface  of 
the  melted  metal  should  be  covered  with  fine  char¬ 
coal,  as  well  as  a  little  sal-ammoniac. 

Besin  is  the  best  flux  for  alloys  of  copper  and 
tin,  and  common  resin  soap  for  old  brass.  Black 
flux  is  made  of  4  parts  common  bottle  glass,  12 
parts  saltpetre  and  14  parts  crude  tartar,  with 
some  calcined  borax.  Platinum,  which  cannot  be 
melted  at  ordinary  heat,  is  readily  fused  in  com¬ 
bination  with  zinc,  tin  or  arsenic.  Nickel  is  hard 
to  fuse  by  itself,  but  joins  readily  with  copper  to 
make  German  silver. 

Before  using,  crucibles  should  be  gradually 
heated.  After  pouring,  the  crucible  should  be  re¬ 
turned  to  the  furnace.  There  is  no  hard  and  fast 
rule  for  pouring,  but  the  common-sense  rule  is  to 
pour,  when  sufficiently  fluid  to  produce  distinct 
and  sharp  impressions  in  the  moulds.  Work  is 
often  spoiled  by  being  poured  too  hot. 
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Lacquering. — A  durable  and  perfect  black  var¬ 
nish.  for  iron  and  steel  is  made  by  boiling  turpen¬ 
tine  and  sulphur.  The  turpentine  evaporates  and 
the  sulphur  unites  with  the  iron.  The  art  of  lac¬ 
quering  originated  in  Japan  in  the  year  724. 

High  Explosives. — Nitro-glycerine  is  made  by 
mixing  fuming  nitric  acid  with  twice  its  weight 
of  the  strongest  sulphuric  acid,  in  a  vessel  kept 
cool  by  water.  When  properly  cooled,  one-sixth 
its  weight  of  glycerine  is  added,  under  constant 
stirring,  and  the  undecomposed  sulphuric  acid  be- 
ing  lighter  than  the  nitro-glycerine,  is  syphoned 
off  after  both  materials  are  poured  into  cold  water. 
For  safe  transportation  purposes,  Nobel  mixed  with 
it  5  to  10  per  cent  wood  spirits.  Dynamite  is 
made  by  mixing  75  per  cent  nitro-glycerine  with 
25  per  cent  of  powdered  sand. 

Gunpowder. — Gunpowder  is  made  of  saltpetre, 
sulphur  and  charcoal  in  varying  proportions.  Re¬ 
fined  saltpetre  is  required.  Refined  sulphur  in 
rolls  is  reduced  to  an  impalpable  powder.  The 
required  quantities  of  sulphur  and  charcoal  are 
thoroughly  pulverized  and  mixed,  after  which  the 
proper  percentage  of, saltpetre  is  added.  After 
thorough  mixing,  the  powder  is  granulated,  and  the 
irregularly  sized  grains  are  sifted  over  two  parch¬ 
ment  sieves,  which  separates  the  larger  grains  from 
the  smaller,  they  are  then  subjected  to  the  glazing 
process  and  next  dried  gradually  in  a  temperature 
which  is  increased  from  66°  to  130°  or  140°  in, 
perhaps,  4  hours  time.  It  is  then  ready  for  use. 

Gun  Cotton. — The  several  varieties  of  gun  cot¬ 
ton  are  formed  by  the  action  of  nitric  acid  on  cot¬ 
ton  or  lingnin.  The  most  explosive  are  formed 
with  the  strong  acids,  sulphuric  and  nitric,  mixed. 
The  raw  material  is  cleansed  by  boiling  in  an 
alkaline  solution,  then  drying  in  a  current  of  air 
and  then  boiling  in  clean  water.  It  is  again  dried 
at  120°.  The  cotton  in  one-pound  quantities  is 
placed  in  a  bath  of  the  mixed  acids,  of  3  parts  sul¬ 
phuric  and  1  part  nitric.  It  cools  in  two  or  three 
days.  The  quantities  are  covered  in  earthenware 
jars,  placed  in  cold  water,  where  they  are  exposed 
to  the  acid  for  48  hours.  They  are  then  plunged 
into  a  strong  fall  of  cold  water,  wrung  dry  and 
placed  in  a  stream  of  water  for  48  hours.  The 
cotton  is  washed  and  partly  dried  several  times 
and  then  thoroughly  dried  at  a  temperature  of 
140°.  This  product  is  about  three  times  as  ex¬ 
plosive  as  gunpowder. 

To  Drill  Glass. — 1.  Use  a  steel-hardened  drill  wet 
with  spirits  of  turpentine,  saturated  with  camphor. 
The  drill  should  be  run  rapidly  and  with  a  light 
feed.  Holes  up  to  three-sixteenth  inch  can  be 
drilled  as  rapidly  as  cast  steel. 


2.  When  a  large  hole  is  to  be  bored,  use  a  copper 
tube,  fed  with  emery  and  turpentine,  for  which  a 
vertical  drilling  machine  is  better  than  a  lathe. 

To  Prevent  Sticking. — Oilcloth  or  patent  leather 
is  prevented  from  sticking  together  by  being  sepa¬ 
rated  in  wrapping  by  paper  impregnated  with 
paraffine. 

“Doctoring”  Belting. — Slipping  of  belting  can 
often  be  temporarily  arrested  by  rubbing  with  a 
piece  of  beeswax  on  the  inside  of  the  belt,  or  on  the 
pulleys.  Slipping  can  often  be  prevented  by  tie— 
ing  a  piece  of  rubber  around  the  belt  pulley  of  the 
engine.  Many  mechanics  forget  to  wash  the  belt 
before  oiling  and  some  make  the  mistake  of  oiling 
while  it  is  stretched.  Whiting  is  decidedly  pref¬ 
erable  to  powdered  resin. 

To  Bend  Copper  Tubes. — Fill  them  with  lead  or 
rosin  and  then  bend  as  required,  afterward  melt 
out  the  material  used. 

In  welding  copper  be  extremely  careful  that 
charcoal  does  not  touch  the  points  to  be  welded, 
and  as  copper  is  softer  than  iron,  it  is  better  to 
cautiously  use  a  wooden  hammer. 

Art  and  Science  of  Tempering. — All  that  has 
been  learned  and  written  does  not  exhaust  this 
most  vital  subject.  Tempering  means  many 
things,  among  them  hardening,  case-hardening, 
annealing,  toughening  and  softening.  Some  of  the 
latest  conclusions  of  the  most  advanced  metal¬ 
lurgists  are  herewith  given. 

1.  Rapidity  of  cooling,  which  determines  de¬ 
gree  of  hardening,  depends  on  the  way  the  piece  is 
held  in  the  hardening  fluid;  moving  about  in  the 
cooling  fluid  cools  unevenly.  Hardening  in  run¬ 
ning  water  has  the  same  effect. 

2  Soft  steels  are  difficult  to  harden  uniformly, 
because  of  uneven  texture.  Mechanics  should  re¬ 
member  that  an  article  dipped  is  liable  to  crack, 
if  it  is  drawn  out  before  its  temperature  is  reduced 
to  that  of  the  water. 

3.  The  benefit  of  tempering  is  all  lost  if  the 
steel  is  made  too  hot.  Melted  glass  is  sometimes 
used  where  hairsprings  for  watches  are  to  be  tem¬ 
pered.  Cyanide  of  potash  and  salt  are  used  in  some 
places  to  temper  taps,  the  object  being  to  prevent 
loss  of  carbon. 

4.  Prussiate  of  potash  makes  iron  almost  as  hard 
as  steel,  by  being  heated  to  redness  and  sprinkling 
with  finely  powdered  potash;  then  plunging  into 
cold  water.  The  hardening  is  very  shallow. 

5.  In  some  parts  of  Europe  fine  tools  are  made 
almost  diamond-hard  by  being  heated  to  whiteness 
and  plunged  into  sealing  wax,  repeatedly. 

Dipping  in  fused  salt  anneals  without  oxidation. 
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To  Prevent  Heating  of  Journal  Boxes. — There 
is  no  end  to  methods.  Three  good  methods  are: 
Nine  parts  anthracite  and  1  part  oil  dry  tallow, 
or  8  parts  lead  to  2  parts  cannel  coal,  or  8  parts 
ivory  dnst  and  2  parts  spermaceti. 

To  Restore  Writing. — A  strong  solution  of 
tannin  applied  carefully  will  bring  out  the  letters. 

How  to  Get  Rid  of  Mildew. — Some  soft  soap, 
powdered  starch,  table  salt  and  juice  of  lemon, 
applied  to  fabric,  placed  in  the  sun,  and  repeated, 
and  then  left  out  overnight  will  produce  the  result. 

Counterfeiting  English  Oak  Leather. — Two 
ounces  of  borax  and  oxalic  acid  in  2  quarts  of 
water,  applied  to  common  hemlock  or  union  sole, 
to  which  French  chalk  is  afterwards  applied,  will 
make  a  perfect  imitation  of  oak  leather. 

How  Smokers  are  Deceived. — Cigarmakers  make 
a  solution  of  6  parts  sodium  carbonate,  2  parts 
chlorinated  lime  and  16  parts  hot  water  and  spot 
the  cigars  with  a  pointed  stick,  out  of  this  solu¬ 
tion.  The  smokers  imagine  they  are  getting  su¬ 
perior  goods. 

To  Remove  Damp  from  Cellars. — A  pound  of 
calcium  chloride,  placed  in  any  convenient  recep¬ 
tacle,  draws  the  dampness.  Instead  of  throwing 
the  solution  away,  evaporate  over  a  fire  and  use 
again. 

To  Prolong  the  Useful  Life  of  Wood. — 1.  Chem¬ 
ists  have  within  a  comparatively  short  time  elab¬ 
orated  a  number  of  economical  processes  for  the 
prolongation  of  the  life  of  lumber,  many  of  which 
have  not  become  as  well  known  as  their  merits 
deserve.  French  builders  pile  planks  in  a  tank, 
which  are  covered  with  quicklime  and  are  gradually 
slaked  with  water.  Beechwood  by  this  process 
becomes  as  valuable  as  oak  for  hammers  and  tools 
for  iron  work. 

2.  Timber  can  he  kyanized  by  immersion  in  a 
solution  of  1  pound  of  corrosive  sublimate  to  10 
or  15  gallons  of  water,  and  which  is  best  dissolved 
in  tepid  water.  The  kyanizing  requires  from  one 
day  to  two  or  three  weeks. 

3.  Another  method  consists  of  using  a  strong 
solution  of  sulphate  of  iron  in  a  vacuum,  after 
which  the  oxide  of  iron  becomes  insoluble  by  an 
injection  of  a  solution  of  sulphate  of  lime. 

4.  Engineers  who  use  large  timbers  can  give 
them  long  life  by  covering  them  with  a  mixture 
made  of  sifted  scales  of  iron,  sea  sand  and  pow¬ 
dered  shell  spread  over  a  mixture  of  tar  and  pitch. 

5.  Rot  is  preventable  by  various  washes,  one  is 
made  of  a  mixture  of  a  pound  of  corrosive  sub¬ 
limate  to  16  or  20  gallons  water,  used  hot.  An¬ 
other,  as  much  sulphate  of  copper  to  30  or  40  gal¬ 
lons  water. 


6.  Ants  and  insects  in  wood  are  destroyed  by 
corrosive  sublimate  or  essential  oils.  Powdered 
borax  drives  out  black  ants.  Petroleum  is  also 
good. 

7.  Carpenters  should  note  the  fact,  though  it  is 
not  practicable  to  use  it,  that  planks  laid  in  run¬ 
ning  water  for,  say  two  weeks,  and  stood  endways 
in  the  sun  and  frequently  turned  will  make  the 
best  flooring  stuff.  It  is  proof  against  worms  and 
will  never  warp. 

8.  It  is  not  the  best  thing  to  cap  ends  of  timbers 
laid  in  mortar  with  melted  pitch. 

To  Make  Canvas  Impervious. — Soak  the  canvas 
30  hours  in  boiling  water  into  which  a  decoction 
of  oak  bark  has  been  introduced  in  the  proportion 
of  1  to  15.  It  should  be  rinsed  in  running  water 
and  then  dried. 

To  Make  Hose  Watertight.— Carbolic  acid  and 
glycerine,  1  part  to  30,  respectively,  well  brushed 
in,  makes  them  watertight,  but  this  process  must 
be  applied  as  often  as  they  are  used  and  they  must 
be  well  dried. 

Special  Varnishes.— 1.  Varnishes  in  the  mechani¬ 
cal  arts  have  such  a  wide  range  of  uses,  that  it  is 
frequently  found  in  shops  that  requirements  arise 
for  a  particular  quality  that  is  not  to  be  found 
ready  made.  A  few  hints,  therefore,  are  in  place, 
which  may  enable  the  mechanic  to  supply  his  spe¬ 
cific  wants.  A  good  varnish  for  patterns  is  made 
of  shellac  and  alcohol,  1  pound  to  a  gallon,  with 
enough  lampblack  to  color.  An  oak  varnish  can 
be  made  of  oil  of  turpentine  and  pale  resin,  1 
pound  to  a  quart,  respectively,  colored  to  suit  with 
lampblack. 

2.  German  founders  use  a  varnish  for  ma¬ 
chinery  made  of  Zanzibar  and  Manila  copal,  1 
pound  each  to  3  pounds  shellac,  heated  by  steam 
and  stirred  six  hours,  to  which  100  parts  or  more 
potato  spirits  are  added  and  then  again  heated  to 
190°  F. 

3.  Melted  paraffine  used  hot,  is  the  best  varnish 
for  labels.  Italian  varnish  is  made  by  boiling  Scio 
turpentine  until  it  hardens,  then  pulverize  it  and 
dissolve  it  in  oil  of  turpentine.  A  varnish  for 
glass  is  made  of  tragacanth  beaten  to  a  froth  in 
white  of  egg.  Stand  twenty-four  hours.  A  flexible 
varnish  is  made  of  2  ounces  India  rubber  in  1 
quart  of  water,  dissolved  with  slow  heat.  Where  a 
Japanned  surface  has  been  injured  or  scratched, 
a  good  varnish  is  copal  varnish  mixed  with  lamp¬ 
black. 

To  Tin  Castings  Cold. — Small  castings  may  be 
tinned  cold  by  putting  scraps  of  block  tin  in  a  solu¬ 
tion  of  cream  of  tartar  and  boiling  them  in  it. 
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To  Make  Holes  in  Steel. — Cover  the  steel  with 
melted  wax  where  the  hole  is  to  be  made  and  let  it 
cool.  Then  cut  into  the  wax  the  size  of  the  hole 
wanted,  drop  in  nitric  acid,  and  after  it  eats,  wash 
oif  and  add  more  drops  until  the  perforation  is 
made.  This  applies  to  thin  steel. 

To  Frost  Steel. — On  the  polished  surface  run 
dilute  nitric  acid  and  at  the  right  time  wash  in 
running  water. 

Staining  Various  Materials.— 1.  There  are  up¬ 
wards  of  twenty  methods  for  making  walnut  stains, 
most  of  them  complex.  Among  the  simpler 
methods  are  these :  Make  a  decoction  of  green  wal¬ 
nut  husks,  dried,  and  boil  in  lye,  or  use  dragon’s 
blood  and  lampblack,  mixed  in  wood  alcohol 

2.  Dilute  asphalt  varnish,  frequently  applied, 
will  do  fairly  well.  Potassium  permanganate  dis¬ 
solved  in  water,  1  part  to  30,  twice  applied,  makes 
a  good  stain.  It  should  be  washed  and  oiled  and 
varnished. 

3.  What  is  called  sixteenth  century  oak  finish 
can  be  given  to  oak  by  staining  with  umber  in  thin 
shellac  varnish. 

4.  A  purple  stain  is  given  by  boiling  logwood 
in  water,  adding  pearlash  and  indigo.  This  mix¬ 
ture  must  dissolve  before  using.  German  cabinet¬ 
makers  get  a  good  oak  stain  by  using  very  strong 
coffee. 

5.  Bricks  can  be  stained  red  by  melting  an  ounce 
of  glue  in  a  gallon  of  water,  and  when  hot,  adding 
a  chunk  of  alum,  a  half  pound  Venetian  red  and  a 
pound  of  Spanish  brown.  A  black  color  can  be 
given  by  heating  asphaltum  to  a  fluid  state  and  dip 
in  the  bricks,  the  surface  having  been  moderately 
heated. 

To  Take  Care  of  Shoes. — A  good  dressing  for 
tan  shoes  is  made  of  oil  of  turpentine.  A  solution 
of  sulphate  of  iron  and  copperas  in  water  takes 
away  the  shoe  smell.  To  make  shoe  soles  imper¬ 
vious  to  water  rub  on  Stockholm  tar.  Another 
way  is  to  warm  the  soles,  then  successively  apply 
copal  varnish  after  each  heating. 

The  Art  of  Polishing. — Furniture  oils  are  nu¬ 
merous,  but  the  art  is  less  understood  than  it  should 
be.  Among  various  oils  may  be  mentioned  these : 
Boiled  linseed  oil  and  alcohol  shellac  varnish,  1  to 
2  parts,  respectively,  gives  a  good  polish;  bees¬ 
wax  to  which  a  little  alkanet  root  is  added  and 
melted  and  to  which  a  little  linseed  oil  and  spirits 
of  turpentine  are  after  added,  with  subsequent 
straining,  make  a  good  polish.  Brass  may  be  pol¬ 
ished  by  a  very  fine-cut  file  and  emery  cloth. 

Invisible  Ink. — Invisible  ink  can  be  made  by 
mixing  linseed  oil  and  water  of  ammonia,  1  part 
to  20  in  100  parts  of  water.  Shake  before  using. 


All  invisible  inks  show  on  glazed  papers;  milk 
makes  a  good  invisible  ink  and  buttermilk  still  bet¬ 
ter.  Writing  by  invisible  ink  is  developed  by  the 
application  of  heat  or  chemical  reagents.  Nitrate 
of  nickel  and  chloride  of  nickel  when  weak  form 
an  invisible  ink,  which  becomes  green  by  heating. 

To  Restore  Tarnished  Silver. — A  warm  solution 
of  1  part  cyanide  of  potassium  to  8  of  water,  which 
is  extremely  poisonous,  will  upon  immersion  ren¬ 
der  tarnished  silver  bright. 

Of  Secrets  in  General. — In  olden  times  workshop 
secrets  were  most  carefully  guarded  and  every 
workshop  had  its  own.  In  modern  times  the  de¬ 
velopment  of  scientific  methods  and  the  education 
of  workers  in  shops,  schools,  institutions  and  col¬ 
leges  have  brushed  away  many  former  secrets  by 
making  them  common  property.  While  it  would 
not  be  correct  to  say  there  are  no  longer  strict 
secrets,  it  is  correct  to  say  that  there  are  secret 
methods  and  appliances  which  are  far  more  im¬ 
portant  as  secrets  than  the  old-time  secret  pro¬ 
cesses  themselves.  The  custom  of  manufacturers 
in  all  lines  to  meet  together  in  convention  and 
otherwise  and  to  unbosom  thmselves  with  regard 
to  every  detail  of  manufacturing,  certainly  de¬ 
prives  shops  of  secrets  as  they  were  formerly  under¬ 
stood.  For  all  that,  secrets  when  rightly  inter¬ 
preted  control  industrial  processes  as  much  and 
probably  more  than  ever. 

Patent  Secrets. — This  is  particularly  exempli¬ 
fied  in  many  of  the  great  iron  and  steel  plants, 
where  mechanical  and  electrical  methods  have  been 
introduced  and  machinery  patented  unknown  to 
the  outside  world,  unknown  even  to  competing 
interests.  The  introduction  of  electricity  as  a 
motive  power  has  afforded  inventive  talent  a  wide 
field  for  originating  methods  of  work  which  are 
valuable  and  produce  economic  results  that  stimu¬ 
late  competition.  The  general  trend  of  mechanism 
is  to  better  methods  in  the  use  of  which  results 
are  achieved  a  thousand-fold  more  valuable  to  in¬ 
dustry  in  general  than  the  old-time  secrets  of  in¬ 
dividual  mechanics.  And  yet  there  are  in  some 
few  industries,  secrets  which  are  as  rigidly  pre¬ 
served  as  three  hundred  years  ago.  These  domains 
of  secrecy  are  being  steadily  invaded  and  the  time 
is  not  far  remote  when  the  entire  world  of  industry 
will  have  within  its  reach  all  practical  knowledge 
as  to  production. 

New  Kinds  of  Secrets. — At  the  same  time  there 
is  rapidly  developing  a  new  factor  in  industry, 
which  will  create  new  conditions,  namely  the  adop¬ 
tion  of  methods  and  systems  of  work.  The  indus¬ 
tries  are  being  revolutionized  along  these  lines. 
Instead  of  a  secret  of  manufacturing  we  have 
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elaborate  and  complex  and  complete  methods  of 
manufacturing,  involving  the  idea  of  magnitude  on 
one  hand  and  differentiation  on  the  other.  Work 
which  in  centuries  past  has  been, done  by  the  single 
mechanic  is  now  being  divided  up  into  numerous 
branches,  each  calling  for  specialized  skill.  The 
future  progress  which  lies  along  these  lines  is  vast. 
A  wide  field  is  opening  up  for  the  industries  of  the 
world  in  which  America  is  taking  the  lead.  It  is 
teaching  the  mechanics  of  the  world  not  to  rely 
wholly  on  shop  secrets,  as  they  have  been  under¬ 
stood  in  the  past,  but  on  the  wisdom  and  the  abso¬ 
lute  necessity  of  secrets  of  mightier  significance — - 
namely,  method  and  appliance.  It  would  be  diffi¬ 
cult  to  name  a  single  industry  in  the  world  which 
is  not  being  revolutionized  and  which  is  not  being 
broadened  out  in  accordance  with  the  influence  of 
these  mightier  agencies,  which  have  swung  into 
line  in  all  of  the  industries. 

Duty  of  Mechanics. — Knowledge  is  becoming 
common  as  it  should  be.  The  greater  secrets  of 
the  twentieth  century  in  industrial  channels  call 
for  an  aptitude,  an  energy,  a  comprehension  and  a 
devotion  to  each  respective  line  of  work  which  was 
not  dreamed  of  when  the  industries  of  to-day  were 
in  their  cradles.  It,  therefore,  behooves  every  me¬ 
chanic  in  every  industry  to  address  himself  with 
the  energy  of  enthusiasm  to  acquire  somewhat  of 
these  mightier  secrets  that  are  dawning  upon  the 
world.  The  unending  accumulation  of  patents  are 
the  secrets  of  the  nineteenth  and  early  twentieth 
centuries,  but  they  are  in  a  sense  open  secrets  for 
the  use  of  the  world. 

Secrets  are  Endless. — The  energy  of  man  is 
carrying  him  forward  into  the  secrets  of  the  uni¬ 
verse  with  ever-increasing  momentum.  The  uni¬ 


verse  itself  is  the  greatest  of  all  secrets.  Its  un¬ 
folding  will  occupy  the  attention,  the  study  and 
energy  of  man  for  all  time.  For  one  secret  that  is 
known  to-day  there  are  a  thousand  to  find  out. 
The  progress  of  society,  the  upbuilding  of  the 
mighty  industries  depend  upon  the  unearthing  of 
these  secrets  of  nature  and  they  will,  year  by  year,, 
be  placed  before  the  world  for  its  best  use. 

World’s  Debt  to  Mechanics. — The  world  at  large 
owes  its  progress  to  the  mechanics;  it  is  they  who 
point  the  way  to  better  things,  better  methods,  and 
more  abundant  fruit  of  effort.  That  which  to-day 
is  a  luxury  will,  through  the  skillful  touch  of  the 
mechanic,  become  the  necessity  of  to-morrow.  The 
mechanics  are  the  world’s  warriors,  who  are  achiev¬ 
ing  victories  under  the  canopy  of  peace,  which 
spread  plenty  and  bring  happiness  and  fill  the 
world  with  sunshine  and  joy,  rather  than  with 
sorrow,  horror  and  poverty  which  were  the  gifts 
of  those  in  the  past  who  attained  the  leadership  of 
men.  To-day  the  mechanics  are  the  real  leaders; 
without  their  thought  and  skill  and  toil  and  inven¬ 
tion,  civilization  would  be  arrested  and  Progress, 
would  close  her  eyes. 

Mechanical  Education. — With  the  increase  in 
the  number  of  technical  schools  and  manual  train¬ 
ing  schools  and  universities  where  scientific  study 
with  reference  to  industrial  development  is  sys¬ 
tematically  and  comprehensively  prosecuted,  a 
higher  level  of  practical  knowledge  and  under¬ 
standing  is  being  reached.  In  these  institutions 
the  older  secrets  are  being  made  common  property 
and  the  newer  secrets,  which  inventive  talent  and 
the  understanding  of  nature’s  laws  bring  to  light, 
are  being  gradually  mastered  for  the  further  and 
far  grander  upbuilding  of  society. 
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BY  EUGEN  SANDOW 


Physical  Culture,  pure  and  simple,  is  the  development  along  natural  lines  of 
that  wonderful  combination  of  muscles  with  which  the  Creator  has  endowed 
mankind.  It  is  the  education  of  the  body  as  contrasted  with  the  education  of 
the  mind.  To  be  more  exact,  physical  culture  is  the  science  of  developing  and 
harmonizing  the  muscles  of  the  body,  internally  and  externally,  by  a  conscious 
effort  of  the  will  power.  How  few  have  given  any  thought  to  the  scientific 
development  of  their  bodies !  It  is  an  astonishing  fact  that  90  per  cent,  of  men 
and  women  die  without  taking  up  half  the  good  gifts  of  life  that  lie  within 
hands’  reach.  A  well-developed  body  implies  a  well-developed  brain,  and  for  a 
full  enjoyment  of  life  both  are  absolutely  necessary. 


What  is  Physical  Culture? 

In  beginning  this  series  of  talks  I  want  to  make 
it  clearly  understood  that  I  do  not  propose  by  my 
system  to  produce  a  nation  of  athletes.  To  make 
a  heavy-weight  lifter,  or  a  runner,  or  a  wrestler,  is 
to  apply  Physical  Culture  to  weight-lifting,  or 
running,  or  wrestling,  as  the  case  may  be.  What 
I  desire  is  to  turn  out  healthy  men  and  women. 
Indeed  the  reader  will  find  that  the  keynote 
of  my  system  .  is  Nature,  and  that  the  word 
“Strength,”  when  used,  refers  rather  to  perfect 
robustness  of  constitution  than  to  mere  mus¬ 
cular  power  that  permits  of  a  man  performing 
Herculean  tasks.  It  is  possible,  for  I  have  dem¬ 
onstrated  it  in  my  own  person,  for  men  to  become 
naturally  capable  of  achieving  extraordinary  feats 
of  strength ;  but  every  man  does  not  wish  to  devote 
his  life  to  performing  unusual  feats.  The  de¬ 
liverance  of  the  Gospel  of  Strength — in  other 
words,  the  teaching  of  Physical  Culture — I  regard 
as  my  life-work,  and  my  aim  is  to  teach  men  how 
they  may  arrive  at  that  condition  in  which  they 
will  be  best  able  to  carry  out  their  life’s  work, 
whatever  it  may  be. 


Value  of  Physical  Culture. — I  say  whatever  it 
may  be,  there  is  no  department  in  life  in  which 
Physical  Culture  does  not  bear  a  part,  and  in 
which  the  physical  culture  man  does  not  stand 
the  best  chance  of  ultimate  success.  And  the 
secret  lies  in  the  fact  that  Physical  Culture  is  all¬ 
round  development.  Nature  abhors  lopsidedness 
next  to  a  vacuum.  The  lopsided  article  topples 
over,  and  the  man  who  is  partially  developed  is 
lopsided.  One  has  but  to  glance  round  to  find  a 
dozen  illustrations.  Take  the  field  of  manual 
labor.  One  man  is  strong  and  handy  with  the 
spade;  anoxher  is  quick  and  sure-footed  with  the 
hod;  a  third  has  a  true  eye  for  building  a  wall. 
But  it  is  the  all-round  man  who  rises  to  be  fore¬ 
man.  The  same  rule  applies  in  the  commercial, 
the  social  and  the  scholastic  worlds.  And,  lastly. 
Physical  Culture  plays  no  insignificant  part  in  the 
moral  realm. 

Care  of  the  Body.— Health  is  a  divine  gift,  and 
the  care  of  the  body  is  a  sacred  duty,  to  neglect 
which  is  to  sin.  But  while  this  may  be  termed 
a  sin  of  omission,  it  is  also  true  that  a  great 
many  of  the  sins  of  commission  are  due  to  an  un¬ 
healthy  state  of  body  and  mind.  For  instance,  a 
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inan  who  keeps  his  body  in  good  condition,  and 
his  system  in  good  tone,  will  feel  less  desire  for  in¬ 
toxicating  liquor,  and  less  effect  from  what  he 
does  take,  than  the  man  who  is  careless  about  the 
state  of  his  body.  There  can  be  no  doubt,  either, 
that  one  of  the  greatest  elements  in  making  for  a 
pure  mind  and  a  lofty  imagination  is  a  pure, 
healthy  body. 

What  Others  Say. — I  should  just  like  to  quote 
here  the  remarks  of  the  Eev.  Henry  Howard,  one 
of  the  ablest  ministers  in  Australia.  In  a  sermon 
preached  while  I  was  in  Adelaide,  Mr.  Howard 
said :  “Those  of  you  who  have  seen  Mr.  Sandow 
perform  know  what  a  wonderful  power  he  has  of 
controlling  his  muscles.  Now,  there  is  a  two¬ 
fold  advantage  in  that  faculty.  Firstly,  there  is 
the  strengthening  of  the  will-power.  Though  I 
do  not  take  much  notice  of  phrenology,  I  believe 
the  phrenologists  when  they  say  that  colonials 
lack  power  of  concentration ;  that  they  like  change, 
and  do  not  care  to  be  fettered  down  to  a  thing; 
that  they  are  desultory  in  their  studies  and  soon 
grow  weary.  If  Sandow’s  method  can  help  them, 
by  concentrating  the  mind  on  the  particular  sets 
of  muscles  they  wish  to  exercise,  it  will  eliminate 
this  weakness  in  the  next  generation  or  two,  and 
have  a  lasting  effect  on  the  Australian  race.  The 
second  advantage  of  the  faculty  of  concentration 
is  the  development  of  muscle.  The  care  of  the 
body  is  a  moral  duty.  All  those  wonderful  powers 
stored  up  in  our  muscles  are  a  sacred  trust,  which 
wre  are  bound  not  only  to  guard  from  disgrace,  but 
to  definitely  direct  to  the  highest  ends.  It  is  more 
than  a  personal  matter;  it  is  a  sacred  duty  owed 
to  Society  for  us  to  bring  ourselves  to  the  highest 
degree  of  physical  and  mental  efficiency.”  I 
might  add  that  I  fully  concur  with  Mr.  Howard’s 
remarks.  I  believe  that  it  is  the  Divine  Will  that 
we  should  make  the  most  of  our  bodies,  and  it  is 
by  the  aid  of  that  power  that  we  are  enabled  to 
attain  a  pitch  of  perfection. 

History  of  Physical  Culture. — A  word  as  to  the 
history  of  Physical  Culture.  The  first  nation 
known  to  have  pursued  Physical  Culture  system¬ 
atically  and  individually  was  the  Creek.  With 
the  Spartans,  men,  women  and  children  exercised 
in  the  public  parade  ground,  the  children  be¬ 
ginning  their  daily  exercise  as  soon  as  they  had 
gained  the  age  of  five.  Every  town  in  Greece  had 
its  gymnasium,  and  this  was  remarked  as  an  in¬ 
fallible  sign  by  which  a  Greek  town  might  be 
recognized. 

In  Rome. — When  Pome  w*s  at  its  highest  and 
greatest,  each  Pom  an  citizen  exercised  in  the  Field 


of  Mars.  The  Emperors  themselves  joined  in 
these  sports,  and  Marius  declared  that  he  never 
missed  a  day  at  the  Field  of  Mars.  In  the  days  of 
Pome’s  declihe,  the  cult  of  the  body  degenerated 
with  other  studies,  and  these  exercises  became  to 
the  majority  spectacular  contests  only.  From 
that  date  Physical  Culture  almost  died  out  in 
Europe,  in  spite  of  the  attempts  of  Luther  and 
Zwingli  to  restore  it. 

In  Germany. — The  next  great  name  on  the 
roll  of  Physical  Culture  is  that  of  Ludwig  Jahn. 
This  great  teacher  introduced  the  German  system, 
and  established  his  turn  anstalt,  or  gymnasia, 
first  in  Berlin,  and  then  throughout  the  whole  of 
Germany,  in  the  days  when  Napoleon  was  over¬ 
running  Europe.  So  manifest  were  the  ad¬ 
vantages  which  this  national  interest  in  the  de¬ 
velopment  of  the  body  produced  in  Germany  -that 
Louis  Philippe  introduced  a  French  gymnastic 
system  into  the  French  army  in  1844.  But  the 
French  system  was  not  in  any  way  as  thorough 
or  scientific  as  the  German. 

In  England. — Although  the  custom  in  England 
of  engaging  in  out-door  sports  has  made  the 
English  remarkable  as  a  nation  for  their  physique, 
yet,  strangely  enough,  no  attempt  was  made  to  in¬ 
troduce,  and  indeed  no  thoughts  had  been  enter¬ 
tained  of  introducing,  any  such  system  of  training 
until  1825.  At  this  date,  Clias  was  appointed 
teacher  in  the  Boyal  Academy  at  Woolwich,  work¬ 
ing  on  the  German  system.  Clias’  teaching,  how¬ 
ever,  did  not  go  very  far,  and  after  the  Crimean 
War  a  Royal  Commission  was  appointed  to  inquire 
into  the  matter.  The  result  of  this  was  that 
Archibald  MacLaren  was  appointed  teacher,  and, 
in  1861,  took  charge  of  the  Military  School  at 
Aldershot.  Shortly  after  this  gymnasia  were 
established  in  all  military  barracks.  The  move¬ 
ment  rapidly  spread  from  the  army  to  civilians, 
and  latterly  was  introduced  to  the  public  schools. 


The  Life  Physical. 

A  Few  Practical  Hints  and  Suggestions  as  to  the  Care  and 
Development  of  the  Body. 

The  Advance  of  Physical  Education. — Without 
doubt  society  is  beginning  to  take  a  more  common- 
sense  view  of  physical  life.  If  the  advance  in 
knowledge  has  brought  with  it  fads  and  follies,  it 
has  at  least  added  to  the  common  stock  of  happi¬ 
ness  and  health.  In  coming  years  there  can  be 
but  little  doubt  that  the  physical  condition  under 
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which  nations  live  will  be  as  nearly  perfect  as  pos¬ 
sible.  Homes  will  be  made  sanitary,  every  house 
will  possess  a  bath  and  an  abundant  supply  of 
water,  every  river  will  be  kept  pure,  adulteration 
of  food  will  be  rendered  impossible,  the  air  will 
not  be  laden  with  impurities,  and  science  will  re¬ 
pair  the  evils  which  science  has  created. 

The  State  and  Physical  Education. — It  must  be 
confessed  that  already  many  of  the  evil  conditions 
under  which  physical  life  existed  in  the  Middle 
Ages,  for  example,  have  passed  away.  The  preva¬ 
lence  of  skin  diseases  in  those  days  was  due  to  the 
infrequency  with  which  people  bathed  or  washed. 
In  the  present  day  there  are  few  who  are  unable, 
if  they  are  willing,  to  secure  the  daily  bath.  The 
education  of  the  nation’s  youth  is  under  State  con¬ 
trol,  and  during  school  life  every  citizen  is  now 
taught  the  ordinary  laws  of  health.  When  the 
State  realizes  the  power  which  it  has  for  good,  we 
can  see  enormous  possibilities  in  the  future.  The 
State  must  soon  realize  that  not  only  the  mental 
and  moral,  but  also  the  physical  lives  of  its  people 
are  under  its  control,  and  that  for  those  lives  it  is 
responsible.  The  day  of  national  physical  educa¬ 
tion  must  soon  come,  when  every  child  from  the 
age  of  five  to  fourteen  will  exercise  daily  under 
medical  supervision.  A  movement  in  this  direc¬ 
tion  has  already  been  made  in  many  schools  by 
giving  students  facilities  for  admission  to  public 
baths.  However,  this  effort  is  only  local,  and  I 
might  add  that  no  school  should  be  complete  with¬ 
out  a  swimming  pool  and  a  set  of  showers.  The 
facts  are  so  plain  that  it  is  impossible  to  see  the 
cause  of  delay;  but,  as  I  say,  the  day  is  near  at 
hand.  In  many  parts  of  the  country  teachers  are 
doing  as  individuals  what  the  State  ought  to  or¬ 
ganize,  just  as,  fifty  years  ago,  mental  education 
was  left  to  the  discretion  of  the  individual  school¬ 
master  (with,  indeed,  the  most  excellent  results 
in  many  cases,  but  with  the  general  result  that 
the  nation  as  a  whole  was  not  properly  educated). 

A  Rational  Day. — I  have  often  been  asked  to 
sketch  out  what  I  should  prescribe  as  a  healthy 
life  for  a  man  who  works  hard,  either  mentally  or 
physically.  A  general  description  of  a  healthy 
habit  of  life  under  these  conditions  would  be  as 
follows :  Early  rising  should  be  practiced  summer 
find  winter.  This  I  believe  to  be  conducive  to  both 
health  and  a  good  day’s  work.  Upon  arising, 
about  twenty  minutes’  exercise,  with  or  without 
apparatus,  should  be  taken.  This  exercise  should 
be  honest  work — the  whole  mind  should  be  bent 
upon  each  movement,  and  you  should  leave  off 
warm,  if  not  perspiring,  and  happily  tired  for  the 


time  being.  This  exercise  shorild  conclude  with 
the  cold  tub.  However,  a  minute  or  so  should 
elapse  between  the  exercise  and  the  cold  bath,  to 
let  the  heart  become  regular  in  action  again.  After 
the  bath  dry  quickly  and  dress  promptly.  After 
an  interval  of  rest,  during  which  the  morning  pa¬ 
pers,  etc.,  may  be  read,  private  correspondence 
looked  over,  a  short  walk  should  be  taken  in  the 
open  air  before  breakfast.  I  believe  in  the  sub¬ 
stantial  breakfast.  It  should  be  a  most  important 
meal.  Plenty  of  time  should  be  allowed,  and  no 
rushing  for  trains  or  street-cars  should  be  in¬ 
dulged.  In  fact,  I  would  recommend  that  every 
one  walk  at  least  a  part  of  the  distance  to  busi¬ 
ness,  during  which  walk  most  of  the  problems  of 
the  day  can  be  solved,  thus  leaving  the  mind  free 
for  detail  work. 

The  lunch,  in  my  opinion,  should  be  light  and 
nourishing.  The  ordinary  business  lunch  is  heavy 
and  unwholesome.  In  the  evening,  when  the  day’s 
labor  is  over,  the  day’s  worry  should  be  forgotten. 
“Easy  to  say,”  you  reply.  Yes,  and  easy  to  do,  if 
you  stick  to  a  healthy  habit  of  living  and  regular 
business  habits. 

Part  of  the  way  home  should  be  walked,  also. 
The  dinner  which  follows  should  consist  of  at 
most  three  courses.  To  my  thinking,  the  greatest 
mistake  of  the  day  lies  in  the  heavy  dinner  in 
vogue.  The  modern  dinner,  with  its  artificial 
stimulants  and  sauces,  its  heavy  seasonings,  its 
wines  and  liquors,  is,  perhaps,  the  most  foolish 
of  modern  institutions.  Hardly  sufficient  time 
elapses  between  one  meal  and  the  next  to  let  the 
stomach  empty  itself,  so  that  men  and  women  are 
forced  to  torture  the  laden  stomach  into  artificial 
and  utterly  unwholesome  craving.  Is  it  any  won¬ 
der  that  at  those  hours  when  people  draw  their 
chairs  together  and  discuss  their  pet  diseases  the 
majority  invariably  speak  of  their  digestions?  A 
safe  rule  to  lay  down  is  that  one  should  never  eat 
to  the  point  of  satiety,  but  should  always  arise 
from  the  table  with  the  feeling  that  another  din¬ 
ner  could  be  eaten.  If  one  has  been  led  to  commit 
an  indiscretion,  then  a  few  hours  after  dinner  it 
may  be  worked  off  by  exercising  until  the  natural 
buoyancy  and  vigor  are  gained.  Under  normal 
conditions,  however,  after  the  meal  a  short  walk 
should  be  taken,  and  then  to  bed.  This  I  believe 
to  be  a  rational  habit  of  life  for  the  business  man. 

Diet. — In  regard  to  diet,  I  am  no  dietarian,  but 
I  consider  that  far  too  much  meat  is  consumed  in 
this  country,  much  to  the  detriment  of  its  citizens* 
health  and  digestion,  and,  if  my  medical  friends 
speak  true,  much  to  the  spread  of  cancer.  The 
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amount  of  food  consumed  is  vastly  in  excess  of 
what  is  required,  entailing  further  labor  upon  the 
various  excretory  organs  and  poisoning  the  tissues 
with  excess  waste  of  products;  for  the  surplus  is 
not  properly  digested,  but  passes  along  the  intes¬ 
tines  a  sour,  fermenting  mass.  Some  of  the  poison¬ 
ous  products  are  absorbed,  so  that  we  have  head¬ 
ache  and  depression.  The  quantity  of  food  taken 
should  be  smaller,  the  substance  lighter,  and  more 
time  allowed  for  mastication.  Of  course,  if  great 
physical  exertion  is  daily  made,  then  there  must 
be  a  sufficient  amount  of  food  to  balance  the  ac¬ 
count.  Without  doubt,  vegetarians  have  intro¬ 
duced  many  wholesome  reforms,  yet  I  am  not  in 
favor  of  a  diet  wholly  vegetarian.  Still,  every  one 
must  acknowledge  the  benefits  which  vegetarianism 
has  brought.  To  eat  an  apple  or  an  orange  after 
the  morning  bath  is  a  very  healthy  habit,  and  is 
more  generally  practiced  than  people  believe. 

My  Experience  in  Dieting  and  Training.  —  I 

have  tried  most  of  the  various  systems  of  training 
and  dieting,  and  have  come  to  regard  them  as  fads 
— some  harmful  and  some  harmless,  but  none 
strikingly  beneficial.  I  believe  that  nature  is  the 
best  guide  as  to  what  we  should  eat  and  drink; 
and,  provided  that  we  do  not  eat  or  drink  too 
much,  I  think  one  cannot  go  far  wrong  in  taking 
those  things  which  a  healthy  appetite  and  a  nat¬ 
ural  inclination  suggest.  The  danger  lies  not  so 
much  in  the  quality  as  in  the  quantity  of  the  food 
and  the  manner  of  taking  it.  I  would  rather  eat 
six  times  a  day,  a  little  at  a  time,  than  live  on 
two  hearty  meals.  But  again  I  say  each  man  is  a 
law  unto  himself  and  must  make  his  own  experi¬ 
ence  his  guide  and  eat  in  moderation.  What  is 
one  man’s  food  is  another  man’s  poison. 

The  Most  Nourishing  Foods. —  Of  course  the 
most  strengthening  and  nourishing  foods  are 
those  which  contain  the  most  albumen.  Milk, 
cheese  and  eggs  contain  large  percentages  of  albu¬ 
men,  but  the  stomach  cannot  deal  with  more  than 
a  limited  quantity  of  these  foods  without  experi¬ 
encing  discomfort.  Of  recent  years,  however,  the 
method  of  extracting  albumen  from  milk  —  or 
rather  buttermilk — has  been  discovered,  and  the 
extract  has  been  put  on  the  market  under  the  name 
of  Plasmon.  This  plasmon  was  discovered  by  an 
enterprising  German  chemist,  and  its  use  is  spread¬ 
ing  all  over  the  world.  As  to  its  sustaining  quali¬ 
ties  T  can  bear  personal  testimony.  T  have  lived 
on  it  for  seven  weeks,  taking  about  eight  teaspoon¬ 
fuls  a  day  dissolved  in  water,  this  being  my  only 
food  during  that  period,  and  I  was  performing 
twice  a  day.  It  is  prepared  in  various  ways,  being 


free  from  flavor  and  smell  and  perfectly  soluble. 
It  can  be  dissolved  in  water  and  made  into  soup, 
or  added  to  other  soups,  or  may  be  kept  on  the 
table  and  added  dry.  It  can  be  dissolved  in  milk 
and  then  added  to  tea  or  coffee,  and  is  now,  I 
believe,  made  up  in  chocolate  bars,  beef  extracts, 
biscuits  and  bread.  Whenever  I  travel  I  carry 
some  with  me. 

Other  Suggesions. — The  clothing  should  be  sen¬ 
sible,  night  clothing  not  too  heavy.  The  bedroom 
should  be  well  ventilated,  so  that  it  does  not  smell 
stuffy  in  the  morning,  otherwise  you  will  not 
awake  refreshed  and  invigorated.  As  regards 
sleep,  the  hours  should  be  as  regular  as  possible. 
The  old  maxim,  “Early  to  bed  and  early  to  rise,” 
is  literally  and  absolutely  true  in  practice.  Ten 
hours  for  youngsters  and  eight  for  adults  I  believe 
to  be  the  correct  proportion. 

In  these  remarks  I  have  endeavored  to  give  as 
broad  a  view  as  possible  of  what  I  regard  to  be  a 
healthy  habit  of  life.  Each  reader  has,  of  course, 
the  limitations  of  circumstance,  but,  generally 
speaking,  the  above  regime  will  enable  one  to  cul¬ 
tivate  and  develop  the  life  physical,  on  which  are 
built  the  life  mental  and  the  life  moral. 


Exercise — Its  Function  and  Field. 

Primitive  Man  and  Exercise. — Exercise — I  am 
now  speaking  of  general  exercise  as  apart  from 
systematic — is  one  of  nature’s  necessities.  The 
great  law  that  function  makes  structure  is  no 
better  exemplified  than  in  the  physical  world.  To 
primeval  man  exercise  was  a  necessity.  To  obtain 
his  food  he  had  to  hunt  and  kill  it.  Tribal  war¬ 
fare  not  only  required  him  to  be  strong,  but  gave 
him  the  means  of  being  so.  Indeed,  seldom  could 
he  partake  of  his  food  without  active  interference 
from  his  fellow-tribesmen.  In  this  way  the  physi¬ 
cally  unfit  went  to  the  wall  and  only  the  healthier 
members  survived.  With  the  advance  of  civiliza¬ 
tion,  however,  the  absolute  necessity  for  physical 
strength  departed,  but  with  it  came  the  danger 
which  necessitates  systematic  education. 

Modern  Environment. — The  sedentary  life  is 
full  of  pitfalls.  Such  is  now  the  strain  of  mental 
competition  that  the  body  is  too  often  neglected, 
and  this  neglect  brings  with  it  physical  degenera¬ 
tion.  Recreative  exercise  is  now  too  rarely  pos¬ 
sible  to  the  dweller  in  the  great  city.  No  one 
knows  better  than  the  city  clerk  or  the  harassed 
man  of  business  that  recreation  in  the  open  air 
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will  bring  with  it  the  health  which  is  necessary 
to  him  in  his  daily  vocation.  The  opportunities 
for  this,  however,  are  so  few  and  time  so  limited 
that  few  can  indulge  in  recreative  exercise.  Even 
walking — the  king  of  all  recreative  exercises — • 
demands  patience  and  time  for  the  man  who  has 
to  travel  many  miles  before  he  gets  away  from 
the  blighted  area  of  city  dirt  and  smoke. 

Systematic  Exercise  Adapted  to  All  Classes. — It 

must  be  admitted  that  under  present-day  condi¬ 
tions  of  life  there  is  only  one  form  of  exercise 
which  can  be  practiced  by  all,  from  the  weakest  to 
the  strongest,  from  the  poorest  to  the  richest,  from 
the  most  occupied  to  the  most  leisured  classes — • 
that  is,  systematic  exercises,  which  can  be  followed 
day  in  and  day  out  in  the  smallest  room  or  in  the 
open  air.  Systematic  exercise  has  these  several 
advantages  over  general  or  recreative  exercise:  Its 
practice  occupies  comparatively  little  time.  Each 
movement  has  a  definite  object,  the  result  of  which 
can  be  accurately  calculated.  By  its  means  one 
secures  general  and  well-balanced  development, 
almost  impossible  in  ordinary  exercise,  the  tend¬ 
ency  of  which  is  to  develop  one  part  of  the  body 
at  the  expense  of  another,  the  will-power  is 
strengthened  and  the  internal  organs  share  in  the 
benefits  obtained. 

Will-Power  in  Exercise.  —  The  contraction  of 
the  muscle  is  regulated  by  a  series  of  nervous  stim¬ 
ulations  to  the  various  muscle  cells;  the  strength 
of  these  stimulations  is  increased  by  the  use  of  the 
will-power.  In  fact,  it  is  impossible  to  exaggerate 
the  importance  of  will-power  in  systematic  exer¬ 
cise.  In  recreative  exercise  the  object  is,  or  should 
be,  to  take  away  the  influence  of  the  brain  on 
muscular  contraction.  In  walking,  for  example, 
if  you  were  to  use  will-power  in  the  muscular  con¬ 
traction  necessary  for  every  step,  you  would  barely 
be  able  to  walk  a  hundred  yards  without  suffering 
from  great  fatigue,  while  by  making  walking  a 
pure  mechanical  exercise  a  large  number  of  miles 
can  be  easily  covered  without  any  feeling  of  ex¬ 
haustion.  But  in  the  one  case  you  would  develop 
the  strength  and  size  of  the  muscles  involved,  at  the 
same  time  bringing  them  under  the  control  of  the 
will,  while  in  the  other  case  the  muscular  develop¬ 
ment  would  be  very  slow  and  the  influence  of  the 
will  over  the  contraction  or  coordination  of  mus¬ 
cles  would  not  be  increased.  Therefore  I  say  that 
the  cardinal  point  in  systematic  exercise  is  the 
use  of  the  will-power. 

Function  of  Exercise. — The  function  of  exercise 
is  to  give  to  the  body,  in  any  age  and  in  either  sex, 
the  health,  strength,  habit  and  grace  which  nature 


originally  intended  it  to  have,  but  of  which  it  has 
been  deprived  by  the  shackled  conditions  of  civil¬ 
ized  life.  The  object  of  systematic  exercise  is  to 
bring  this  great  possibility  within  the  reach  of  all, 
so  that  in  the  shortest  space  of  time,  whatever  the 
physical  condition  may  be,  whatever  the  weight  of 
the  individual’s  purse,  these  results  ca,n  be  ob¬ 
tained  without  undue  demands  upon  the  time  of 
the  pupil  and  without  the  slightest  fear  of  over¬ 
taxing  his  strength.  I  think  I  can  claim,  without 
any  egotism  and  with  the  full  knowledge  that  I 
shall  be  backed  up  by  my  pupils  all  over  the  world, 
that  the  Sandow  System  exactly  fulfills  this  func¬ 
tion. 

Field  of  Exercise. — As  for  the  field  of  exercise, 
its  field  is  the  world.  Wherever  the  human  body 
exists  exercise  is  as  necessary  as  food  or  air.  The 
weak  it  will  make  strong,  the  strong,  stronger ;  at 
the  same  time  it  will  give  their  bodies  symmetry 
and  grace,  whilst  improving  the  coordination  of 
the  muscular  groups.  It  will  better  fit  them  for 
their  daily  toil,  it  will  fill  out  their  wasted  limbs, 
strengthen  the  heart,  deepen  the  lungs,  and  fortify 
them  against  disease;  it  will  reanimate  the  tired 
and  jaded  nervous  system,  and  bring  back  vitality 
and  vigor  to  the  exhausted  brain. 


How  I  Became  a  Strong1  Man. 

Not  Necessary  to  be  Born  Strong. — When  the 

life-story  of,  say,  a  poet  is  being  written,  the 
author  usually  tells  how  at  a  very  early  age  he 
developed  signs  of  genius,  and  wrote  rhymes 
almost  as  soon  as  he  could  talk.  It  would  add 
to  the  picturesqueness  of  my  story  if  I  could  re¬ 
count  wonderful  tales  of  childish  feats  of  strength ; 
but,  alas  for  picturesqueness !  I  must  say  that  as 
a  youngster  I  was  anything  but  an  infant 
Hercules. 

My  Early  Life. — I  was  born  at  Konigsberg, 
Prussia,  in  1867,  and,  though  extremely  fond  of 
sports  and  athletics  at  school,  was  not  by  any 
means  robust.  As  a  matter  of  fact,  I  was  so 
delicate  that  in  1877  I  was  taken  down  to  Italy 
by  my  father  in  the  hope  that  the  change  would 
build  up  my  constitution.  The  desired  result  of 
the  trip  was  achieved,  but  hardly  in  the  expected 
manner.  It  was  not  by  strolling  under  the  blue 
Italian  skies  in  the  ozone-laden  breezes  from  off 
the  Mediterranean  Sea,  but  by  spending  every 
available  moment  in  the  art  galleries  and  museums 
of  the  great  cities,  that  I  learned  the  secret  of 
health  and  strength.  The  works  of  the  old  masters 
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in  sculpture  and  painting  roused  a  thrill  of  half- 
envious  admiration  in  me,  and  the  more  I  studied 
them  the  more  they  fascinated  me.  Eventually  I 
came  home  from  Italy  with  the  fixed  determina¬ 
tion  that,  if  training  could  do  it,  I  would  become 
a  strong  man.  Years  passed,  however,  before  I 
was  able  to  accomplish  my  ambition.  Then  the 
idea  struck  me  that  there  was  something  more  than 
mere  mechanical  working  of  the  muscles  behind 
■the  perfectly-developed  bodies  I  had  seen.  Such 
perfect  development  could  not  be  reached  by  any 
amount  of  running,  or  lifting  or  fighting.  These  old 
Greeks  and  Eomans  must  have  possessed  some  se¬ 
cret  of  which  we  moderns  knew  nothing.  Then  I  set 
to  work  to  study  anatomy  and  medicine.  I  obtained 
a  thorough  knowledge  of  the  muscles  and  organs 
of  the  body,  and,  by  dint  of  a  great  deal  of  time 
and  thought  and  hard  work,  I  devised  a  set  of  ex¬ 
ercises  which  would  treat  all  the  four  hundred 
muscles  in  turn,  and  so  produce  a  harmonious 
result. 

I  Put  In  All  My  Will-Power. — Then  the  work 
began!  Realizing  that  the  brain  governed  the 
muscles,  I  brought  the  whole  force  of  my  will¬ 
power  into  the  work,  and  kep.t  at  it  day  after  day. 
The  result  was  magical.  I  grew  strong  rapidly 
and  surely,  became  a  leader  in  various  forms  of 
athletics,  and  finally  came  to  the  conclusion  that 
my  life’s  work  was  to  teach  men  the  benefits — nay, 
the  necessity — of  Physical  Culture. 

How  I  Became  Known. — Of  course,  one  does 
not  become  known  in  a  day,  and  I  had  to  win  my 
way  first  to  the  front  rank,  then  to  the  foremost 
position,  and  finally  into  public  recognition.  When 
I  had  passed  my  twenty-first  birthday  I  went  to 
Amsterdam,  and  applied  at  all  the  theatres  for  an 
engagement.  All  I  asked  was  10  guilders — less 
than  $5.00 — per  night;  but  there  was  no  opening 
anywhere.  At  last  I  was  pretty  low  in  funds, 
and  had  to  sit  down  and  think  out  a  scheme  for 
obtaining  an  engagement.  As  I  sat  wondering,  I 
caught  sight  of  a  machine  that  registered  the 
amount  a  person  could  lift,  and  a  notion  struck 
me.  That  evening  I  engaged  a  cabman,  and  went 
round  to  all  the  weight-lifting  machines  in  the 
city  to  “see  how  much  I  could  lift.”  Well,  I  found 
I  could  lift  more  than  the  makers  bargained  for, 
and  so  I  lifted  the  handles  out  of  them  all.  It  was 
a  case  of  the  tester  tested. 

My  Amsterdam  Experience. — Next  day  there 
was  a  tremendous  hubbub,  and  inquiries  were 
set  on  foot  to  find  out  what  band  of  marauders 
had  been  wrecking  the  machines.  My  friend,  the 
cabman,  kept  quiet,  and  nothing  was  discovered. 


The  performance  was  repeated  several  nights  later, 
and  still  there  was  no  discovery  of  the  supposed 
wreckers.  However,  the  third  time  I  succeeded  in 
being  discovered,  but  the  porter  who  saw  me  at 
the  machine  was  so  amazed  that  he  ran  to  the 
police  station  and  brought  a  posse  of  constables  to 
arrest  me.  Of  course,  I  went  along  quietly.  When 
I  got  to  the  station,  I  explained  that  I  had  paid 
the  necessary  coin  into  the  machine,  and  was  en¬ 
titled  to  exercise  my  arms.  Of  course,  they  refused 
to  believe  that  one  man  could  be  strong  enough  to 
break  the  machine,  and  sent  for  the  chief  officer. 
When  he  came  along,  he,  too,  was  doubtful  of  mv 
story;  but  when  the  strongest  man  at  the  station 
accepted  my  invitation  to  try  his  strength  on  me, 
the  commissary  was  not  only  convinced,  but  be¬ 
came  quite  friendly,  and  I  was  released  on  my  own 
recognizance. 

The  success  of  my  advertising  scheme  was  im¬ 
mediate  and  immense.  A  great  crowd  had  gath¬ 
ered  round  the  police  station,  and  they  accom¬ 
panied  me  back  to  my  hotel,  and  cheered  me  for 
a  long  time.  News  of  the  affair  spread  all  over 
the  town,  and  the  “Paleis  Yood  Volksvlyt,”  which 
had  refused  me  an  engagement  at  10  guilders  a 
night,  made  an  engagement  with  me  to  perform  at 
a  salary  of  1,200  guilders  a  week. 

From  Amsterdam  I  went  to  England,  then  re¬ 
turned  to  the  Continent,  and,  after  spending  a 
couple  of  not  uneventful  years,  the  greater  part  of 
them  in  Italy,  I  once  more  (in  1889)  went  back 
across  the  Channel,  where  I  defeated  Samson,  and 
ever  since  then  England  has  been  my  adopted 
country. 


What  My  System  Is. 

As  I  mentioned  before,  I  devoted  some  consider¬ 
able  time  to  the  study  of  anatomy  and  medicine, 
and  the  result  was  that  I  grew  to  understand 
something  of  the  close  connection  existing  between 
brain  and  muscle.  On  this  principle  I  founded  my 
system,  and  years  of  experience  have  convinced  me 
of  its  truth.  I  have,  it  is  true,  invented  a  series  of 
exercising  devices,  but  the  secret  of  success  in 
physical  development  lies  not  in  the  construction 
of  the  apparatus,  nor  in  its  regular  use ;  it  lies  in 
the  brain,  which  directs  the  exercises.  It  may  be 
summed  up  in  a  brief  sentence — It  is  not  HOW 
MUCH  you  exercise,  but  HOW  you  exercise. 

Description  of  My  System. — The  Sandow  Sys¬ 
tem  is  a  form  of  physical  education  by  means  of 
which  every  part  of  the  body  is  properly  exercised, 
developed,  and  made  healthy;  the  will-power  in- 
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creased;  the  various  organs  brought  to  and  main¬ 
tained  in  a  healthy  condition,  and  the  individual 
made  as  nearly  as  possible  physically  perfect.  It 
is  not  a  question  of  learning  to  perform  acrobatic 
feats  with  dexterity  or  of  lifting  heavy  weights; 
and  I  make  use  of  only  the  lightest  weights,  thus 
avoiding  undue  strain  upon  any  part.  As  the 
physical  needs  of  no  two  people  are  alike,  I  find 
it  necessary  in  some  cases  to  employ  at  the  start 
the  use  of  light  dumbbells  in  others  not.  Exercise, 
however,  without  a  judicious  use  of  will-power 
(brain-power)  is  of  little  value.  In  some  cases  it 
is  absolutely  necessary  to  stimulate  will-power  by 
the  use  of  dumbbells  (see  page  27).  All  depends 
upon  the  individual.  The  movements  are  simple, 
and  may  be  learned  in  a  very  short  time. 

My  system  is  divided  into  four  groups : — 

First  Group. — The  first  group  consists  of  exer¬ 
cises  for  the  treatment  of  obesity,  indigestion,  con¬ 
stipation,  liver  and  kidney  troubles,  and  other  com¬ 
plaints  and  weaknesses  located  in  the  region  of  the 
abdomen. 

Second  Group. — The  second  group  consists  of 
exercises  principally  for  the  development  of  the 
lungs  and  chest,  thereby  improving  the  circulation, 
strengthening  the  heart,  restoring  sleep,  increasing 
the  respiratory  power,  and  giving  that  mobile  chest 
which  is  associated  only  with  sound  and  robust 
health,  and  which  is  also  of  so  much  value  to  those 
who  study  the  art  of  singing.  It  is  a  notorious 
fact  that  the  development  of  the  lungs  is  too  often 
left  entirely  to  chance,  when  a  few  natural, 
healthy,  and  simple  exercises,  such  as  I  prescribe, 
practiced  regularly,  would  fit  one  out  with  lungs 
that  will  defy  pulmonary  or  any  other  chest 
trouble. 

Third  Group. — The  third  group  consists  of  ex¬ 
ercises  that  will  strengthen  the  great  muscles  that 
support  the  spine,  the  weakness  of  which  is  mainly 
the  cause  of  curvature — a  deformity  so  very  prev¬ 
alent  among  young  girls,  and  which  is  apparently 
increasing  in  frequency.  To  correct  this,  gym¬ 
nastics  and  other  forms  of  recreation  are  often  re¬ 
sorted  to,  which  attempts  at  cure  not  infrequently 
bring  about  a  worse  state  of  affairs  than  before. 
Such  cases  require  the  most  careful  attention,  and 
only  such  movements  must  be  used  as  are  con¬ 
tained  in  this  particular  group. 

The  above  three  groups  are  divided  into  numer¬ 
ous  grades  or  series,  so  that,  no  matter  what  age 
or  size,  or  what  condition  a  pupil  may  be  in  on 
coming  to  me,  the  exercises  can  be  adapted  to  his 
or  her  particular  case. 

Fourth  Group. — The  fourth  group  consists  of 
no 


series  of  exercises  for  the  general  development 
of  the  whole  of  the  muscles  and  nervous  system. 
Prescriptions  from  this  group  are  only  given  to 
those  whose  health  is  what  is  usually  described  as 
robust;  i.  e .,  those  who  know  nothing  of  chest  or 
stomach  trouble,  and  who  do  not  require  work  such 
as  is  set  forth  in  groups  1,  2,  3.  It  is  what  I  call 
my  body  building  or  double-contraction  series. 
After  a  pupil  has  been  made  sound  and  healthy 
and  the  weak  spots  strengthened  and  all  the  pre¬ 
vious  ailments  removed  by  the  use  of  judiciously 
selected  preliminary  exercises,  I  begin  to  prescribe 
from  this  group  for  the  purpose  of  building  up 
the  body,  making  the  physique  more  beautiful, 
and  maintaining  the  organs  in  a  healthy  condition, 
thus  increasing  the  muscular  and  organic  strength, 
improving  the  carriage,  and  increasing  the  sym¬ 
metry  of  the  body.  It  is  from  this  group  that 
I  maintain  my  own  strength  and  keep  myself 
always  fit. 

It  is  said  that  there  is  nothing  new  under  the 
sun,  but  this  double  contraction  method  of  ex¬ 
ercise  I  claim  to  be  absolutely  new  and  original, 
and  hitherto  unpublished  by  me.  Even  my  many 
imitators  have  not  had  the  opportunity  of  ap¬ 
propriating  this,  which,  I  maintain,  is  the  secret 
of  my  excessive  strength,  and  which  I  have 
hitherto  zealously  guarded ;  but  for  the  strong  and 
the  robust  I  intend  in  the  future  to  prescribe  from 
this  group. 

The  word  “strength”  is  often  wrongly  con¬ 
strued.  People  speak  loosely  of  not  wishing  to 
become  “very  strong”;  but  true  strength  means 
organic  strength — in  other  words,  health  as  well 
as  muscular  strength.  We  cannot  have  the  one 
without  the  other,  if  we  exercise  honestly.  True 
strength  is  the  most  desirable  of  all  ends. 

How — Not  How  Much. — I  wish  strongly  to  im¬ 
press  upon  the  delicate,  and  also  the  robust, 
the  desirability  of  progress  by  degrees.  Re¬ 
member  it  is  how  you  exercise,  not  how  much 
you  do.  Many  before  beginning  my  system  have 
been  so  weak  that  doctors  have  thought  little 
of  the  probability  of  saving  their  lives,  yet 
to-day  they  are  among  the  strongest.  They 
have  progressed  gradually.  I  have  always  been 
careful  not  to  give  them  too  much  to  do,  always 
adapting  the  exercise  to  their  own  individual 
requirements.  Pupils  must  not  be  discouraged 
because  after  the  first  few  days’  exercise  they 
feel  stiff.  The  so-called  stiffness  of  a  muscle 
after  exercise  is  nothing  more  or  less  than  a  silent 
though  effective  indication  of  its  torpid  and  sickly 
condition.  There  is  no  muscle  in  the  entire 
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anatomy  of  the  human  body  which  can  safely  be 
allowed  to  degenerate  into  a  condition  where  a  few 
minutes  of  reasonable  active  exercise  will  cause 
stiffness.  Remember  a  degenerate  muscle  (organ) 
in  any  part  of  the  body  is  a  constant  menace  to 
health ;  and,  whenever  reasonable  exercise  produces 
stiffness  or  lameness,  you  should  at  once  regard 
this  as  a  warning  which  cannot  be  safely  disre¬ 
garded  if  you  would  be  strong  and  well. 

After  Benefits  of  the  Sandow  System. — “What,” 
it  is  asked,  “are  the  general  benefits  of  the  Sandow 
.System  of  Physical  Culture?”  I  answer:  “The 
(benefits  are  not  confined  merely  to  the  visible 
muscular  development,  important  as  this  may  be: 
the  inner  organs  of  the  body  also  share  them.  The 
fiver  and  kidneys  are  kept  in  good  order,  the  heart 
and  nerves  are  strengthened,  the  brain  and  nervous 
fenergy  are  braced  up.  The  child  should  be  taught 
.concerning  how  to  maintain  a  healthy  body,  and 
it  is  only  through  a  series  of  exercises  that  this 
, -education  can  be  given.  By  its  aid  the  whole  body 
may  be  kept  in  a  perfectly  healthy  condition. 
Pupils  who  have  followed  my  system  often  write 
.me,  testifying  not  only  to  their  increased  strength, 
'but  to  their  general  health.  They  feel  as  well  and 
strong — as  they  look.” 


Practical  Anatomy. 

Muscular  Anatomy. — Since  it  is  of  the  utmost 
importance  that  the  student  of  physical  culture 
shall  have  a  good  idea  of  the  location  and  function 
.of  the  various  muscles,  I  first  shall  set  forth  the 
muscular  anatomy  of  the  body,  calling  attention 
-to  the  principal  muscles,  giving  a  detailed  descrip¬ 
tion  of  their  functions  and  their  value  and  relation 
to  the  rest  of  the  body.  The  accompanying  charts 
show  only  the  muscular  coating  of  the  body.  The 
human  body  is  given  as  it  actually  is,  with  the 
muscles  shaded  in.  This  will  enable  the  student  to 
identify  the  various  muscles  of  his  own  body  and 
tell  which  muscles  require  the  most  attention.  In 
short  it  will  enable  one  to  understand  his  own 
physical  make-up  perfectly. 

Importance  of  the  Muscular  System. — This 
muscular  coating  is  the  real  protection  and  main¬ 
stay  of  the  body,  for  upon  its  good  or  bad  condi¬ 
tion  depends  the  strength  or  weakness  of  the  vital 
organs  and  the  consequent  health  or  disease  of 
the  individual.  The  muscles  may  be  regarded  as 
the  business  agents  of  the  human  structure,  for 
upon  them  depend  the  activity  and  utility  of  life 
j itself.  Considering  that  even  the  gentlest  act  of 


breathing  and  the  ordinary  every-day  duties  of 
the  stomach,  liver,  etc.,  in  fact  every  activity  of  the 
body,  rests  upon  this  intricate  system  of  muscular 
fibre,  it  will  be  readily  recognized  that  it  is  of  the 
utmost  importance  to  maintain  this  part  of  the 
human  organism  in  a  healthy  and  vigorous  condi¬ 
tion. 

The  Object  of  Physical  Culture. — However,  to 
lay  stress  upon  muscular  development  by  the  faith¬ 
ful  practice  of  carefully  prepared  exercises  is  not 
for  an  instant  to  recommend  or  encourage  the  de¬ 
velopment  of  abnormal  bunches  of  fibre.  Muscle  is 
to  be  sought  only  as  a  means  to  an  end,  not  as  an 
end  in  itself.  The  true  end  is  a  perfect  body,  in¬ 
ternally  and  externally,  for  the  primary  object  of 
physical  culture  is  to  promote  a  healthy  develop¬ 
ment  of  every  tissue  of  the  body.  It  is  not  alone 
well-developed  biceps  that  count  in  the  battle  of 
life,  but  sound  lungs,  a  strong  heart  and  a  good 
digestive  system  are  far  more  important.  Neither 
would  I  underestimate  the  value  of  muscular  de¬ 
velopment,  for  physical  force  and  bodily  strength 
have  had  and  always  will  have  their  weight  in  the 
world’s  affairs. 

Voluntary  and  Involuntary  Muscles. — The  mus¬ 
cles  depicted  in  these  charts  are  voluntary,  i.  e., 
those  that  are  brought  into  action  as  the  direct  re¬ 
sult  of  the  will-power.  But  dependent  upon  these 
for  health  and  strength,  and  closely  linked  to 
them,  are  the  muscular  walls  and  lining  of  the  in¬ 
ternal  organs.  These,  are  known  as  involuntary 
muscles,  because  no  action  of  the  will-power  has 
any  direct  influence  over  them.  Few,  indeed,  rec¬ 
ognize  the  importance  of  these  great  muscle  groups. 
It  is  a  fact  that  liver,  stomach,  heart,  lung  and 
bowel  troubles  are  due  to  muscles  improperly 
nourished  and  exercised.  While  immediate  pains 
may  be  relieved  temporarily  by  medicines  taken  in¬ 
ternally,  which  stimulate  the  involuntary  muscles, 
permanent  results,  though  not  so  speedily  realized, 
can  be  obtained  only  by  carefully  developing  the 
exterior  muscles. 

Sympathetic  Relation  Between  Muscular  Groups. 

— I  am  often  asked  by  medical  men  whether  the 
involuntary  muscles,  such  as  the  heart  and  the 
muscles  of  digestion,  are  developed  simultaneously 
with  the  voluntary  muscles.  My  answer  is,  ex¬ 
perience  has  shown  me  that  a  sympathetic  devel¬ 
opment  invariably  takes  place.  It  may  be  that 
the  quickened  circulation,  the  increased  tissue 
change,  the  healthier  physical  elements  created, 
act  in  this  favorable  manner  upon  the  involuntary 
muscles,  or  it  may  be  that  the  nervous  relation  be¬ 
tween  the  two  is  the  cause. 


CHART  1. 


i.  Sterno-cleido-mastoid. 

а.  Trapezius. 

3.  Deltoid  (or  shoulder). 

4.  Pectoral  is  major. 

5.  Extensor  carpi  radialis. 

б.  Extensor  communis  digit- 

orum. 

7.  Rectus  abdominis. 


8.  External  oblique. 

9.  Tensor  fasciae  femoris. 

10.  Pectineus. 

11.  Adductor  longus. 

12.  Gastrocnemius  (or  calf). 

13.  Tibialis  anticus. 

14  Plexor  longus  digitorum 


15.  Extensor  longus  digitorum. 

16.  Flexor  carpi  ulnaris 

17.  Flexor  carpi  radialis. 

18.  Biceps  (or  front  arm). 

19.  Brachialis  anticus. 

20.  Triceps  (or  back  arm) 

21.  Latissimus  dorsi. 


22. 

Serratus  magnus. 

23- 

Sartorius. 

24- 

Rectus  femoris. 

25- 

Vastus  externus. 

26. 

Vastus  internus. 

27. 

Patella  (or  knee  pan) 

28. 

Tibia  (or  slim  bone). 

29. 

Annular  ligament. 
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Aim  at  All-round  Development. — I  am  afraid 
that  in  many  cases  the  attention  of  the  pupil  is 
given  too  often  to  certain  well  known  muscles.  Too 
many  watch  the  growth  of  the  biceps  and  triceps 
with  an  exclusive  eye.  I  myself  prefer  to  see 
more  attention  devoted  to  the  trunk  muscles.  You 
may  take  it  for  granted  that  the  first  time  you 
stand  before  your  mirror  and  see  the  abdominal 
muscles  show  faintly  under  the  generous  fatty 
covering  with  which  your  idleness  and  luxurious 
diet  have  clothed  them,  you  have  made  a  distinct 
advance  in  your  physical  education.  In  all  the 
great  and  noble  sculpture  of  ancient  Greece  you 
will  invariably  find  this  abdominal  marking,  both 
in  man  and  woman.  So  long  as  this  marking  is 
present  the  body  is  never  gross.  In  the  degenerate 
age  of  sculpture  which  followed  upon  this — the  age 
of  Apollinos — this  marking  suddenly  vanished,  to 
be  revived  temporarily  by  the  greatest  master  of 
medieval  art,  Michael  Angelo.  This  marking  is 
due  to  the  development  of  the  rectus  abdominis 
muscle,  which  will  be  explained  a  little  later. 

No.  1.  Chart  1.  Sterno-Cleido  Mastoid. — 

These  muscles  are  two  in  number,  one  on  each 
side  of  the  neck.  They  arise  from  the  sternum 
(breast  bone)  and  clavicle  (collar  bone),  and  are 
inserted  or  attached  by  a  strong  tendon  into  the 
mastoid  process  and  by  a  thin  tendon  into  the 
occipital  bone  (behind  the  lower  jaw).  They  are 
the  largest  of  a  group  which  controls  .the  move¬ 
ment  of  the  head  both  sideways  and  forward,  also 
acting  in  elevating  the  thorax  in  forced  inspira¬ 
tions.  The  proper  development  of  these  muscles 
adds  grace  to  the  carriage  of  the  head.  The  habit 
of  forcing  the  neck  into  high,  close  collars — a  habit 
more  common  among  women  than  men — is  very 
harmful  to  these  muscles,  destroying  their  strength 
and  restricting  the  movements  of  the  head.  Adi¬ 
pose  tissue  consequently  quickly  forms,  and  what 
is  called  the  double  chin  is  produced,  which,  when 
cnee  gained,  is  difficult  to  remove. 

No.  2.  Chart  1.  Trapezius. — The  appearance 
of  this  muscle  in  full  development  is  not  generally 
understood.  You  have  all  heard  of  sloping  shoul¬ 
ders  and  square  shoulders,  and  it  would  seem  that 
an  eternal  misunderstanding  has  arisen  with  re¬ 
gard  to  these.  It  is,  of  course,  true  that  in  a 
figure  absolutely  without  development  the  slop¬ 
ing  shoulders  are  a  sign  of  weakness,  and  square 
shoulders  give  the  promise  of  future  strength ;  but 
when  the  body  is  developed,  square  shoulders  only 
show  that  the  trapezius  has  not  taken  its  proper 
place.  If  it  has  received  its  due  attention  it  should 
come  down  from  the  back  of  the  ear  in  one  long 


slope  to  the  point  of  the  shoulder.  It  is  only  when 
the  trapezius  has  not  been  properly  exercised  that 
square  shoulders  are  possible.  The  upper  part  of 
this  muscle  raises  the  shoulder  and  is  brought 
into  play  in  lifting  movements,  more  especially,  of 
course,  in  heavyweight  lifting,  where  it  is  used  to 
fix  the  shoulder  whilst  the  deltoid  is  bringing  up 
the  arm. 

No.  3.  Chart  1.  Deltoid. — This  is  so  called  be¬ 
cause  in  shape  it  resembles  the  Greek  letter  Delta, 
but  its  form  is  that  of  a  triangle  with  inverted 
base.  It  is  a  very  thick  muscle,  and  its  coarse 
fibrous  bands  contract  separately  beneath  the  skin, 
like  distinct  muscles.  It  surrounds  the  shoulder 
joint  and  arises  from  the  front  border  of  the  clav¬ 
icle  (collar  bone),  from  the  acromion  process 
(point  of  shoulder),  and  from  the  lower  edge  of 
the  spine  of  the  scapula  (shoulder  blade).  From 
these  originating  points  the  fibres  converge  to  the 
centre,  covering  the  shoulder  joint,  and  unite  to 
form  a  thick  tendon,  which  is  inserted  at  the  mid¬ 
dle  of  the  outer  side  of  the  humerus  (bone  of  the 
upper  arm).  The  anterior  (front)  fibres,  assisted 
by  the  pectoralis  major  (Xo.  4,  Chart  1),  elevate 
the  arm  and  carry  it  forward;  the  middle  fibres 
raise  the  arm  sideways,  while  the  posterior  (rear) 
fibres,  assisted  by  the  teres  major  and  the  latis- 
simus  dorsi  (No.  5,  Chart  3,  and  Xo.  21,  Chart  1) 
carry  it  backward.  Although  this  muscle  is  very 
thick  it  cannot  act  with  great  power  unless  care¬ 
fully  developed  by  judicious  exercise.  "When  it  is 
not  developed  the  bony  part  of  the  shoulder  is  dis¬ 
tressingly  prominent,  for  it  is  deprived  of  its  only 
clothing.  A  curious  feature  with  regard  to  the  de¬ 
velopment  of  this  muscle  is,  that  the  greater  its 
development  the  more  sloping  the  shoulders.  In 
order  to  possess  a  sturdy  physique  it  is  necessary 
to  fully  develop  this  muscle. 

No.  4.  Chart  1.  Pectoralis  Major. — This  is  a 

thick  triangular  muscle  covering  the  front  of  the 
chest.  It  arises  from  the  clavicle  (collar  bone) 
and  from  the  centre  of  the  stermim  (breast  bone) , 
and  as  low  down  as  the  sixth  or  seventh  rib.  In 
fact,  it  may  be  said  to  arise  from  the  cartilages  of 
all  the  true  ribs,  sometimes  omitting  the  first  and 
seventh.  The  fibres  all  converge  toward  the  place 
of  insertion,  terminating  in  a  wide,  flat  tendon 
which  is  inserted  into  the  outer  and  upper  part 
of  the  humerus  (bone  of  the  upper  arm) . 

This  great  chest  muscle,  when  acting  alone, 
draws  the  arm  toward  and  across  the  front  of  the 
bodv  and  rotates  the  arm  inwards.  If  the  arm 
has  been  elevated  by  the  deltoid  the  pectoralis  ma¬ 
jor  will,  in  conjunction  with  the  latissimus  dorsi 
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Aim  at  All-round  Development. — I  am  afraid 
that  in  many  cases  the  attention  of  the  pupil  is 
given  too  often  to  certain  well  known  muscles.  Too 
many  watch  the  growth  of  the  biceps  and  triceps 
with  an  exclusive  eye.  I  myself  prefer  to  see 
more  attention  devoted  to  the  trunk  muscles.  You 
may  take  it  for  granted  that  the  first  time  you 
stand  before  your  mirror  and  see  the  abdominal 
muscles  show  faintly  under  the  generous  fatty 
covering  with  which  your  idleness  and  luxurious 
diet  have  clothed  them,  you  have  made  a  distinct 
advance  in  your  physical  education.  In  all  the 
great  and  noble  sculpture  of  ancient  Greece  you 
will  invariably  find  this  abdominal  marking,  both 
in  man  and  woman.  So  long  as  this  marking  is 
present  the  body  is  never  gross.  In  the  degenerate 
age  of  sculpture  which  followed  upon  this — the  age 
of  Apollinos — this  marking  suddenly  vanished,  to 
be  revived  temporarily  by  the  greatest  master  of 
medieval  art,  Michael  Angelo.  This  marking  is 
due  to  the  development  of  the  rectus  abdominis 
muscle,  which  will  be  explained  a  little  later. 

Ho.  1.  Chart  1.  Stemo-Cleido  Mastoid. — 

These  muscles  are  two  in  number,  one  on  each 
side  of  the  neck.  They  arise  from  the  sternum 
(breast  bone)  and  clavicle  (collar  bone),  and  are 
inserted  or  attached  by  a  strong  tendon  into  the 
mastoid  process  and  by  a  thin  tendon  into  the 
occipital  bone  (behind  the  lower  jaw).  They  are 
the  largest  of  a  group  which  controls  .the  move¬ 
ment  of  the  head  both  sideways  and  forward,  also 
acting  in  elevating  the  thorax  in  forced  inspira¬ 
tions.  The  proper  development  of  these  muscles 
adds  grace  to  the  carriage  of  the  head.  The  habit 
of  forcing  the  neck  into  high,  close  collars — a  habit 
more  common  among  women  than  men — is  very 
harmful  to  these  muscles,  destroying  their  strength 
and  restricting  the  movements  of  the  head.  Adi¬ 
pose  tissue  consequently  quickly  forms,  and  what 
is  called  the  double  chin  is  produced,  which,  when 
once  gained,  is  difficult  to  remove. 

Ho.  2.  Chart  1.  Trapezius. — The  appearance 
of  this  muscle  in  full  development  is  not  generally 
understood.  You  have  all  heard  of  sloping  shoul¬ 
ders  and  square  shoulders,  and  it  would  seem  that 
an  eternal  misunderstanding  has  arisen  with  re¬ 
gard  to  these.  It  is,  of  course,  true  that  in  a 
figure  absolutely  without  development  the  slop¬ 
ing  shoulders  are  a  sign  of  weakness,  and  square 
shoulders  give  the  promise  of  future  strength ;  but 
when  the  body  is  developed,  square  shoulders  only 
show  that  the  trapezius  has  not  taken  its  proper 
place.  If  it  has  received  its  due  attention  it  should 
come  down  from  the  back  of  the  ear  in  one  long 


slope  to  the  point  of  the  shoulder.  It  is  only  when 
the  trapezius  has  not  been  properly  exercised  that 
square  shoulders  are  possible.  The  upper  part  of 
this  muscle  raises  the  shoulder  and  is  brought 
into  play  in  lifting  movements,  more  especially,  of 
course,  in  heavyweight  lifting,  where  it  is  used  to 
fix  the  shoulder  whilst  the  deltoid  is  bringing  up 
the  arm. 

No.  3.  Chart  1.  Deltoid. — This  is  so  called  be¬ 
cause  in  shape  it  resembles  the  Greek  letter  Delta, 
but  its  form  is  that  of  a  triangle  with  inverted 
base.  It  is  a  very  thick  muscle,  and  its  coarse 
fibrous  bands  contract  separately  beneath  the  skin, 
like  distinct  muscles.  It  surrounds  the  shoulder 
joint  and  arises  from  the  front  border  of  the  clav¬ 
icle  (collar  bone),  from  the  acromion  process 
(point  of  shoulder),  and  from  the  lower  edge  of 
the  spine  of  the  scapula  (shoulder  blade).  From 
these  originating  points  the  fibres  converge  to  the 
centre,  covering  the  shoulder  joint,  and  unite  to 
form  a  thick  tendon,  which  is  inserted  at  the  mid¬ 
dle  of  the  outer  side  of  the  humerus  (bone  of  the 
upper  arm).  The  anterior  (front)  fibres,  assisted 
by  the  pectoralis  major  (No.  4,  Chart  1),  elevate 
the  arm  and  carry  it  forward;  the  middle  fibres 
raise  the  arm  sideways,  while  the  posterior  (rear) 
fibres,  assisted  by  the  teres  major  and  the  latis- 
simus  dorsi  (No.  5,  Chart  2,  and  No.  21,  Chart  1) 
carry  it  backward.  Although  this  muscle  is  very 
thick  it  cannot  act  with  great  power  unless  care¬ 
fully  developed  by  judicious  exercise.  When  it  is 
not  developed  the  bony  part  of  the  shoulder  is  dis¬ 
tressingly  prominent,  for  it  is  deprived  of  its  only 
clothing.  A  curious  feature  with  regard  to  the  de¬ 
velopment  of  this  muscle  is,  that  the  greater  its 
development  the  more  sloping  the  shoulders.  In 
order  to  possess  a  sturdy  physique  it  is  necessary 
to  fully  develop  this  muscle. 

No.  4.  Chart  1.  Pectoralis  Major. — This  is  a 

thick  triangular  muscle  covering  the  front  of  the 
chest.  It  arises  from  the  clavicle  (collar  bone) 
and  from  the  centre  of  the  sternum  (breast  bone) , 
and  as  low  down  as  the  sixth  or  seventh  rib.  In 
fact,  it  may  be  said  to  arise  from  the  cartilages  of 
all  the  true  ribs,  sometimes  omitting  the  first  and 
seventh.  The  fibres  all  converge  toward  the  place 
of  insertion,  terminating  in  a  wide,  flat  tendon 
which  is  inserted  into  the  outer  and  upper  part 
of  the  humerus  (bone  of  the  upper  arm) . 

This  great  chest  muscle,  when  acting  alone, 
draws  the  arm  toward  and  across  the  front  of  the 
hodv  and  rotates  the  arm  inwards.  If  the  arm 
has  been  elevated  by  the  deltoid  the  pectoralis  ma¬ 
jor  will,  in  conjunction  with  the  latissimus  dorsi 
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and  the  teres  major,  draw  the  arm  downward  to 
the  side  of  the  chest.  This  muscle  is  large  and 
strong,  and  when  properly 
developed  produces  a  full 
round  chest  and  renders 
the  lungs  much  less  liable 
to  affection.  In  woman 
this  muscle  is  sadly  ne¬ 
glected,  consequently  the 
bust  becomes  flabby  and 
loose  and  is  deprived  of  its 
natural  beauty.  High  cor¬ 
sets  are  resorted  to  in  order 
to  support  the  bust  where 
a  well-developed  pectoralis 
would  perform  this  duty 
more  gracefully  and  with¬ 
out  the  danger  to  health 
that  lies  in  the  artificial 
support.  If  this  muscle  is 
properly  developed  it  ele¬ 
vates  the  ribs  and  conse¬ 
quently  expands  the  thorax, 
and  when  this  is  done  a 
protruding  abdomen  is  im¬ 
possible.  A  fully  developed 
pectoralis  must  necessarily 
give  a  “straight  front”  be¬ 
low  the  chest.  (See  Cut  1.) 
One  cannot  have  the  one 
without  the  other  unless 
artificial  means  are  re¬ 
sorted  to. 


Fig.  i 


No.  7.  Chart  1.  Eectus  Abdominis. — This 
muscle  forms  a  long,  broad,  fleshy  band  on  both 
sides  of  the  abdomen,  covering  the  whole  front  of 
the  abdominal  region.  It  arises  from  -the  pubis 
(the  front  of  the  bony  basin  that  supports  the  in¬ 
ternal  organs).  The  fibres  extend  upward  and  are 
inserted  into  the  fifth,  sixth  and  seventh  ribs. 
During  exercise  the  operations  of  this  muscle  are 
many — such  as  raising  the  head  and  shoulders 
when  lying  on  the  back  and  drawing  the  knees 
close  to  the  chest  by  raising  the  pelvis  (the  bony 
structure  to  which  the  lower  limbs  are  joined). 
They  also  assist  the  bowels  in  performing  their 
natural  functions  and  aid  in  expelling  the  urine 
from  the  bladder,  as  also  the  contents  of  the  stom¬ 
ach  in  vomiting.  Thus  the  importance  of  main¬ 
taining  this  muscle  in  a  healthy  condition  is  ob¬ 
vious.  The  most  important  function  of  this  pow¬ 
erful  muscle  is  that  of  keeping  the  internal  organs 
in  their  place.  To  do  this  successfully  it  must 
always  be  strong  and  healthy,  otherwise  the  weight 
of  these  organs  would  in  time  cause  the  muscular 


wall  to  bulge  out  and  form  a  protruding  abdomen. 
(See  Cut  2.)  Neglect  to  keep  this  muscular  band 
firm  and  taut  will  directly  or  indirectly  lead  to  a 
large  percentage  of  ailments,  such  as  constipation, 
liver  and  kidney  troubles  and  rupture. 

In  the  ordinary  individual  this  muscle  is  thin, 
sometimes  even  transparent,  with  no  power  of  ten¬ 
sion  ;  and  indeed  in  most  cases  it  is  usually  lax  and 
pendulous,  offering  no  support  whatever  to  the 
abdominal  walk 

The  rectus  abdominis  receives  its  proper  devel¬ 
opment  only  through  systematic  exercise,  for  one 
might  engage  in  many  athletic  sports  without  al¬ 
tering  its  condition  to  any  appreciable  degree.  As 
a  rule  there  are  three  tendinous  markings  across 
this  muscle  above  the  navel,  dividing  it  into  four 
distinct  bellies,  which  have  been  well  compared 
to  the  old-fashioned  scrubbing  board.  In  a  fur¬ 
ther  stage  of  development  there  is  a  suggestion  of 
another  tendinous  line,  half-way  between  the  navel 
and  the  pubis.  This,  however,  is  not  shown  in 
the  ordinary  anatomical  text-book. 

The  rectus  muscle,  al¬ 
though  so  commonly  neg¬ 
lected,  is  capable  of  taking 
on  enormous  strength  and 
development,  thus  not  only 
adding  to  the  bodily  power, 
but  also  to  the  beauty  of  the 
torso.  Its  development,  to¬ 
gether  with  that  of  the 
other  abdominal  muscles,  is 
an  absolute  preventive  of 
hernia.  Preventive,  I  say, 
not  a  cure.  The  only  cure 
for  hernia  lies  in  operation. 

The  only  other  muscle 
which  shows  itself  external¬ 
ly  is  the  external  oblique 
(No.  8,  Chart  1),  which 
may  be  seen  on  either  side 
of  the  rectus  muscles  run¬ 
ning  upward  and  outward 
to  interdigitate  with  the  ser- 
ratus  magnus.  This  and 
the  muscles  underlying  it  I 
call  the  “Greek  muscle,”  be¬ 
cause  it  is  nowhere  seen  in 
such  perfection  as  in  the 
statues  of  the  ancient 
Greeks. 

Notwithstanding  the  im¬ 
portance  of  the  rectus 


abdominis,  it  is  again  and  again  weakened  by  men 
who  overload  their  stomachs  with  food  and  drink, 


I.  Supinator  longus. 

а.  Triceps. 

3.  Deltoid. 

4.  Teres  minor. 

5.  Teres  major. 

б.  Infra-spinatus. 

7.  Latissimus  dorsi  oblique 

8  Posterior  portion  of  external 


9.  Gluteus  maximus, 

10.  Vastus  externus. 

11.  Gastrocnemius. 

12.  Tendon  achillis 

13.  Sterno-mastoid. 

14.  Splenius  capitis. 

15.  Trapezius. 


CHART  2. 


Triceps. 

Extensor  carpi  radialis 
longior. 

Extensor  carpi  radialis 
brevior. 

Extensor  communis  digit- 
oruin.  - 


18  Extensor  carpi  ulnaris. 

19.  Gluteus  medius. 

20.  Biceps. 

21.  Semi-tendinosus. 

22.  Semi-membranostis. 

23.  Soleus. 
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m  doing  which  they  add  to  the  weight  which  must 
be  supported ;  and  women  will  suffer  untold 
agonies  by  substituting  for  this  natural  means  of 
support,  artificial  braces.  Men  have  even  prided 
themselves  upon  this  undue  promirlence,  and  would 
have  others  think  it  a  sign  of  opulence,  while  it 
is  really  an  indication  of  ignorance,  for  which  they 
will  in  time  suffer.  In  exercising  this  muscle  there 
is  great  danger  of  over-straining,  therefore  too 
much  care  cannot  be  taken.  Few  people  pay  at¬ 
tention  to  this  muscle  while  walking,  and  although 
it  is  just  as  easy  to  cultivate  the  habit  of  holding 
the  abdomen  in  so  as  to  prevent  it  bulging  for¬ 
ward,  it  is  seldom  done.  (See  Cut  2.)  By  hold¬ 
ing  the  abdominal  wall  firmly  the  chest  wall  is 
necessarily  raised,  which  gives  an  upright  poise  to 
the  head,  and  there  results  what  we  call  a  correct 
carriage. 

People  lay  great  stress  upon  the  importance  of 
abdominal  breathing,  to  the  neglect  of  the  upper 
lung  development.  While  it  is  correct  to  begin  the 
inflation  of  the  lungs  at  their  base  (the  abdominal 
portion),  yet  it  is  the  apex  that  needs  the  greatest 
attention,  in  order  to  guard  against  consumption 
and  other  lung  troubles.  Moreover,  if  a  full 
rounded  chest  and  a  flat  abdomen  are  to  be  ob¬ 
tained  (sure  indications  of  good  health),  the  cor¬ 
rect  development  of  the  great  chest  and  abdominal 
muscles  and  of  the  upper  part  of  the  lungs  is  abso¬ 
lutely  necessary. 

A  simple  experiment  will  suffice  to  prove  the 
direct  relation  between  the  abdomen  and  the  chest. 
Baise  the  chest,  and  observe  that  the  abdomen  re¬ 
cedes.  You  cannot  prevent  this  if  you  would.  As 
a  second  experiment,  draw  in  the  stomach,  press 
back  the  hips  and  watch  the  chest  rise.  (See  Cut 
1,  page  1640.)  This  correct  attitude  is  just  as  easy 
to  cultivate  as  the  usual  wrong  one.  It  is  a  fact 
that  it  is  absolutely  impossible  to  have  a  weak  and 
protruding  abdomen  and  a  fully  developed  chest, 
or  vice  versa. 

No.  8.  Chart  1.  The  External  Oblique. — This 
is  a  large  sheet  of  membrane,  half  fleshy  and  half 
fibrous  (aponeurosis),  covering  the  lateral  (side) 
and  anterior  (front)  surfaces  of  the  abdomen.  The 
fleshy  portion  is  attached  to  the  external  part  of 
the  eight  last  ribs,  and  is  interlaced  with  the  digi- 
tations  of  the  latissimus  dorsi  and  the  serratus 
magnus  (Nos.  21  and  22,  Chart  1).  From  these 
attachments  the  rear  part  of  the  fleshy  fibres  ex¬ 
tends  downward  to  be  inserted  into  the  crest  of 
the  ilium  (hip  bone),  and  the  front  portion  termi¬ 
nates  in  a  fibrous  membrane  and  is  inserted  in  the 
os  pubis  (the  lower  part  of  the  bony  basin  that 
supports  the  internal  organs).  The  chief  function 


of  this  muscle  is  to  bend  the  body  sideways,  and 
also  to  assist  in  bending  it  forward  by  uniting  with 
the  rectus  abdominis.  This  forms  a  powerful  mus¬ 
cular  waist  belt.  This  external  oblique  is  espe¬ 
cially  active  in  movements  which  squeeze  the  liver 
(and  no  liver  can  be  called  healthy  unless  thor¬ 
oughly  squeezed  every  day).  Children  at  school, 
if  allowed  to  sit  or  stand  incorrectly,  will  soon  ac¬ 
quire  a  one-sided  development  of  this  muscle,  thus 
causing  the  irregularity  of  hips  which  is  becoming 
so  common  in  young  school  girls ;  or  it  may  result 
in  a  depression  of  one  side  of  the  chest,  which,  if 
not  corrected  by  suitable  exercise,  will  retard  the 
proper  development  of  the  lung.  Owing  to  its  form¬ 
ation,  the  obliquus,  as  it  is  commonly  called,  is 
more  difficult  to  harden  by  exercise  than  the  rectus 
abdominis.  Physical  culture  enthusiasts  often  fail 
to  understand  this.  If  the  obliquus  and  the  rectus 
abdominis  are  well  defined  and  brought  into  good 
condition  by  exercise,  then  the  possessor  of  these 
can  lay  claim  to  a  true  bill  of  health.  One  reason 
why  so  much  stress  is  laid  upon  the  development 
©:j  this  muscle  is  because  to  its  weakness  may  be 
traced  the  frequent  cases  of  rupture  (chiefly  in¬ 
guinal).  The  lifting  of  heavy  objects,  a  misstep 
on  the  street,  or  even  a  violent  fit  of  coughing,  are 
among  the  direct  causes  of  rupture.  So  it  will 
readily  be  seen  that  the  strengthening  of  this  mus¬ 
cular  band  is  a  necessary  means  of  protection 
against  such  accidents. 

The  anatomical  reason  for  the  stress  laid  here 
upon  this  danger  is  due  to  the  fact  that  through 
the  fibrous  membrane  of  the  obliquus,  referred  to 
above,  the  spermatic  cord  in  man,  and  a  large 
round  ligament  in  woman,  passes;  and  since  the 
spermatic  cord  is  the  larger  of  the  two,  and  neces¬ 
sarily  has  a  larger  aperture  for  its  passage,  ingui¬ 
nal  hernia,  or  rupture,  is  consequently  more  fre¬ 
quent  in  man  than  in  woman.  This  danger, 
however,  may  be  lessened  by  the  constant  practice 
of  a  few  simple  abdominal  movements. 

No.  9.  Chart  1.  The  Tensor  Fasciae  Femoris. 
— This  muscle  arises  from  the  front  part  of  the 
hip  bone  and  is  inserted  into  the  outer  side  of  the 
thigh.  Its  principal  uses  are :  To  adduct  and  ro¬ 
tate  the  thigh  inward,  to  assist  the  gluteus  maxi- 
mus  in  supporting  the  knee  in  an  extended  posi¬ 
tion,  and  to  offer  great  support  to  the  pelvis  and 
the  head  of  the  thigh  bone  (femur). 

No.  10.  Chart  1.  The  Pectineus. — This  is  a 
flat  quadrangular  muscle  which  arises  from  the 
rim  of  the  pelvis  and  is  inserted  into  the  inner 
part  of  the  thigh  bone.  This  muscle  assists  the 
adductors  in  adducting  the  thigh,  especially  in 
horseback  riding,  in  rotating  the  thigh  outward, 
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ancl  when  walking  it  assists  in  drawing  the  leg  for¬ 
ward. 

No.  11.  Chart  1.  Adductor  Longus. — This  is 
a  flat  triangular  muscle  and  arises  from  the  os 
pelvis  (front  of  the  pelvis),  and  is  inserted  into 
the  inner  part  of  the  thigh.  This  is  one  of  the 
three  great  adductors  of  the  thigh.  The  adductor 
brevis  and  adductor  magnus,  which  are  not  shown 
on  the  chart,  are  situated  behind  the  pectineus  and 
adductor  longus,  and  therefore  are  not  visible  un¬ 
less  these  muscles  are  divided  at  their  origin  and 
turned  downward.  The  adductor  longus,  in  con¬ 
junction  with  the  pectineus  (No.  10)  and  the  other 
two  adductors,  are  much  used  in  walking,  horse¬ 
back  riding  and  in  swimming.  The  flanks  of  the 
horse  are  grasped  by  the  knees  with  the  aid  of 
this  muscle.  These  muscles  also  draw  one  leg 
across  the  other.  The  adductor  longus,  if  not 
properly  developed,  is  easily  strained  in  skating 
and  horseback  riding.  Horsemen  often  rupture 
the  tendon  of  this  because  the  fibres  are  not  strong 
enough  to  withstand  the  strain  of  gripping  the 
flanks  of  the  horse.  The  tendons  sometimes  be¬ 
come  ossified,  making  the  thighs  “bowed.” 

Nos.  13  and  15.  Chart  1.  Tibialis  Anticus  (13) 
and  Extensor  Longus  Bigitorum  (15). — The  tibi¬ 
alis  is  situated  on  the  outer  side  of  the  tibia,  the 
larger  hone  of  the  lower  leg  (the  shin  bone).  It 
arises  from  the  upper  part  of  the  tibia  and  passes 
downward,  terminating  in  a  tendon  which  is  in¬ 
serted  in  the  under  side  of  the  base  of  the  great  toe. 

The  extensor  longus  digitorum  is  the  outermost 
of  the  muscles  of  the  front  part  of  the  lower  leg. 
It  arises  from  the  tibia  and  the  three  upper  parts 
of  the  fibula  (the  small  bone  of  the  lower  leg). 
The  tendon  of  this  muscle  is  divided  into  four 
strips  which  pass  over  the  front  part  of  the  foot 
and  are  inserted  into  the  ends  of  the  outer  four 
toes.  These  muscles  draw  the  toes  toward  the 
front  part  of  the  leg,  and  also  serve  to  keep  the 
legs  perpendicular.  The  practice  of  walking  on  the 
heels  will  strengthen  these  muscles  very  much ;  and 
walking  up  hill  or  mountain  climbing  will  quickly 
test  their  strength. 

No.  14.  Chart  1.  Flexor  Longus  Digitorum. — 

This  muscle  arises  from  the  near  upper  part  of  the 
tibia,  the  fibres  terminating  in  a  tendon  which 
passes  under  the  sole  of  the  foot,  where  it  divides 
into  four  tendons  which  are  inserted  into  the  outer 
four  toes,  which  is  the  reverse  of  Nos.  13  and  15, 
described  above.  This  muscle  is  particularly  used 
in  walking,  and  also  in  rising  on  tiptoes.  In-toed 
walking  is  caused  by  the  excessive  strength  of*the 
tendons  of  this  muscle,  but  this  deformity  can  be 
remedied  by  certain  exercises. 


Nos.  16,  17.  Chart  1.  Flexors  of  the  Forearm. 

• — These  close  the  hands  and  draw  the  palm  toward 
the  forearm.  Their  strength  is  indicated  by  the 
power  of  the  grip.  The  healthier  the  person  the 
stronger  will  be  the  clasp  of  the  hand. 

No.  18.  Chart  1.  Biceps. — Here  we  have  a 
double-headed  muscle ;  the  shorter  head,  arising  in 
a  thick  tendon  from  the  coracoid  process  (a  part 
of  the  shoulder  girdle),  is  joined  by  the  coraco- 
brachialis  muscle  (No.  19).  The  long  head  arises 
from  the  upper  edge  of  the  glenoid  cavity  (shoul¬ 
der  joint).  Both  heads  extend  downward  and 
unite,  terminating  in  a  flattened  tendon,  which  is 
inserted  in  the  radius  (small  bone  of  the  fore¬ 
arm).  This  muscle  forms  a  large  round  bunch 
when  the  hand  is  brought  to  the  shoulder.  Its  work 
is  the  opposite  of  that  of  the  triceps  (No.  20) ;  for, 
while  the  latter  straightens  the  arm,  the  biceps  con¬ 
tracts  it.  Any  movement  bringing  the  hand  to  the 
shoulder  is  done  by  the  biceps.  It  is  this  bunch 
of  fibres  which  athletes  take  so  much  pride  in  de¬ 
veloping,  and  in  their  zeal  often  bring  about  a  con¬ 
dition  called  “muscle  bound;”  that  is  to  say,  the 
biceps  are  developed  at  the  expense  of  .the  triceps, 
causing  the  arm  to  have  a  bent  appearance  when 
hanging  at  the  side. 

No.  19.  Chart  1.  Brachialis  Anticus. — This 
muscle  comes  to  the  level  of  the  deltoid  impression 
and  is  attached  to  the  humerus.  The  fleshy  fibres 
extend  nearly  to  the  elbow  and  are  continued  by 
a  flat  tendon  and  inserted  into  the  base  of  the 
coronoid  process  of  the  ulna  (the  head  of  the 
largest  bone  of  the  forearm,  which  forms  a  part 
of  the  elbow).  This  is  simply  a  flexor  of  the 
forearm,  and  bunches  up  in  a  round  ball  on  each 
side  of  the  lower  part  of  the  biceps  when  the  arm 
is  bent,  and  forms  a  protector  to  the  elbow  joint. 

No.  20.  Chart  1.  Triceps. — This  muscle  is 
situated  on  the  back  of  the  arm,  and  is  divided  at 
the  top  into  three  heads,  hence  its  name.  The 
three  heads  arise  from  the  socket  of  the  shoulder 
and  rear  portion  of  the  humerus.  They  unite  just 
above  the  elbow  and  are  inserted  partially  at  the 
elbow  joint,  and  are  partially  blended  with  the  deep 
fascia  of  the  forearm.  The  middle  head,  if  prop¬ 
erly  developed,  will  prevent  the  dislocation  of  the 
shoulder  downward  and  backward.  This  muscle 
is  directly  antagonistic  to  the  biceps ;  it  is  an  im¬ 
portant  agent  in  straightening  the  arm  and  is 
difficult  to  fully  develop.  In  fact,  enthusiasts  are 
more  apt  to  neglect  it  by  giving  over-attention  to 
the  biceps.  This  one-sided  development  brings 
with  it  a  sense  of  fatigue  in  the  arm  after  exer¬ 
cise;  for,  not  being  equally  trained  and  equally 
brought  into  action,  the  biceps  and  triceps  do  not 
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rest  together  properly.  An  exercised  muscle  needs 
rest,  but  if  its  antagonist  has  been  neglected,  then 
the  tired  muscle  cannot  properly  recuperate,  and 
hence  its  unnecessary  fatigue? 

No.  22.  Chart  1.  The  Serratus  Magnus. — This 
'muscle  has  nine  points  of  origin  and  arises  from 
i  the  first  eight  ribs,  the  second  rib  giving  origin  to 
two  points.  The  fibres  pass  rearward,  clinging 
closely  to  the  chest  wall,  and  are  inserted  into 
different  parts  of  the  vertebral  border  of  the  scap¬ 
ula.  The  four  lower  points  entwine  with  the  ex¬ 
ternal  oblique.  (No.  8.)  The  serratus  is  a  very 
powerful  muscle,  and  is  especially  used  in  pulling 
the  scapula  forward,  also  in  the  action  of  pushing ; 
when  the  arm  has  been  raised  to  right  angle  by 
the  deltoid  (No.  3),  the  serratus  assists  the  trape¬ 
zius  (No.  2)  in  raising  the  arm  to  a  vertical  posi¬ 
tion,  and  when  the  shoulders  are  fixed  this  muscle 
helps  in  raising  the  ribs  when  a  deep  breath  is 
taken.  The  weakness  of  this  muscle  is  mainly  the 
cause  of  a  certain  winged  appearance  at  the  back, 
which  is  more  prevalent  among  women  than  men. 
This  results  from  the  fact  that  women  cannot  with 
ease  raise  the  arms  above  the  head  while  wearing 
a  modern  cut  garment,  but  is  supplemented  by  the 
non-fashionableness  of  the  movement. 

No.  23.  Chart  1.  The  Sartorius. — This  is  the 
longest  of  all  the  muscles.  It  arises  from  the  front 
edge  of  the  hip  bone,  and  passes,  ribbon-like,  ob¬ 
liquely  across  the  front  of  the  thigh,  and  termi¬ 
nates  at  the  knee  in  a  tendon  which  expands  and 
curves  forward  to  be  inserted  into  the  inner  part 
of  the  tibia.  The  sartorius  is  commonly  called  the 
tailor’s  muscle  (sartor,  a  tailor),  as  it  comes 
greatly  into  use  with  tailors  when  sitting  at  their 
work  on  the  bench.  This  muscle  assists  in  draw¬ 
ing  the  knee  upward,  at  the'  same  time  drawing 
the  lower  part  of  the  leg  upward  and  inward ;  and 
when  the  knee  is  bent  it  will  assist  in  rotating  it 
inward,  as  is  required  in  doing  what  is  called  the 
“corkscrew”  in  dancing. 

No.  24.  Chart  1.  Rectus  Femoris. — This  mus¬ 
cle  greatly  assists  in  supporting  the  pelvis  and 
trunk  on  the  femur  (thigh  bone).  It  arises  by 
two  tendons,  one  from  the  front  part  of  the  ilium 
(hip  bone),  the  other  from  the  edge  of  the  acetabu¬ 
lum,  the  cup-like  cavity  of  the  pelvic  girdle;  the 
two  unite  and  descend,  terminating  in  a  flattened 
tendon  which  is  inserted  into  the  patella.  The 
football  and  baseball  player  calls  into  action  this 
muscle  again  and  again.  When  not  properly  de¬ 
veloped,  if  any  strain  is  placed  upon  the  rectus 
femoris,  a  sharp  pain  is  felt,  the  rectus  becomes 
rigid,  and  often  swells  considerably. 

No.  25.  Chart  1.  Vastus  Externus. — This  is 


the  muscle  which  forms  the  largest  part  of  the1 
extensor  muscles  of  the  thigh.  This  arises  from 
many  points  of  the  upper  part  of  the  femur  (thigh 
bone)  and  also  from  the  gluteus  maximus  (see 
Chart  2).  The  fibres  form  a  large  fleshy  mass,- 
and  terminate  in  a  flat  tendon  which  is  inserted 
into  the  outer  edge  of  the  patella  (knee  cap).  It 
is  this  muscle  that  stands  out  most  prominently 
when  the  thigh  muscles  are  fully  developed.  lt; 
is  very  important  that  this  muscle  should  be  fully 
developed,  in  order  to  insure  buoyancy  and  elas¬ 
ticity  of  step,  which  are  associated  with  a  graceful 
carriage. 

No.  26.  Chart  1.  Vastus  Internus. — This  is 
another  of  the  great  extensors  of  the  thigh,  which 
arises  from  various  points  of  the  thigh  bone  and 
is  inserted  into  the  inner  part  of  the  patella.  This 
muscle  also  plays  an  important  part  in  the  car¬ 
riage  of  the  body.  When  the  foreleg  has  been  fully 
extended  on  the  thigh,  the  vastus  internus  will- 
draw  the  knee  cap  farther  back  and  upward,  thus 
making  the  leg  rigid.  By  placing  the  hand  over 
the  knee  when  the  leg  is  straight,  and  pressing  the 
knee  cap  back,  the  action  of  this  muscle  can  be  felt. 

No.  29.  Chart  1.  Annular  Ligament. — This 
serves  to  bind  down  the  tendons  of  the  muscles  as 
they  descend  from  the  tibia  and  fibula  into  the 
foot. 

No.  1.  Chart  2.  Supinator  Longus. — This  is  the 
most  superficial  muscle  on  the  radial  side  of  the 
forearm.  It  arises  from  the  humerus  and  termi¬ 
nates  in  a  flat  tendon  which  is  inserted  into  the 
outer  side  of  the  radius.  It  is  principally  this 
muscle  that  turns  the  palm  of  the  hand  upward 
(supernate). 

No.  4.  Chart  2.  Teres  Minor. — This  muscle  arises 
from  the  scapula  and  is  inserted  into  the  humerus, 
the  tendon  covering  the  posterior  part  of  the  liga¬ 
ment  of  the  shoulder  joint.  It  assists  in  rotating 
the  head  of  the  humerus  outward  and  in  retaining 
the  arm  in  position  when  raised,  also  in  carrying 
it  backward.  Combined  with  the  infra-spinatus 
(No.  6),  the  teres  minor,  if  properly  developed, 
prevents  the  dislocation  ofi  the  shoulder  backward. 

No.  5.  Chart  2.  Teres  Major. — This  is  a  thick, 
flattened  muscle  which  arises  from  the  scapula  and 
is  inserted  into  the  bicipital  ridge  of  the  humerus. 
The  teres  major,  assisted  by  the  latissimus  dorsi 
(No.  7),  draws  the  arm,  when  raised,  downward 
and  backward  and  rotates  it  inward. 

No.  6.  Chart  2.  Infra-Spinatus. — A  thick,  tri¬ 
angular  muscle.  It  arises  from  the  scapula  and  is 
inserted  into  the  great  tuberosity  of  the  humerus. 
For  its  actions,  see  No.  4. 

No.  7.  Chart  2.  Latissimus  Dorsi. — This  is  a 
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broad,  flat  muscle  covering  a  greater  part  of  the 
back.  It  arises  from  the  six  inferior  dorsal  verte¬ 
brae  and  from  the  posterior  layer  of  the  lumbar 
fascia,  by  which  it  is  attached  to  the  spines  of  the 
lumbar  vertebra?  and  to  the  supra-spinous  liga¬ 
ment.  It  also  arises  from  the  external  lip  of  the 
crest  of  the  ilium,  behind  the  origin  of  the  exter¬ 
nal  oblique,  and  by  fleshy  digitations  from  the 
three  or  four  lower  ribs.  From  this  extensive 
origin  the  upper  fibres  pass  horizontally,  the 
middle  ones  obliquely  upward,  while  the  lower 
ones  pass  vertically  upward.  These  all  converge 
and  form  a  thick  fasciculus,  which  crosses  the 
inferior  angle  of  the  scapula,  curving  around  the 
lower  border  of  the  teres  major.  It  then  termi¬ 
nates  in  a  short  tendon  which  passes  in  front  of 
the  teres  major  and  is  inserted  into  the  bicipital 
groove  of  the  humerus. 

The  actions  of  this  muscle  are  to  draw  the  arm 
backward,  to  adduct  and  rotate  it  behind  the  back. 
In  giving  a  downward  blow  it  is  this  muscle  that 
is  principally  used.  In  the  days  of  double-handed 
sword  fighting  this  muscle  had  to  be  well  developed 
to  be  of  any  use  to  the  swordsman.  Gladstone  had 
a  remarkable  development  of  this  muscle,  obtained 
from  felling  trees.  The  latissimus  greatly  assists 
in  forcible  inspirations;  also,  combined  with  the 
abdominal  and  pectoral  muscles,  in  drawing  the 
trunk  forward  when  both  arms  are  fixed  at  the 
sides,  as  in  walking  on  crutches. 

No.  9.  Chart  2.  Gluteus  Maximus. — This  mus¬ 
cle  is  in  size  one  of  the  most  characteristic  points 
in  the  structure  of  the  human  body,  and  is  the 
principal  agent  in  maintaining  the  body  in  the 
erect  position.  It  arises  from  the  superior  curved 
line  of  the  ilium,  from  the  crest  of  the  same  bone 
and  from  the  posterior  surface  of  the  lower  part 
of  the  sacrum;  also  from  the  coccyx.  The  fibres 
are  directed  obliquely  downward  and  outward,  and 
inserted  into  the  outer  side  of  the  thigh.  Its  most 
powerful  action  is  to  bring  the  body  to  the  erect 
position  after  bending  from  the  hip  joint.  The 
lower  part  of  this  muscle  also  acts  as  an  adductor 
and  an  external  rotator  of  the  leg.  It  is  obvious 
that  this  muscle  should  be  thoroughly  developed 
if  a  correct  carriage  is  to  be  maintained. 

Undue  prominence  does  not  indicate  strength. 
A  woman  predisposed  to  being  fleshy  will  find  this 
part  become  in  time  very  ungraceful  by  the  ac¬ 
cumulation  of  adipose  tissue,  caused  by  the  wear¬ 
ing  of  corsets,  the  fat  being  dispersed  from  the 
abdomen  and  back  muscle  downward,  while  a  few 
simple  abdominal  movements  practiced  daily  would 
entirely  obviate  this,  besides  maintaining  the  whole 
of  the  abdominal  and  gluteal  region  in  a  perfectly 


healthy  condition.  The  development  of  this  mus¬ 
cle,  curiously  enough,  is  the  chief  distinction  be¬ 
tween  man  and  the  monkey.  In  monkeys  and  apes 
the  muscle  is  small  and  ill-developed,  because  it  is 
not  required.  It  is  by  means  of  the  gluteal  mus¬ 
cles  that  man  maintains  the  standing  posture,  and 
consequently  in  man  they  are  of  exceptional  size. 
Bending  movements  bring  these  muscles  into  play. 

No.  11.  Chart  2.  Gastrocnemius. — This  muscle 
forms  the  greater  part  of  the  calf.  It  arises  in  two 
parts,  which  are  connected  to  the  condyles  of  the 
femur  by  two  strong  flat  tendons  descending.  The 
fibres  unite  with  the  tendon  of  the  soleus  (No.  22) 
and  form  with  it  the  tendon  Achilles  (No.  12). 

This  muscle  possesses  considerable  power  and  is 
constantly  called  into  action;  in  fact,  it  may  be 
said  to  do  more  work  than  any  other  single  muscle, 
hence  its  large  size.  It  is  the  principal  muscle 
used  in  walking,  standing,  dancing  and  leaping, 
and,  owing  to  its  being  continually  exercised,  it  is 
always  in  a  fully  developed  condition ;  conse¬ 
quently,  systematic  exercise  has  very  little  effect, 
which  is  often  a  disappointment  to  the  enthusias¬ 
tic.  One  never  knows  when  the  increase  in  the 
size  of  the  calf  muscles  will  cease.  It  sometimes 
happens,  particularly  if  exercise  is  not  indulged  in 
too  fiercely,  that  they  go  on  increasing  without 
limit.  Again,  they  may  suddenly  make  a  stand. 

No.  14.  Chart  2.  Splenius  Capitis. — This  mus¬ 
cle  is  one  of  two  (the  other  being  named  the  sple¬ 
nius  colli)  which  are  situated  at  the  back  of  the 
neck  and  are  anatomically  described  as  the  sple¬ 
nius.  At  its  origin  it  is  a  single  muscle,  but  it 
soon  divides,  forming  the  splenius  capitis  and 
splenius  colli.  They  arise  from  the  cervical  and 
dorsal  vertebrae.  The  splenius  capitis  is  inserted 
into  the  occipital  bone.  This  muscle  assists  its 
fellow  in  drawing  the  head  backward  and  side¬ 
ways;  they  also  assist  in  supporting  the  head  in 
the  erect  position. 

No.  17.  Chart  2.  Extensor  Carpi  Radialis  Lon- 
gior.  Extensor  Carpi  Radialis  Brevior.  Extensor 
Communis  Digitorum. — These  muscles  act  directly 
antagonistic  to  the  pronator  and  flexor  muscles  of 
the  forearm.  They  arise  from  the  humerus,  the 
extensor  longior  being  attached  to  the  index  finger 
on  its  radial  side.  The  extensor  brevior  is  attached 
to  the  middle  finger  on  its  radial  side,  while  the 
extensor  digitorum  divides  into  three  distinct 
fleshy  masses  just  below  the  middle  of  the  fore¬ 
arm,  from  which  tendons  proceed.  These  pass 
through  a  separate  compartment  of  the  annular 
ligament;  the  tendons  then  diverge,  the  centre 
one  dividing  into  two,  all  passing  across  the  back 
of  the  hand,  and  are  inserted  into  the  second  and 
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third  phalanges  of  the  fingers  in  the  following 
manner :  The  outermost  goes  to  the  index  finger, 
the  second  tendon  goes  to  the  middle  finger,  the 
third  tendon  gives  off  the  slip  to  the  second  and 
receives,  in  turn,  a  part  of  the  fourth  tendon.  The 
fourth  or  innermost  tendon  divides  into  two  parts ; 
one  goes  to  join  the  third  tendon,  the  other  goes 
to  the  little  finger. 

No.  18.  Chart  2.  Extensor  Carpi  TJlnaris. — This 

is  the  most  prominent  muscle  on  the  ulna  side  of 
the  forearm.  It  arises  from  the  humerus,  also 
the  posterior  border  of  the  ulna.  This  muscle  ter¬ 
minates  in  a  tendon  and  is  inserted  into  the  meta¬ 
carpal  bone  of  the  little  finger. 

The  extensor  brevior  assists  the  extensor  longior 
in  extending  the  wrist,  also  in  adducting  the  hand. 
The  extensor  digitorum  extends  the  phalanges  of 
the  fingers,  wrists  and  elbow.  The  extensor  ulnaris 
assists  in  extending  the  hand;  also,  when  acting 
alone,  inclines  it  toward  the  ulna  side,  and  by  its 
continued  action  extends  the  elbow. 

There  are  several  other  muscles,  not  shown  here, 
that  assist  in  extending  the  hand  and  fingers,  such 
as  the  extensor  minimi  digiti,  the  anconeus,  the 
extensor  ossis  metacarpi  pollicis,  the  extensor 
brevis  pollicis,  the  extensor  longus  pollicis,  the 
extensor  indicis.  To  a  pianist  it  is  of  the  utmost 
importance  that  these  muscles  are  correctly  de¬ 
veloped.  Many  good  pianists  break  down  owing 
to  the  neglect  to  do  this  at  the  early  stages  of 
tuition.  In  fact,  there  is  a  stupid  prejudice 
against  exercising  the  hand  other  than  by  prac¬ 
tice  on  the  piano  or  clavier,  because  it  is  said 
that  other  kinds  of  exercise  would  stiffen  the 
fingers.  This  might  perhaps  be  true  if  the  exer¬ 
cises  were  injudiciously  given. 

No.  19.  Chart  2.  The  Gluteus  Medius. — This 
is  a  broad,  thick  muscle,  situated  on  the  outer  sur¬ 
face  of  the  pelvis.  It  arises  from  the  ilium;  the 
fibres  converge  into  a  flattened  tendon,  which  is 
inserted  into  the  great  trochanter  (part  of  the 
femur).  This  muscle  assists  in  adducting  the 
thigh  when  the  leg  is  extended,  and  is  principally 
called  into  action  when  balancing  on  one  leg. 

No.  20.  Chart  2.  The  Biceps  of  Thigh. — This 
muscle  arises  by  two  heads,  one  from  the  tuber- 
©sity  of  the  ischium  (part  of  the  pelvis),  the  other 
from  the  lip  of  the  linea  aspera  (part  of  the 
femur),  and  is  inserted  by  a  tendon  into  the  outer 
side  of  the  head  of  the  fibula  and  partially  into 
the  tibia. 

No.  21.  Chart  2.  The  Semi-Tendinosus. — This 
muscle  possesses  a  remarkably  long  tendon.  It 
arises  from  the  ischium  in  common  with  the  biceps 


(No.  20) ;  it  passes  downward  and  inward,  ter¬ 
minating  a  little  below  the  middle  of  the  thigh  in 
a  long,  round  tendon  which  is  inserted  into  the 
inner  surface  of  the  tibia. 

No.  22.  Chart  2.  The  Semi-Membranosus. — 
This  muscle  arises  by  a  thick  tendon  from  another 
part  of  the  ischium,  and  is  inserted  into  the  tibia. 

Nos.  20,  21  and  22  form  the  hamstring  muscles. 
These  all  three  unite  in  flexing  the  lower  leg  on ' 
the  thigh.  They  are  greatly  used  in  supporting 
the  pelvis  upon  the  head  of  the  femur,  also  in- 
performing  great  feats  of  strength  when  the  body 
is  thrown  backward  in  the  form  of  an  arch.  The' 
inability  to  touch  the  floor  with  the  fingers  while 
keeping  the  legs  straight  is  partially  owing  to  the 
want  of  elasticity  of  these  muscles;  and  again, 
when  this  particular  exercise  is  performed  cor¬ 
rectly  for  the  first  time,  extreme  lameness  may  be 
experienced  in  these  muscles.  It  is  astonishing 
how  much  elasticity  can  be  cultivated  in  the  ham¬ 
strings  by  the  practice  of  bending  forward  from 
the  hip  joint.  At  first  a  beginner  may  only  be 
able  to  touch  the  toes,  but  by  persistent  practice  a 
distance  of  twenty  to  thirty  inches  from  the  toes- 
may  be  attained.  This  exercise  may  be  said  to  be 
one  of  the  best  for  stimulating  the  growth  of  the 
body  and  of  strengthening  those  past  the  growing 
age,  thus  adding  perhaps  an  inch  to  the  height. 

No.  23.  Chart  2.  The  Soleus. — This  is  a  broad, 
flat  muscle  situated  beneath  the  gastrocnemius.  It 
receives  its  name  from  its  resemblance  to  a  fish 
(sole).  It  arises  from  the  head  and  upper  third 
portion  of  the  fibula.  The  fibres,  as  they  descend, 
gradually  become  thicker  and  narrower,  and  join 
with  the  gastrocnemius  and  form  with  it  the  ten¬ 
don  Achilles.  This  muscle  greatly  assists  the 
actions  of  the  gastrocnemius. 


The  Hand. 

The  Power  of  the  Hand. — I  now  propose  to  add 
a  short  description  of  the  hand,  showing  its  struct¬ 
ure  and  possibility  of  development.  Man  is  distin¬ 
guished  from  other  animals  by  being  a  tool-using 
animal.  Every  other  creature  has  "its  means  of 
attack  and  defense  supplied  by  nature ;  man  alone 
is  defenseless.  But  to  compensate  for  this  weak¬ 
ness  he  has  a  hand  so  marvelously  formed  that  by 
its  use  he  can  make  for  himself  what  nature  denied. 
Its  anatomical  freedom,  its  delicacy  and  freedom 
of  movement,  adapt  it  for  the  heaviest  or  most 
delicate  work,  so  that  by  reason  of  the  hand  man 
can  fashion  anything  from  an  ironclad  to  a  minia¬ 
ture  chronometer.  The  hand  can  wield  alike  the 
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sword,  the  hammer  and  the  pen,  and  it  is  by  this 
tool-using  power  that  man  is  the  monarch  of 
creation  and  that  civilization  is  made  possible.  It 
is  the  organ  of  the  mind,  both  for  creation  and 
expression.  So  the  hand  has  come  to  be  with  us 
a  symbol  of  dignity.  We  speak  of  an  honest  hand, 
we  shake  hands  in  greeting,  and  give  our  hands  on 
a  bargain  as  an  irrevocable  pledge. 

The  Thumb  Peculiar  to  Man.  —  Perhaps  the 
most  absolute  distinction  between  the  human  hand 
and  the  hand  of  other  animals  is  the  strength, 
length  and  mobility  of  the  thumb.  Man  is  the 
only  animal  that  has  a  ball  to  the  thumb,  and  that 
can  with  strength  and  precision  oppose  the  thumb 
to  the  other  fingers.  This  power  is  partially  pos¬ 
sessed  by  some  of  the  monkey  tribe,  but  in  other 
animals  it  is  wholly  absent.  If  you  look  at  Fig. 
5  you  will  see  the  mass  of  muscle  and  tendon  con¬ 
stituting  the  ball  of  the  thumb.  Four  powerful 
forearm  muscles  are  employed  in  the  extension  and 
flexion  of  the  thumb,  and  five  smaller  muscles  op¬ 
pose,  abduct,  adduct  and  give  precision  and  deli¬ 
cacy  to  its  movements. 

Further  Differentiations  from  the  Lower  Ani¬ 
mals. — Again,  the  possession  of  two  bones  in  the 
forearm,  radius  and  ulna ,  makes  possible  a  rotary 
motion  of  the  hand.  In  hoofed  animals  these  bones 
are  united  so  that  rotation  is  impossible.  Man  has 
a  special  fixed  formation  of  the  shoulder  joint  to 
give  a  firm  base  for  the  limb  to  move  upon;  con¬ 
sequently  when  he  falls  on  his  hand  the  elbow 
joint  is  locked,  and  either  a  dislocation  or  fracture 
is  apt  to  take  place  at  the  shoulder.  In  four-footed 
animals  the  shoulder  joint  is  loose  and  the  fore¬ 
limbs  attached  to  the  trunk  by  muscles  alone.  In 
these  animals  the  whole  weight  in  alighting  is 
turned  upon  the  serratus  magnus  (see  Chart  1, 
No.  22),  which  is  consequently  of  exceptional  size 
and  power.  It  will  be  seen  from  these  few  illus¬ 
trations  that  the  anatomical  arrangement  of  the 
forelimb  in  man  is  peculiar  to  him,  being  adapted 
to  the  new  use  of  that  limb  as  a  tool-using  member 
and  not  as  a  means  of  progression  and  attack. 

Another  general  difference  between  the  forma¬ 
tion  of  the  forelimb  in  man  and  in  other  animals 
is  the  length  of  the  clavicle,  which  keeps  the  shoul¬ 
ders  out  and  fixed  so  that  a  free  lateral  movement 
is  possible.  In  claw-bearing  animals — the  lion  and 
tiger,  for  example — when  there  is  little  lateral 
movement  of  the  forelimb,  the  clavicle  is  quite 
rudimentary  and  is  usually  imbedded  in  the  mus¬ 
cles,  being  just  a  vestige.  The  hoofed  animals 
have  no  clavicle  at  all. 

Theories  for  Ambidexterity. — One  of  the  most 
interesting  questions  in  regard  to  the  hand  is  that 


of  right  and  left-handedness.  Some  have  labored 
to  discern  a  similar  preference  for  the  use  of  the 
right  side  in  other  animals,  but  without  result. 
Whatever  may  be  the  cause,  it  certainly  originates 
with  man,  and  is  accompanied  by  certain  anatomi¬ 
cal  peculiarities  which  we  shall  shortly  notice. 
Our  reason  for  this  preference  is  that  the  heart, 
being  accessible  from  the  left  side,  makes  that  side 
the  shield-bearing  side,  leaving  the  right  arm  for 
the  more  varied  duties  of  attack.  Supporting  this, 
of  course,  is  the  fact  that  all  primeval  life  must 
have  been  warlike,  necessitating  some  such  differ¬ 
entiations,  which,  repeated  from  generation  to 
generation,  brought  with  them  of  necessity  their 
own  physical  and  anatomical  peculiarities.  We 
find  the  Greeks  used  the  words  inc  dopu  (spear 
arm)  for  the  right  arm  and  hn  doncoa  (shield  arm) 
for  the  left  arm.  Another  reason  assigned  is  the 
motor  specialization  on  the  left  side  of  the  brain, 
which,  by  the  discusation  or  crossing  of  the  nerve 
fibres,  controls  the  right  side  of  the  body,  though 
it  is  probable  that  this  is  a  consequence  rather 
than  a  cause.  That  there  is  still  a  motor  area  in 
the  right  side  of  the  brain  is  shown  by  the  fact 
that  electric  stimulation  of  the  ne^ve  cells  on  that 
side  relating  to  certain  nerves  is  followed  by  the 
required  movement,  though  not  so  strongly  as  in 
the  specialized  motor  areas  on  the  left  side  of  the 
brain.  In  diseases  of  the  left  hemisphere  of  the 
brain  the  right  hemisphere  may  to  a  great  extent 
acquire  this  motor  specialization. 

Other  Theories  for  Dexterity. — A  third  and  very 
interesting  reason  for  dexterity,  brought  forward 
by  Dr.  Buchanan,  of  Glasgow,  is  the  fact  that  the 
right  side  of  the  body  is  heavier  than  the  left,  so 
that  the  weight  is  thrown  on  either  foot  according 
as  the  center  of  gravity  is  situated  above  or  below 
the  transverse  axis  of  the  body.  Hence  one  limb 
would  be  the  balancing  foot  and  the  other  the  one 
adapted  to  more  delicate  and  stronger  movements. 
Whatever  be  the  cause,  the  fact  remains  produc¬ 
tive  of  endless  speculation.  Everything  we  do  is 
modified  by  our  right-handedness.  A  left-handed 
man  is  awkwardly  placed  with  his  fellows.  From 
the  smallest  matters,  such  as  holding  a  knife  and 
fork  or  opening  a  penknife,  to  the  greatest,  such  as 
taking  his  place  among  an  organized  body  of  men, 
he  finds  everything  awry,  and  has  slowly  to  learn 
what  to  others  is  a  natural  convention.  Another 
result  of  right-handedness  is  the  inclination,  in 
passing  people,  to  keep  them  on  the  left  or  shield 
side — a  custom  universal  in  all  countries.  But  we 
cannot  here  examine  this  curious  question  scien¬ 
tifically  ;  let  it  be  enough  to  notice  two  points  which 
have  interest  to  students  of  physical  culture. 
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The  Left  Hand  Should  be  Developed.  —  Many 
authorities  regard  the  left  side  as  being  not  only 
less  apt  than  the  right,  but  actually  more  subject 
to  disease.  Dr.  Brown-Sequard,  in  “Have  We  Two 
Brains?”  touches  on  the  subject  of  the  nervous 
system,  and  makes  this  striking  statement,  which 
I  would  recommend  to  the  careful  consideration 
of  my  readers:  “Perhaps  fathers  and  mothers 
would  be  more  ready  to  develop  the  natural  pow¬ 
ers  of  the  left  hand  of  a  child  if  they  believed,  as 
I  do,  that  the  conditions  of  the  brain -and  spinal 
cord  would  improve  if  all  their  sensory  and  motor 
elements  were  fully  exercised.” 

Ambidexterity,  I  believe,  should  be  taught  every 
one,  not  only  for  the  great  advantages  it  affords 


touch  upon  anatomical  points  only  lightly,  and 
avoid  all  technical  description,  which  may  easily 
be  obtained  in  any  standard  work  on  anatomy. 

Peculiar  Construction  of  the  Hand.— A  muscle 


is  a  contractile  tissue  attached  at  its  ends  to  bones, 
and  when  it  contracts  brings  these  bones  together. 
At  its  point  of  attachment  the  bone  is  rough,  to 
give  ground  for  the  tendinous  fibres  to  rise  from; 
and  the  more  powerful  the  muscles,  the  rougher 
and  stronger  the  bones,  so  that  by  glancing  at  a 
skeleton  one  can  tell  the  state  of  muscular  devel¬ 
opment  that  existed,  both  generally  and  in  detail. 

Ulna  and  Radius. — It  is  to  be  observed,  first, 
that  while  the  ulna  (or  bone  of  forearm  of  the 
little  finger  side)  is  securely  locked  in  the  elbow 
joint,  the  radius  (or  bone  of  the  thumb  side  of  the 
forearm)  is  quite  free  from  the  elbow  joint.  But 
yet,  while  the  hand  is  intimately  attached  to  the 
radius,  it  has  but  little  connection  with  the  ulna, 
thus  making  radiation  of  the  hand  possible.  The 
ligaments  connect  the  two  bones,  permitting  the 
radius  to  move  around  the  ulna  and  carry  the 
hand  with  it. 

Pronation  and  Supination. — When  the  palm  of 
the  hand  is  turned  downward  this  movement  is 
termed  pronation ;  when  the  palm  is  brought  up¬ 
ward  it  is  called  supination.  For  pronating  the 
hand  there  are  two  muscles — the  pronator  radii 
teres,  seen  in  Fig.  1,  and  the  pronator  quadratus, 
seen  in  Fig.  2 — beneath  the  tendons  of  the  deep 
flexors.  For  supinating  we  have  two  muscles — the 
supinator  longus,  seen  in  Fig.  3,  and  the  supinator 
brevis,  a  deep  muscle,  seen  in  Fig.  4.  Besides  su¬ 
pinating  the  hand,  the  supinator  longus  assists 
with  the  biceps  to  flex  the  arm  when  flexion  has 
once  commenced.  The  other  superficial  muscles  of 
the  flexor  side  of  the  forearm,  seen  in  Fig.  1,  are 
flexors  of  the  wrist,  which  bend  the  hand  on  the 
forearm.  The  middle  one,  palmaris  longus,  extends 
farther  and  is  inserted  into  the  very  strong  and 
dense  fascia  on  the  palm  of  the  hand  with  the 
palmar  fascia. 

The  Flexors. — Just  beneath  this  layer,  in  Fig.  1, 
is  the  second  layer,  the  flexor  digit orum  sublimis 
which  bends  the  fingers  up  to  the  second  joint. 
Beneath  this,  again,  is  the  third  layer,  seen 
in  Fig.  2  —  the  flexor  profundus  digitorum, 
which  bends  the  last  joint,  or  tip  of  the  fin¬ 
gers,  and  the  fllexor  longus  pollicis,  the  long 
flexor  of  the  thumb,  which  bends  the  last  joint 
of  the  thumb.  It  will  be  observed  how  powerful 
this  combination  of  flexors  is,  especially  when  sup¬ 
ported  by  the  short  flexors,  which  lie  altogether  in 
the  hand  and  do  not  spring  from  the  forearm.  In 
-  very  young  children — a  week  or  tWo  old — these 
flexors  are  so  powerful  that  the  child  will  hang 
from  a  rod  with  its  hands  for  many  minutes  at  a 
stretch,  supporting  its  whole  weight  thereby.  Such 
a  thing  is  impossible  even  with  the  most  powerful 
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man,  and  zoologists  use  this  fact  to  plead  for  the 
descent  of  man  from  the  ape. 

The  Extensors. — In  Fig.  3  are  seen  the  exten¬ 
sors  of  the  wrist  and  forearm,  there  being  three 
extensors  of  the  wrist,  a  common  extensor  for  the 
four  fingers  and  a  special  extensor  each  for  the 
first  finger  and  the  fourth  finger  in  addition.  It 
is  by  reason  of  this  latter  fact  that  we  can  so  read¬ 
ily  extend  the  first  and  fourth  fingers  and  use 
them  as  indicating  fingers  when  we  wish  to  point  to 
an  object.  In  the  deeper  layer  of  extensor  muscles 
on  the  back  of  the  arm,  underlying  the  foregoing — 
seen  in  Fig.  4 — are  the  three  extensors  for  the 
thumb,  one  for  each  joint,  the  metacarpal  bone, 
the  first  phalanx  and  the  second  phalanx.  I  have 
pointed  out  how  thoroughly  the  thumb  in  man 
was  supplied  with  muscles,  and  that  it  was  due  to 
the  mobility  and  strength  obtained  by  this  spe¬ 


cialization  that  the  hand  of  man  was  distinct  from 
that  of  any  other  animal,  and  that  civilization  was 
made  possible. 

The  Pollicis. — In  coming  to  the  hand  proper  we 


deal  mostly  with  Fig.  5.  Here  we  see  the  thumb 
has  a  short  flexor,  the  flexor  brevis  pollicis,  in 
which  two  tendons  sesamoid  bones  form,  giving 
the  hardness  and  prominence  to  the  palmar  aspect 
of  the  joint  where  the  thumb  joins  the  hand. 
These  sesamoid  bones  give  leverage  to  the  action 
of  the  muscle  so  that  it  has  more  power.  Then  we 
have  a  muscle  for  abducting  the  thumb,  the  ab¬ 
ductor  pollicis;  one  for  opposing  the  thumb  to 
meet  the  finger  tips,  opponeus  pollicis,  and  one  to 
draw  the  thumb  toward  the  fingers — the  abductor 
pollicis  mentioned  above. 

The  Interossei. — The  little  finger  has  precisely 
the  same  set  of  muscles,  with  the  exception  of  the 


abductor  muscle,  its  place  being  taken  by  the  pal¬ 
mar  interossei.  These  interossei  muscles  occupy 
the  space  between  the  metacarpal  bones  —  the  one 
set  on  the  back  of  the  hand  being  called  the  dorsal 
interossei,  seen  in  Fig.  4,  and  the  other  set  on  the 
palm  of  the  hand,  the  palmar  interossei ,  which  are 
not  shown  in  any  of  the  plates — the  palmar  inter¬ 
ossei  drawing  the  fingers  together  and  the  dorsal 
interossei  separating  them  fanwise. 

Palmar  Brevis. — Another  muscle,  shown  in  Fig. 
5,  is  the  palmaris  brevis.  It  is  unnamed  in  the 
plate,  but  may  be  seen  originating  in  the  section 
of  the  palm  and  spreading  outward  on  the  ulnar 
side  of  the  hand,  to  be  inserted  in  the  skin.  It 
draws  the  skin  on  the  outside  of  the  hand  into  the 
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palm.  It  is  by  means  of  this  muscle  that  we  form 
the  ^cup  of  Diogenes”  when  we  are  drinking  water 
from  the  hollow  palm.  When  Diogenes  renounced 
superfluities,  you  remember,  he  still  retained  his 
cup  to  drink  out  of.  But  one  day  he  saw  a  boy 
scooping  up  water  in  his  hollow  palm,  and  he  cast 
away  his  cup  as  an  unnecessary  burden;  hence  it 
is  called  the  cup  of  Diogenes.  In  making  a  fist 
this  muscle  causes  compactness  by  gathering  in 
the  outer  side  of  the  palm ;  the  wrinkles  and  de¬ 
pressions  in  the  skin  while  doing  so  may  easily  be 
observed. 

Lumbricales. — By  far  the  most  delicate  arrange¬ 
ment  in  the  anatomy  of  the  hands  is  that  effected 
by  the  lumbricales  muscles,  seen  in  Fig.  5.  These 
are  small  slips  of  muscles  passing  over  the  tendons 
of  the  deep  flexor  of  the  fingers  as  they  pass 
through  the  palm  of  the  hand.  From  the  tendons 
of  the  deep  flexors  they  pass  between  the  fingers  to 
the  back  of  the  hand,  and  are  inserted  there  into 
the  tendons  of  the  extensor  of  the  fingers.  You 
may  ask,  “Why  is  this  communication?”  It  is 
because  in  many  of  the  movements,  when  the  last 
joint  of  the  fingers  is  bent  forward  the  first  joint 
is  moved  backward  or  extended. 

Take  a  pen  in  your  fingers  and  you  will  see  what 
I  mean;  point  it  out  as  far  as  you  can  and  with¬ 
draw  it  several  times.  You  will  notice  that  while 
the  last  joint  of  the  finger  flexes  the  first  joint  ex¬ 
tends.  It  is  by  means  of  these  little  slips  of  mus¬ 
cle — the  lumbricales — that  this  movement  is  under 
such  delicate  control.  In  all  flexion  the  muscles 
of  extension  are  not  quiescent,  allowing  the  flexors 
to  act  alone.  On  the  control  they  are  in  action, 
limiting  and  controlling  the  flexors,  and  it  is  by 
this  means  that  we  have  delicacy  and  subtlety  of 
movement.  In  this  one  instance  there  is  actually 
a  muscular  connection  between  the  flexors  and  the 
extensors  in  the  part  when  the  need  for  delicate 
and  precise  adjustment  is  most  necessary.  It  must 
be  remembered  that,  although  we  are  accustomed 
to  muscles  acting  singly,  they  really  work  in 
groups,  and  the  movement  of  flexion  is  achieved 
not  only  by  the  coordination  of  many  flexor  mus¬ 
cles,  but  also  by  the  controlling  or  regulating  power 
of  the  extensor  groups.  How  intricate  this  group¬ 
ing  is  may  be  seen  from  the  fact  that  the  slight 
strain  of  some  fibres  of  one  muscle  in  the  arm 
makes  any  movement  of  the  arm  painful.  Yet  in 
spite  of  the  wonderful  delicacy  which  all  muscular 
movements  of  the  hand  show,  one  is  astonished  at 
the  clumsiness  and  weakness  with  which  any  new 
and  unaccustomed  movement  is  performed.  The 
third  and  fourth  fingers  are  especially  neglected. 


and  when  the  pianist  is  serving  his  irksome  appren¬ 
ticeship  at  the  keyboard,  his  first  difficulty  is  the 
weakness  of  these  fingers.  It  is  months  before  he 
can  use  them  to  strike  notes  with  anything  like 
equality,  and  it  is  years  before  he  can  trill  with 
them  as  he  can  with  the  first  and  second.  This 
weakness  should  be  remedied  as  far  as  possible, 
and  the  third  and  fourth  fingers  exercised  until 
they  acquire  certain  strength  and  precision  of 
movement. 

How  to  Strengthen  the  Hand. — There  are  vari¬ 
ous  exercises  for  strengthening  the  muscles  of  the 
forearm  and  hand.  In  developing  the  muscles  of 
the  fingers  it  is  important  to  exercise  each  finger 
separately,  so  that  each  will  have  independence  of 
movement.  The  most  convenient  way  of  doing 
this  is  to  use  a  table,  or,  better  still,  a  spring  grip 
dumb-bell,  and  press  slowly  and  firmly  upon  it 
with  each  finger  in  turn,  withdrawing  the  finger 
back  again  as  far  as  possible  to  exercise  its  exten¬ 
sion.  The  third  and  fourth  fingers  should  espe¬ 
cially  be  exercised  in  this  way  to  give  them  perfect 
freedom  of  movement.  Free  movements,  or  move¬ 
ments  without  apparatus,  are  also  valuable.  Stretch 
out  the  arm,  meet  the  forefinger  tips  with  the  point 
of  the  thumb,  the  tips  pointing  downward,  now 
smartly  supinate  the  hand  and  extend  the  fingers 
so  that  the  open  palm  is  uppermost.  Repeat  until 
tired.  This  is  a  general  exercise.  Also  practice 
the  fan  movements  of  the  fingers,  opening  and 
closing  them  till  tired, — this  will  develop  the  in- 
terossei.  Strength  in  the  hands  is  more  telling 
than  strength  in  any  other  part,  but  it  must  be 
remembered  that  development  of  the  muscles  of 
the  hand  does  not  affect  the  delicacy  of  its  move¬ 
ments.  The  whole  muscular  system  of  the  hand 
is  constructed  with  a  view  to  swiftness  and  fine¬ 
ness  of  movement.  In  other  parts  of  the  body  we 
find  nature  has  many  contrivances  in  the  way  of 
leverage  to  increase  power  at  the  expense  of  rapid¬ 
ity  ;  but  in  the  hand  the  end  in  view  is  speed  and 
precision  of  movement,  and  the  leverage  is  almost 
non-existent,  so  that  while  developing  the  muscles 
we  greatly  increase  the  strength — we  do  not  im¬ 
pair  the  delicacy. 

Effect  of  Exercise  on  the  Hand.  —  Exercising 
the  hands  is  especially  valuable  for  those  with 
whom  the  constant  use  of  certain  fingers  in  the 
same  positions  and  movements  has  caused  cramp 
or  nervous  twitchings.  “Writer’s  cramp”  and  the 
many  other  diseases  of  the  hand  peculiar  to  cer¬ 
tain  trades  and  professions  would  be  unknown  if 
all  its  muscles  received  a  reasonable  amount  of 
general  exercise. 
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This  is  the  one  great  object  of  physical  culture, 
— namely,  to  avoid,  over-development  of  certain 
parts  of  the  body  and  the  starvation  of  others, 
occasioned  by  the  extreme  specialization  of  work¬ 
manship  which  civilization  has  brought  upon  us, 
and  to  strive  for  that  general  and  ideal  balance 
of  development  which  alone  means  health. 


The  First  Principles  of  Muscle  Control. 

A  Simple  Method  of  Developing  the  Eody. — It 

is  quite  possible  to  develop  the  muscles,  make  them 
subservient  to  the  will  power,  and  bring  about 
that  coordination  between  brain,  nerves  and  mus¬ 
cles  known  as  “condition,”  without  taking  any 
violent  exercise  whatsoever.  In  fact,  it  may  be 
done  while  sitting  in  a  chair,  lying  on  a  couch  or 
going  about  one’s  daily  vocations.  The  advan¬ 
tage  of  this  is  obvious.  Those  whose  occupations 
are  sedentary,  or  who  do  not  care  about  active  ex¬ 
ercise,  can  keep  themselves  fit  and  well  by  this 
means.  But  it  must  not  be  assumed  from  this  that 
it  is  not  fitted  for  the  young  and  athletic.  On  the 
contrary,  it  is  well  worthy  of  acquisition,  for  it  is 
really  the  basis  of  all  physical  culture,  tending  as 
it  does  toward  that  concentration  of  the  will  on 
the  muscles  which  alone  can  bring  about  perfect 
development. 

The  Value  of  Muscle  Training. — It  simply  con¬ 
sists  of  alternately  flexing  and  relaxing  all  the 
chief  muscles  of  the  body  in  turn.  All  muscular 
development  is  the  result  of  such  movements,  but 
whereas  in  most  exercises  they  are  involuntary, 
here  they  are  conscious  and  spring  from  a  direct 
effort  of  the  will.  And  in  this,  apart  from  the 
beneficial  effect  they  have  upon  the  muscles  them¬ 
selves,  lies  their  chief  value.  They  constitute 
a  splendid  training  of  the  will  power,  and  after  a 
very  little  experience  it  will  be  inevitably  found 
how  vastly  susceptible  this  power  is  of  being  in¬ 
creased  by  cultivation. 

Contractions  Classified.  —  Contraction  of  the 
muscles  may  be  divided  into  two  classes:  (1)  the 
contraction  of  endurance,  and  (2)  the  contraction 
of  momentary  power.  For  purposes  of  illustra¬ 
tion  let  us  take  the  biceps,  the  large  muscle,  and 
what  applies  to  it  applies  equally  to  any  other  of 
the  voluntary  muscles.  Every  one  knows  how  to 
contract  his  biceps,  the  usual  method  being  by 
flexing  the  forearm  on  the  elbow  and  bringing  the 
hand  down  toward  the  shoulder.  This,  however 
is  not  necessary,  it  being  easy  enough,  after  a  little 


practice,  to  hold  the  arm  still  and  alternately  flex 
and  relax  the  biceps  merely  by  an  effort  of  will, 
without  moving  the  hand  upward.  When  the 
biceps  is  contracted  it  is  not  sufficient  to  merely 
exert  a  large  amount  of  physical  force, — every¬ 
thing  else  must  be  forgotten  for  the  time  being, 
and  the  mind,  as  it  were,  projecting  into  that 
muscle. 

The  Contraction  of  Endurance. — -The  contrac¬ 
tion  of  endurance  is  obtained  by  flexing  the  muscle 
in  the  manner  described  and  keeping  it  tense  as 
long  as  possible  —  in  fact,  until  the  muscle  is 
absolutely  tired  out.  Each  time  that  this  is  done 
it  will  be  found  that  it  will  be  possible  to  retain 
the  contraction  for  a  longer  period;  in  fact,  it 
produces  not  only  strength  and  development,  but 
that  valuable  quality,  staying  power. 

Contraction  of  Momentary  Power.  —  What  I 
have  termed  the  contraction  of  momentary  power 
is  just  the  converse.  The  biceps  is  contracted  as 
hard  as  possible  and  as  quickly  as  possible,  then 
rapidly  relaxed,  the  alternate  quick  tension  and 
relaxation  being  continued  until  the  muscle  is 
thoroughly  tired.  This  is  most  useful  in  giving 
strength  of  the  kind  which  is  used  in  a  momentary 
effort,  such  as  in  hitting  a  sharp,  quick  blow,  in 
jumping,  in  turning  a  somersault.  More  valuable 
still,  it  imparts  quickness  and  decision  to  brain  as 
well  as  hand;  by  practicing  it,  it  will  be  found 
that  the  rapidity  with  which  intention  can  be 
translated  is  vastly  increased.  It  strings  up  the 
nervous  system,  brain  and  hand  work  in  complete 
harmony,  and  like  a  flash  of  lightning  follows 
upon  the  intention  to  act,  the  act  itself. 

Brain  Activity  Measured  by  Muscular  Activity. 

— If  you  wished  to  put  to  the  test  the  relative 
quickness  of  two  men’s  decision  and  speed  of 
action,  no  better  means  of  doing  so  could  be  de¬ 
vised  than  by  a  comparison  of  the  speed  with  which 
they  contract  their  muscles.  A  delicate  instrument 
could  be  placed  in  communication  with  their  bi¬ 
ceps,  for  instance,  and  the  record  of  the  rapidity 
with  which  the  muscle  was  shot  up  to  the  fullest 
capacity  and  allowed  to  relax  would  furnish  an 
exact  comparison  of  the  two  men’s  rapidity  of 
converting  thought  into  action  and  of  the  action 
itself. 

The  Value  of  Developing  Brain  and  Muscle. — 

In  connection  with  this  there  is  a  factor  which 
must  not  be  overlooked.  It  illustrates  the  impor¬ 
tance  aud  the  advantage  of  symmetrical  and  all¬ 
round  development.  For  if  all  the  muscles  be 
exercised  in  this  manner,  they  will  all  be  equally 
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obedient  to  the  mandate  of  the  brain;  the  nerves 
will  be  equally  quick  in  communicating  the  mes¬ 
sage  from  the  brain,  and  the  equally  trained  mus¬ 
cles  will  act  with  equal  readiness.  Hence  the 
necessity  for  symmetrical  and  all-round  develop¬ 
ment.  Without  it,  however  well  developed  certain 
muscles  may  be,  action  will  inevitably  be  slow,  for 
in  the  cases  of  some  muscles  the  nerves  will  only 
communicate  the  intention  tardily,  and  when  com¬ 
municated,  the  power  to  act  upon  it  being  likewise 
untrained,  the  resulting  action  will  also  be  labored 
and  deliberate. 

Muscular  Control  Gained  by  Practice.  —  The 

majority  of  people,  being,  to  start  with,  unequally 
developed,  will  experience  for  a  time  considerable 
difficulty  in  persuading  the  less  exercised  muscles 
to  respond  to  the  will ;  but  let  them  persevere,  and 
they  will  find  that,  slowly  but  surely,  the  recreant 
nerves  and  muscles  will  in  the  end  have  to  bow 
to  the  dominant  power.  The  great  thing  to  bear 
in  mind  is  to  practice  the  habit  of  concentrating 
the  mind  upon  the  particular  part  which  is  to  be 
called  into  play.  With  continual  practice  the 
habit  will  become  second  nature,  until  at  last  any 
muscle  can  be  contracted  to  the  greatest  pitch  of 
hardness  without  difficulty. 

How  to  Contract  a  Muscle. — And  now  comes  the 
all-important  question,  “How  am  I  to  contract  my 
muscles  ?”  I  shall  pro¬ 
ceed  to  deal  seriatim 
with  the  principal 
groups,  and  by  pay¬ 
ing  a  little  attention, 
even  those  to  whom 
anatomy  is  a  sealed 
book  should  have  little 
difficulty  in  acquiring  a 
complete  mastery  of 
this  important  branch 
of  physical  culture.  It 
will  well  repay  atten¬ 
tion,  as,  once  thor¬ 
oughly  mastered,  it 
will  prove  an  invalua¬ 
ble  aid  in  subsequent 
exercises.  The  learner 
must  not  be  discour¬ 
aged  if  he  finds  the 
process  of  getting  his 
muscles  thoroughly  un¬ 
der  control  rather  a  slow  one;  let  him  persevere, 
and  he  may  rest  assured  that  success  will  ulti¬ 
mately  be  his. 


The  Arm. 

Biceps  and  Triceps. — (Figs.  1,  2,  3.)  While 

seated  in  chair,  place  the  hand  lightly  on  the 

thigh,  the  arm 

slightly  bent,  and, 
without  clenching 
the  fist  or  raising 
the  arm,  by  a 
strenuous  effort 

of  will  tighten 
up  the  biceps.  In 
this  position,  by 
making  tense  the 
biceps,  the  tri¬ 
ceps,  or  muscle 
at  the  back  of  the 
arm,  is  also  con¬ 
tracted,  and  the 
maximum  of  con¬ 
traction  of  both 

together  is  ob¬ 
tained  when  the 
forearm  is 
Fig.  2.  Bicsps  and  Triceps.  brought  Up  Until 

it  is  nearly,  but 
not  quite,  at  right  angles  with  the  upper  arm,  and 
the  latter  is  forced  well  back.  By  allowing  the 
forearm  to  flex  upon  the  upper  arm  the  biceps 
alone  is  contracted  and  the  triceps  remain  limp, 
while  by  straightening  the  whole  arm  downward 
and  backward  the  contraction  of  the  triceps  is 
al-one  obtained.  The 
best  method  is  to  con¬ 
tract  both  together,  as 
already  explained, 
with  the  hand  resting 
open  upon  the  thigh 
and  the  elbow  slightly 
bent.  At  first  assist¬ 
ance  may  be  gained 
by  pressing  the  arm 
against  the  body,  but 
afterward,  when  some 
amount  of  control  has 
been  gained,  this  must 
be  discontinued  and 
the  tension  obtained 
solely  by  will-power 
acting  upon  the  par¬ 
ticular  muscles  it  is 
sought  to  control.  At 
first  the  contraction 
should  be  sustained  as  long  as  possible,  and  not 
until  afterward  should  the  contraction  of  “mo- 
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same 


mentary  power”  be  practiced.  This  holds  good 
not  only  with  the  muscles  of  the  arm,  but  with  all 
the  others. 

Forearm. — (Fig.  4.)  The  contraction  of  the 
muscles  of  the  forearm  is  easily  explained  and  put 
into  practice.  The  forearm  muscles  are  chiefly 
used  in  gripping,  the  muscles  of  the  hand  being 
mainly  applied  in  moving  the  fin¬ 
gers  laterally.  Consequently, 

'  contract  the  forearm  muscles, 
arm  may  be  held 
tion  as  described 
above,  but  the  fist 
must  be  clenched. 

The  alternate  ten¬ 
sion  and  relaxa¬ 
tion  of  the  mus- 
,  cles  is  obtained  by 
flexing  the  hand 
upon  the  wrist, 
and  this  should 
be  done  in  every 
direction,  so  as  to 
.secure  mobility 
and  to  bring  into 
-play  all  the  dif¬ 
ferent  groups  of 
muscles  lying  on 
the  inside  and 

nutside  of  the  forearm.  In  addition  to  their  ac¬ 
tion  upon  the  forearm,  these  exercises  are  very 
beneficial  to  the  wrist, 
as  they  tend  to  increase 
its  strength  and  mobility. 

The  Leg. 

Biceps.  — 

(Fig.  5.) 
There  is  this 
pec  uliarity 
about  the  bi¬ 
ceps,  or  great 
muscle  run¬ 
ning  down 
the  back  of 
the  thigh — 
that  it  can¬ 
not  be  con¬ 
tracted  with¬ 
out  also  con¬ 
tracting  the 
greater  part 

j  of  the  quarterseps  on  the  opposite  side  of  the 
t  thigh.  The  converse  is,  however,  not  the  case,  for 


Fig.  4.  Forearm  Muscles. 


Fig.  5.  Biceps  of  tfeo  Leg. 


the  quarterseps,  as  we  shall  presently  see,  can  be 
contracted  by  themselves.  To  contract  the  biceps 
of  the  leg  (and  necessarily  the  quarterseps  as  well), 
sit  forward  on  the  chair  and  bring  the  feet  (which 
should  rest  flat  on  the  ground)  Well  under  the  knees. 
The  biceps  can  then  be  alternately  contracted  and 
relaxed  with  ease.  It  will  be  noticed  that  in  this 
exercise  the  calves  are  also  brought  into  play. 

Quarterseps. 

—(Fig.  6.) 

T  o  contract 
the  quar¬ 
terseps  alone 
is  very  simple, 
it  being  only 
necessary  t  o 
reach  out 
straight  with 
the  legs  to 
their  fullest 
extent.  These 
cons  titute  a 
very  impor¬ 
tant  group  of 
muscles,  and 
too  much  at¬ 
tention  cannot 
be  given  to 
their  develop¬ 
ment. 

Calf  and  Shin  Muscles. — (Fig.  7.) 
cise  requires  a  good  deal  of 
practice  before  it  can  be  properly 
performed.  Sit  well  forward  on 
the  edge  of  the  chair,  and,  keep¬ 
ing  the  feet  flat 
on  the  ground 
and  the  knees 
unbent,  stretch 
out  the  legs  to 
their  fullest  ex¬ 
tent.  At  first  it 
will  probably  be 
found  very  diffi¬ 
cult,  if  not  im¬ 
possible,  to  keep 
the  knees 
straight  while 
the  feet  remain  flat,  and 
for  a  time  it  may  be  nec¬ 
essary  to  slightly  bend 
the  knees.  Shortly  the  Fig-7- 

muscles  will  become  more  flexible,  and  every  time 
the  exercise  is  performed  an  attempt  should 
be  made  to  get  the  legs  a  little  straighter.  This 


Fig.  6.  Quarterseps. 


This  exer- 
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exercise  chiefly  affects  the  stretching  muscle  of  the 
calf.  To  exercise  the  pulling-up  muscles,  the 
knees  should  be  bent  and  the  feet  brought  up  un¬ 
der  the  body,  with  only  the  toes  pressing  upon  the 
floor.  By  sitting  in  the  same  position,  resting  the 
heels  on  the  ground  and  raising  the  toes,  the  mus¬ 
cles  on  the  front  of  the  shin,  chiefly  used  in  riding 
and  walking,  are  brought  into  use. 

The  Muscles  of  the  Trunk. 

The  Pectorals  and  Latissimus  Dorsi. — (Figs.  8, 
9.)  To  contract  the  pectorals,  or  breast  muscles, 
place  the  hand  on  the  thigh  and  press  the  shoulder 
down.  This  will  contract  the  pectoral  muscle  on 
the  same  side,  with  or  without 
the  contraction  of  the  latissi¬ 
mus  dorsi,  or  great  muscle 
of  the  back,  which  extends 
from  the  waist  to 
each  shoulder,  accord¬ 
ing  to  the  position  of 
the  arm.  By  placing 
the  arm  farther  back, 
the  latissimus  dorsi 
may  be  contracted 
without  the  pectoral 
muscles  being  affect¬ 
ed.  It  is  rather  dif¬ 
ficult  to  describe  the 
exact  position  of  the 
arm.  The  learner  must 
practice  assiduously, 
and  should  be  greatly 
aided  by  a  careful  FlGl  8-  Poctorals- 

,  study  of  the  illustrations.  The  latissimus  dorsi 

on  both  sides 
may  be  con¬ 
tracted  later- 
ally  by  get¬ 
ting  the  arms 
well  back 
and  hold¬ 
ing  them 
slightly  out 
from  the 
body;  then 
raise  the 
shoulders  by 
using  the  back 
muscles.  The 
arms  must  be 
allowed  to 
hang  quite 

Fio.  9.  Expansion  of  Chest ;  bringing  out  °  • 

Latissimus  Dorsi.  limP>  anU  ln 


order  to  bring  out  the  latissimus  to  its  fullest  ex¬ 
tent  the  lifting  motion  of  the  shoulders  must  not 
be  assisted  by  the  muscles  of  the  neck  and  shoul¬ 
ders. 

The  Serratus  Magnus. — (Fig.  10.)  This  mus¬ 
cle,  which  lies 
over  the  ribs,  may 
be  contracted  by 
the  same  means 
as  employed  with 
the  pectorals,  only 
the  arm  should  be 
held  a  little  far¬ 
ther  out  from  the 
body.  This  is  the 
muscle  which 
braces  the  shoul¬ 
ders  forward.  If 
it  were  not  for  it, 
when  we  push, 
the  shoulder 
would  fall  around 
back.  It  is,  con¬ 
sequently  ( t  o  - 
gether  with  the 
pectorals  and  an¬ 
terior  deltoid), 
the  muscle  used  in  striking  a  blow  from  the 
shoulder. 

The  Deltoid.  —  (Fig.  11.)  This  is  the  muscle 
which  caps  each  shoulder  and  the  top  of  the  arm. 

To  contract  it, 
place  the  hand 
on  the  thigh 
and  endeavor 
at  the  same 
time  to  force 
the  elbow  up 
and  the  bone 
of  the  shoul¬ 
der  down,  so 
as  to  produce 
a  hollow  just 
below  the 
bend  of  the 
shoulder.  This 
muscle  gives 
the  necessary 
fullness  to  the 
shoulder,  giv¬ 
ing  the  broad 
effect. 


Fio.  10.  Pectorals,  Latissimus  and 
Serratus  Magnus. 
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The  Trapezius,  or  Collar-Bone  Muscle. —  (Fig. 
12.)  This  is  very  easily  contracted  by  placing  the 
arm  a  lit¬ 
tle  back 
and  hump- 
in  g  the 
s  h  oulders 
and  en- 
d  e  avoring 
to  force  the 
neck  into 
them.  Its 
actions  are 
to  draw 
back  the 
head,  to 
1  i  f  t  t  h  e 
s  h  Oulders 
or  b  race 
them  back 
and  up¬ 
ward. 


Tig.  12.  Trapezius  or  Collar- Eone  Muscle. 


Abdominal  and  Groin  Muscles. —  (Fig.  13.) 
All  those  who  wish  to  engage  in  feats  of  activity 
and  strength  should  pay  the  very  greatest  atten¬ 
tion  to  these 
muscles, 
which  are  all 
too  frequent¬ 
ly  neglected. 
In  many 
sports  and 
exercises  the 
strain  upon 
them  is  very 
great,  and 
unless  they 
are  properly 
trained  they 
are  apt  to 
give  way, 
and  rupture 
and  other  se¬ 
rious  inter¬ 
nal  injuries 
be  the  result. 
Both  abdom- 
i  n  al  and 

groin  muscles  are  contracted  and,  of  course,  devel¬ 
oped  by  the  same  means.  Seated  in  a  chair, 
slightly  contract  the  chest  and  endeavor  to  force 
the  muscles  which  extend  across  the  body  from  the 
point  where  the  ribs  part  to  the  abdomen  down¬ 
ward.  Don’t  push  the  stomach  outward,  but  try 


Fig.  13.  Abdominal  Muscles. 
These  also  Contract  Muscles  of  the  Groin. 


to  make  the  movement  entirely  perpendicular. 
This  will  also  contract  the  muscles  of  the  groins, 
as  at  once  will  be  noticed. 

Where  and  When  to  Practice.  —  In  the  fore¬ 
going  only  the  principal  muscles  have  been  dealt 
with;  but  when  once  the  learner  has  thoroughly 
got  them  under  control,  he  should  have  small  diffi¬ 
culty  in  applying  what  he  has  learned  to  any  of  the 
smaller  and  less  important  groups.  The  contrac¬ 
tion  for  endurance  of  the  arms  and  legs  can  easily 
be  done,  without  attracting  attention,  while  taking 
a  constitutional  on  foot  or  while  riding  a  bicycle; 
but  it  would  be  advisable  not  to  attempt  to  do  the 
quick  momentary  exercise  in  public,  as  one  might 
run  the  risk  of  being  mistaken  for  a  wandering 
lunatic  and  promptly  arrested.  But  the  slow,  con¬ 
tinued  contractions  can  be  done  unnoticed. 

A  Caution  as  to  Contraction.  —  In  connection 
with  the  contraction  of  the  muscles,  I  have,  in 
conclusion,  to  give  a  word  or  two  of  advice.  Do 
not,  especially  where  the  muscles  of  the  trunk  are 
concerned,  contract  the  muscles  of  both  sides  at: 
once,*  as  that  entails  a  certain  amount  of  strain 
upon  the  heart  and  the  breathing  apparatus. 
Don’t  be  afraid  to  put  all  you  know  into  the  exer¬ 
cises,  and  if  you  allow  one  side  to  rest  while  the 
other  is  working,  you  need  have  no  fear  of  strain¬ 
ing  or  otherwise  injuring  yourfself.  Finally,  when 
you  contract  a  muscle,  don’t  allow  your  breathing 
to  become  restricted.  The  natural  tendency  at  first 
is  to  hold  the  breath,  but  this  must  be  overcome  and 
a  habit  of  free  and  natural  breathing  cultivated. 
Do  not  be  disheartened  because  your  progress  at 
first  seems  slow;  nothing  worth  having  is  to  be 
gained  without  labor.  I  can  only  tell  you  what 
to  do — only  point  out  to  you  the  right  road.  The' 
rest  lies  with  yourself.  There  is  no  royal  road  to 
success.  Your  reward  lies  not  so  much  in  the- 
accomplishment  as  in  the  effort  and  struggle  and 
all  the  good  qualities  which  they  bring  out. 


Deep  Breathing. 

“I  die  content,”  said  the  great  Sydenham,  the: 
father  of  English  medicine,  when  on  his  death¬ 
bed,  “for  I  leave  behind  me  two  great  physicians — 
fresh  air  and  exercise.” 

Breathing  Should  he  Natural. — It  is  no  more 
necessary  to  teach  a  child  to  breathe  than  it  is  to 
give  such  instructions  to  a  dumb  brute.  The  child 
breathes  naturally  and  instinctively,  but  the  ma- 
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jority  of  civilized  adults  have  lost  the  art  of 
breathing.  By  wrong  habits  of  dress  and  by  in¬ 
correct  attitudes  they  have  so  crippled  their  or¬ 
gans  of  respiration  that  the  most  important  and 
vital  function  of  the  entire  body  is  rarely,  if  ever, 
correctly  and  fully  performed. 

Description  of  Improper  Breathing.  —  The  ma¬ 
jority  of  people,  when  asked  to  fill  the  lungs,  make 
an  unnatural  and  strained  effort  of  some  kind. 
Many,  especially  women,  elevate  the  shoulders — 
raise  the  collar  bone  to  expand  the  upper  part  of 
the  chest  a  little,  exhibiting  the  type  of  erroneous 
breathing  known  as  collar-bone  respiration.  Oth¬ 
ers,  having  learned  something  of  the  evils  of  this 
form  of  breathing,  cultivate  the  opposite  error, 
represented  in  abdominal  breathing,  in  which  the 
respiration  is  carried  on  almost  wholly  by  means 
of  the  diaphragm.  The  diaphragm  is  forced  down¬ 
ward  to  the  utmost  extent,  the  lower  abdomen 
being  forced  upward  to  a  corresponding  degree. 
The  effect  of  this  is  to  cause  downward  displace¬ 
ment  of  the  liver,  stomach,  kidneys  and  colon. 
Strictly  speaking,  abdominal  respiration,  then,  is 
no  more  natural  or  normal  than  exclusive  costal 
breathing. 

One-Sided  Breathing. — We  sometimes  find  peo¬ 
ple  who  breathe  chiefly  with  one  side  of  the  chest, 
perhaps  as  a  result  of  an  obstruction  of  one  of  the 
nostrils  corresponding  to  the  inactive  part  of  the 
chest.  This  may  also  be  due  to  the  loss  of  the 
physiological  reflex  action  which  takes  place  be¬ 
tween  the  nostril  and  the  breathing  apparatus. 
One-sided  breathing  is  frequently  practiced  by 
people  suffering  from  nasal  catarrh.  The  air  which 
enters  one  nostril  brings  into  play  only  one  side 
of  the  chest.  Each  side  of  the  lungs  is  controlled 
by  the  pneumogastric  nerves,  one  going  to  either 
side.  The  nose  is  so  connected  with  these  nerves 
that  the  air  entering  one  nostril  excites  and  brings 
into  play  the  muscles  which  control  the  opposite 
side  of  the  chest.  I  am  inclined  to  think  that 
many  people  afflicted  with  catarrh  breathe  through 
the  mouth  not  because  they  cannot  get  air  enough 
through  one  nostril,  but  because  the  air  entering 
through  one  nostril  affects  only  one  side  of  the 
chest,  and  the  breathing  through  the  mouth  is  an 
unconscious,  natural  effort  to  breathe  with  the 
whole  chest. 

Nasal  Breathing. — The  mouth  should  form  no 
part  of  the  respiratory  tract.  The  nose  is  the 
natural  passage  for  the  air,  as  in  passing  through 
the  nasal  openings  the  air  is  both  filtered  and 
warmed.  There  is  nothing  more  simple  to  acquire 
than  the  habit  of  nasal  breathing.  It  only  requires 


practice.  Do  all  of  your  brea'bmg  exercises  with 
the  mouth  shut,  and  no  matter  how  uncomfortable 
it  is  at  first,  in  a  few  days  it  will  be  less  uncom¬ 
fortable,  and  in  a  week  or  two  you  will  notice  no 
inconvenience,  and  even  in  your  sleep  you  will  rest 
naturally  with  the  mouth  shut. 

The  Proper  Way  to  Breathe. — In  children  and 
savages,  and  in  long-distance  runners  and  men 
who  have  been  accustomed  to  fast  walking,  also  in 
the  lower  species  of  animals,  we  find  a  different 
kind  of  breathing — waist  breathing,  or  lower  chest 
respiration.  This  is  the  natural  mode  of  breath¬ 
ing.  Observations  upon  animals,  young  people  and 
normal  adults  show  that  natural  and  full  respira¬ 
tion  involves  the  expansion  of  the  entire  trunk,  and 
is  a  waist  expansion  rather  than  expansion  at  either 
end  of  the  trunk.  Bemembering  the  construction 
of  the  skeleton,  you  will  readily  see  the  reason  for 
this.  You  will  remember  that  the  first  seven  ribs 
are  attached  directly  to  the  breastbone,  while  the 
lower  five  are  not  so  attached,  but  leave  an  open 
triangular  space  in  front  of  the  lower  half  of  the 
chest.  In  other  words,  in  the  upper  part  of  the 
chest  the  circle  formed  by  the  ribs  and  the  spinal 
column  is  completed  by  the  sternum,  while  in  the 
lower  part  the  anterior  wall  is  left  incomplete, 
affording  a  uniform  Y-shaped  opening  between  the 
ribs.  This  is  evidently  for  the  purpose  of  giving 
greater  mobility  to  the  lower  part  of  the  chest. 
We  find  further  evidence  of  this  purpose  in  the 
attachment  of  large,  strong  muscles  to  the  ribs 
along  the  sides,  so  divided  and  attached  to  each 
rib  that  the  muscles  take  hold  of  the  ribs  individu¬ 
ally  in  the  most  vigorous  manner.  In  normal 
breathing,  therefore,  any  great  degree  of  downward 
movement  of  the  stomach,  liver,  kidneys  and  other 
viscera  is  prevented  by  an  expansion  of  the  trunk 
at  the  waist. 

A  Mechanical  Illustration. — In  natural  breath- 

ing  we  have  precisely  the  same  action  as  that  of  a 
pair  of  bellows.  The  chest  corresponds  to  the  bel¬ 
lows,  the  trachea  to  the  nozzle,  the  ribs  to  the 
handles,  and  the  muscles  to  the  personal  force 
applied  to  the  handles.  How  absurd  it  would  be 
to  attempt  to  expand  a  pair  of  bellows  by  seizing 
them  at  the  nozzle,  or  near  the  nozzle,  and  trying 
to  work  the  handles  in  or  out.  Yet  that  is  pre¬ 
cisely  what  we  do  when  we  undertake  to  breathe 
with  the  upper  part  of  the  chest  alone.  Such 
breathing,  or  collar-bone  respiration,  is  like  tying 
up  the  handles  of  the  bell«ws  and  then  attempting 
to  operate  them  by  seizing  the  sides  and  trying  to 
force  them  in  and  out.  Unfortunately,  the  major¬ 
ity  of  civilized  women  are  compelled  to  breathe  in 
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just  this  way,  with  the  handles  of  the  bellows  tied 
up,  so  to  speak. 

How  to  Take  a  Full  Breath. — To  take  a  full, 
deep  breath,  expand  first  the  chest,  breathing  in 
until  the  entire  waist  swells  out,  the  sides  expand 
and  the  anterior  walls  expand.  Then  breathe  in  a 
little  more,  until  the  whole  abdomen  expands. 
Then  try  to  inhale  still  more  by  lifting  the  chest 
and  drawing  the  lower  part  of  the  abdominal  wall 
in  slightly.  This  gives  a  full  and  complete  respi¬ 
ration.  The  lower  chest  is  filled,  the  diaphragm 
is  well  brought  up,  the  upper  part  of  the  chest  is 
strongly  lifted.  This  strong  lifting  of  the  chest 
at  the  end  of  each  inhalation  is  one  of  the  best 
means  of  aiding  the  restoration  of  prolapsed  vis¬ 
cera  to  their  normal  position,  and  has  the  double 
effect  of  increasing  the  negative  pressure  within 
the  chest  and  the  positive  pressure  within  the  ab¬ 
domen,  thus  not  only  helping  to  draw  the  viscera 
into  position,  but  also  materially  aiding  the  portal 
circulation.  Few  people  know  that  deep  breathing 
will  bring  the  body  to  a  glow  even  in  the  coldest 
weather.  This  is  due  to  two  causes:  (1)  the  more 
perfect  oxygenation  of  the  blood,  and  (2)  the 
strengthening  effect  of  the  heart’s  action.  This  is 
a  useful  thing  to  remember  on  a  cold  day,  when 
you  do  not  wish  to  excite  attention  by  stamping 
the  feet. 

Value  of  Deep  Breathing. — Let  us  see  what  is 
accomplished  in  taking  a  long  areath.  Ordinarily 
you  breathe  thirty  cubic  inches  of  air  with  each 
inspiration.  By  a  very  deep  inspiration,  as  deep 
as  you  can  make  it,  you  inhale  an  additional  one 
hundred  cubic  inches,  making  one  hundred  and 
thirty  in  all.  By  a  complete  expiration  you  can 
send  out  one  hundred  cubic  inches  of  air  beyond 
the  usual  thirty,  making  one  hundred  and  thirty 
in  all.  '  In  addition  to  this  you  have  left  in  your 
chest  one  hundred  inches  of  air,  called  by  physi¬ 
ologists  “residual  air,”  which  remains  even  after 
the  most  complete  expiration.  From  this  it  will 
be  seen  that,  instead  of  the  ordinary  sixty  inches 
of  air,  you  may  inhale  and  exhale  two  hundred  and 
sixty  cubic  inches  at  each  respiration  by  practicing 
deep  breathing,  or  over  four  times  as  much  as 
under  ordinary  circumstances.  By  this  means  the 
blood  is  thoroughly  purified  and  fully  stored  with 
oxygen,  and  the  lungs,  that  have  lain  asleep  for 
years,  closed  to  everything  but  disease*  are  sud¬ 
denly  awakened  into  splendid  life. 

Effects  of  Deep  Breathing. — Muscular  action  is 
followed  by  important  chemical  changes,  the  two 
chief  products  being  carbonic  acid  and  sarcolactic 
acid.  These  must  be  disposed  of  or  the  muscle  will 


die  from  poison.  If  you  have  ever  seen  a  hare  run 
to  death,  you  will  know  that  it  becomes  stiff  in  a 
few  minutes,  and  that  the  flesh  or  muscle  becomes 
putrid  in  an  hour  or  two.  This  is  because  the 
poisons  formed  by  the  muscular  action  accumu¬ 
lated  more  rapidly  in  the  tissues  than  the  system 
could  get  rid  of  them,  and  the  hare  actually  died 
from  poison. 

The  breathlessness  which  we  experience  at  first 
during  exercise,  and*  more  especially  exercise  bring¬ 
ing  into  play  the  great  muscles  of  the  thigh,  as  in 
running,  is  due  to  the  fact  that  the  carbonic  acid 
is  being  formed  more  rapidly  than  the  lungs  can 
stay  it  over.  As  the  lungs  deepen,  and  as  the  cir¬ 
culation  improves,  breathlessness  does  not  result 
so  quickly  from  muscular  action,  simply  because 
the  system  is  able  to  cope  with  the  increase  of 
combustion  of  its  poisonous  products.  The  stiff¬ 
ness  experienced  a  day  or  two  after  exercise  is 
caused  not  by  the  presence  of  carbonic  acid  in  the 
tissues,  but  by  the  existence  of  sarcolactic  acid. 
This  stiffness  always  wears  off  after  a  few  days7 
exercising,  because,  just  as  in  the  case  of  the  car¬ 
bonic  acid,  the  system  has  become  better  able  to 
eliminate  it.  It  will  be  seen  that  the  capacity  for 
muscular  exertion  depends  to  a  very  great  extent 
on  the  soundness  of  heart  and  lungs  which  the  in¬ 
dividual  possesses,  for  deep  breathing  exercise  has 
the  effect  of  facilitating  the  venous  circulation  in 
the  chest  and  of  assisting  the  heart  in  the  effective 
circulation  of  the  blood.  When  a  deep  inhalation 
is  being  taken,  for  example,  there  is  a  suction  in 
the  chest  cavity  and  the  blood  is  drawn  from  the 
great  veins  into  the  upper  heart.  On  expelling  the 
air  the  lower  heart  is  greatly  assisted  by  the  in¬ 
creased  pressure  in  driving  the  blood  to  the  lungs 
and  into  the  aorta. 


Development  of  the  Chest. 

Importance  of  Chest  Development. — I  now  in¬ 
tend  to  show  the  importance  of  chest  development 
and  how  it  may  be  obtained.  From  the  standpoint 
of  health  there  is  nothing  of  so  much  importance 
in  this  country,  where  lung  disease  is  so  prevalent, 
as  the  development  of  the  chest.  It  is  astonishing 
how  few  one  meets  with  arched  chests,  although 
the  arched  chest  has  always  been  considered  the 
symbol  of  manliness.  This  is  doubtless  due  to 
the  fact  that  in  men  the  clothing  is  suspended 
from  the  shoulders  and  the  weight  of  it  falls  upon 
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the  chest,  compressing,  be  it  ever  so  little,  the 
natural  arch,  and  thus  distinctly  tending  by  the 
continuous  pressure  to  make  the  chest  flat.  Every 
one  should  be  able  to  show  a  difference  of  from 
three  to  five  inches  between  the  chest  contracted 
and  the  chest  expanded.  The  development  of  the 
chest  should  be  watched,  as  nearly  all  occupations 
tend  to  eurve  the  spine  and  cramp  the  chest.  Men 
almost  universally  bend  over  their  work,  and  this 
disposition  should  be  corrected  by  exercise.  By 
keeping  the  neck  pressed  back  the  arch  of  the 
chest  must,  be  raised  and  the  stomach  drawn  in. 

Any  weakness  or  deficiency  in  the  chest  is  made 
apparent  in  every  effort,  whether  mental  or  physi¬ 
cal.  When  one  is  about  to  make  a  physical  effort 
he  first  takes  a  deep  breath,  and  then  fixes  the  ex¬ 
pansion  of  the  chest  by  closing  the  glottis  and  thus 
preventing  the  air  from  escaping.  The  abdominal 
muscles  are  powerfully  contracted,  fixing  the  dia¬ 
phragm  and  making  the  thorax  for  the  time  being 
a  solid  mass,  from  which  the  muscles  can  act  with 
force  and  precision.  In  this  way  the  pressure 
within  the  chest  is  enormously  increased.  Indeed, 
it  is  so  great  as  to  compress  the  great  veins  of  the 
heart  and  to  temporarily  stop  the  venous  circula¬ 
tion.  In  consequence,  the  veins  of  the  neck  be¬ 
come  distended,  the  face  swollen,  the  eyes  start 
out.  The  heart  may  even  cease  beating  for  the 
moment,  and  in  one  who  has  not  been  prepared  by 
systematic  exercise  for  such  a  strain  serious  results 
may  follow,  such  as  injection  of  the  venous  capil¬ 
laries,  or  even  rupture  of  a  vein.  It  does  not  mat¬ 
ter  what  caused  the  effort,— it  may  be  in  lifting  a 
heavy  weight,  or,  as  has  been  well  said,  in  using 
great  force  to  crack  a  nut  between  the  fingers — 
the  physiological  consequences  are  the  same. 

iflie  Chest  Wall  Must  be  Deepened.  —  If  you 

have  not  previously  practiced  deep  breathing,  you 
will  find,  on  attempting  to  expand  your  lungs 
fully,  that  the  chest  will  act  as  a  dead  resistance. 
This  resistance  of  the  chest  wall  is  the  cause  of 
people  becoming  "puffed”  in  running  to  catch  a 
car  or  train.  The  lungs  in  this  instance,  not  being 
fully  developed,  form  the  first  obstacle  to  the  capa¬ 
cious  breathing  demanded  by  the  rapid  exercise; 
and  in  the  second  place,  even  if  the  lungs  had  the 
power  to  expand,  the  rigid  structure— the  undevel¬ 
oped  chest  wall — would  hamper  their  expansion. 
Thus,  in  addition  to  practicing  deep  breathing, 
special  and  careful  study  should  be  given  to  the 
development  of  the  chest  wall.  By  so  doing  you 
relieve  the  pressure  on  the  lungs  and  enable  them 
to  expand  without  resistance.  In  addition,  you 
secure  that  mobility  and  prominence  of  chest  which 


are  so  remarkable  among  our  leading  singers.  The 
secret  in  securing  this  mobility  lies  in  expanding 
the  chest  by  muscular  effort.  This  develops  the 
intercostal  muscles,  the  serratus  and  the  muscles 
of  the  neck — all  concerned  in  forcible  inspiration 
and  in  raising  and  maintaining  the  arch  of  the 
chest.  j 

Cause  and  Cure  of  Lung  Disease. — In  the  aver¬ 
age  man  or  woman  there  are  myriads  of  air  cells 
which  are  collapsed  and  are  never  filled  with  air 
except  under  systematic  breathing  exercises,  and 
this  is  partly  the  reason  why  breathing  exercises 
are  followed  by  such  an  increase  in  the  chest  meas¬ 
urement.  So,  in  a  person  of  weak  lungs,  if  the 
lung  tissue  is  developed  and  increased  in  extent 
and  capacity,  there  is  every  chance  that  the  tissue, 
which  before  was  so  weak  and  ill-developed  as  to 
offer  a  happy  hunting  ground  for  the  tubercle  ba¬ 
cillus,  will  be  able  to  resist  any  attack  from  that 
quarter.  In  cases  where  extensive  ravages  have 
been  made  by  this  all-present  microbe,  it  is  abso¬ 
lutely  the  fact  that  the  renewed  vital  energy  and 
increased  lung  capacity  brought  about  by  breathing 
exercises  will  certainly  help,  and  if  the  case  is  not 
quite  hopeless,  probably  succeed  in  restoring  the 
lungs  to  a  healthy  condition,  the  diseased  part  be¬ 
coming  gradually  absorbed  until  a  mere  cicatrix  is 
left.  It  is  obvious  that  if  the  lung  tissue  is  greatly 
increased  such  a  thing  as  a  cavity  in  the  lungs  can 
hardly  exist.  I  have  had  innumerable  cases  at  my 
schools  and  privately  in  which  lung  disease  has 
been  totally  cured  and  the  pupil  restored  to  a  state 
of  health  and  vigor.  Lung  disease  is  simply  caused 
by  two  conditions — deficient  exercise  of  the  lungs, 
or  exercise  in  foul  and  unhealthy  atmosphere,  or 
by  deficient  vital  energy. 


Medical  Exercises  and  Their  Field. 

Remedial  Exercise. — I  shall  now  discuss  the  ex¬ 
act  field  of  medical  exercises,  or  "remedial”  ex¬ 
ercises,  as  they  are  termed  professionally,  and  show 
how  they  may  be  beneficially  applied.  All  good 
things  suffer  from  exaggeration  of  their  virtues. 
The  moment  any  drug  is  recommended  as  a  pana¬ 
cea — a  cure-all — it  becomes  degraded  to  quackery ; 
and  I  am  afraid  that  exercise  has  suffered  to  some 
extent  by  the  vague  and  general  manner  in  which 
it  has  been  recommended  for  every  ailment  under 
the  sun.  Ho  such  thing  exists  in  nature  as  a  uni¬ 
versal  remedy,  and  it  is  unwise  in  the  highest 
degree  to  exalt  any  remedial  measure  to  such  an 
extent. 


me 
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Function  Makes  Structure.  —  First  discussing 
the  question  from  a  general  point  of  view,  I  must 
remind  you  that  the  exercise  of  any  faculty  is 
necessary  to  the  retention  and  development  of  that 
faculty.  The  use  of  any  function  brings  improve¬ 
ment  and  perfection;  its  disuse  brings  degenera¬ 
tion  and  decay.  For  instance,  if  we  desire  to  in¬ 
crease  the  structure  of  the  heart,  we  prescribe 
gradually  progressive  exercises  which  create  a 
greater  demand  on  the  heart,  with  the  result  that 
it  is  gradually  built  up  to  meet  this  increased 
demand.  If  the  muscles  of  any  part  of  the  body 
are  deficient  we  prescribe  exercise  that  demands 
the  use  of  those  muscles,  and  growth  follows  at 
once.  Whenever  we  desire  to  increase  structure 
we  increase  the  function  of  the  parts.  This  general 
law  applies  to  the  development  of  all  forms  of 
tissue  as  well  as  to  muscle-tissue. 

For  this  reason  Nature  gives  the  instinct  for  un¬ 
conscious  exercise.  The  love  of  play  and  recrea¬ 
tion  develops  the  physical  powers.  Existence  itself 
demands  continual  exercise  of  the  mental  powers, 
and  the  problems  of  life  are  quite  sufficient  and 
mysterious  to  exercise  from  day  to  day  the  moral 
faculties. 

Primitive  Importance  of  Organic  Strength. — 

Now,  in  the  days  not  \  so  long  past,  the  strength  of 
the  arm  was  the  only  means  of  winning  the  daily 
bread  or  of  achieving  ambition;  in  other  words, 
the  struggle  for  existence  depended  directly  upon 
the  physical  strength  of  the  individual.  It  has  ever 
been  the  instinct  of  the  herd  to  fall  upon  the 
stricken  hind,  and,  before  the  advent  of  law  and 
civilization,  weakness  meant  contemptible  insig¬ 
nificance,  if  not  worse.  But  the  more  bitterly  the 
physically  weak  were  oppressed,  the  more  keenly 
did  their  minds,  made  preternaturally  acute  by 
necessity,  devise  fresh  means  for  annulling  the 
immediate  powers  of  physical  strength.  The  pen¬ 
dulum  threatened  to  swing  in  another  direction. 
Mind  seemed  to  become  the  controlling  power. 

The  Value  of  Systematic  Exercise. — When  we 
have  seen  two ,  extremes,  it  is  easy  to  strike  the 
natural  medium.  As  physical  strength  alone 
would  rank  men  with  the  brutes,  so  mental  activity 
without  bodily  health  soon  becomes  pathological. 
The  tendency  of  the  day,  of  course,  is  to  take  less 
and  less  exercise,  partly  because  of  want  of  time, 
partly  because  of  facilities  for  rapid  transit.  Now, 
of  course  this  denial  of  bodily  activity  invites 
physical  degeneration.  Consequently,  where  en¬ 
vironment  does  not  permit  of  sufficient  natural 
means  for  exercise,  artificial  means  must  be  re¬ 
sorted  to.  Therein  lies  the  value  of  systematic 


exercise,  because  it  occupies  little  time,  can  be 
adapted  to  the  convenience  of  the  individual  and 
his  surroundings,  is  immediately  invigorating  and 
refreshing,  and  is  a  distinct  addition  to  the  per¬ 
manent  strength. 

The  Scope  of  Medical  Exercises.  —  Physiologi¬ 
cally  speaking,  exercise  is  universally  beneficial. 
That  is  to  say,  it  increases  health  and  energy  and 
has  a  beneficial  effect  upon  every  tissue.  But  it 
would  not  be  wise  to  argue  that,  because  of  this, 
medical  exercise  constitutes  a  cure  for  all  diseases. 
In  the  first  place,  all  acute  disorders  fall  outside 
the  scope  of  medical  exercises;  the  field  rather 
confines  itself  to  sub-acute  or  chronic  disorders. 

Disorders  Benefited  by  Exercise. — To  take  de¬ 
formities  in  the  first  place,  of  course  nearly  every 
muscular  deformity  can  be  cured  by  exercise ;  es¬ 
pecially  is  this  so  in  the  case  of  lateral  curvature, 
where  certain  muscles  become  weaker  and  weaker 
while  the  opposing  muscles  become  stronger,  thus 
rapidly  increasing  the  vicious  habit  of  the  curva¬ 
ture.  Another  muscular  group  is  that  of  bad 
development  or  under-development.  Take,  for  ex¬ 
ample,  the  case  in  which  the  muscles  of  one  limb 
have  atrophied  in  consequence  of  some  congenital 
defect.  This  can  be  easily  cured.  The  third  group 
is  that  associated  with  nervous  disorders,  such  as 
wry  neck,  writer’s  cramp,  paralysis,  etc.  In  the 
case  of  paralysis  the  scope  of  exercise  would  be 
much  clearer  if  the  following  point  were  quite  un¬ 
derstood:  Where  there  is  a  possibility  of  exercis¬ 
ing  will-power  it  should  be  used.  Some  kinds  of 
paralysis  are  so  advanced  that  the  sufferer  has 
lost  the  power  of  conscious  movement.  These 
cases,  of  course,  must  be  treated  with  hand  mas¬ 
sage  or  electricity.  However,  where  movement 
exists  in  even  a  slight  degree,  immeasurably  better 
results  will  follow  if  actual  exercise,  accompanied 
with  the  use  of  the  will-power,  be  employed  in 
connection  with  massage.  That  is  to  say,  the 
more  severe  the  paralysis,  the  more  we  must  fall 
back  upon  hand  massage  and  electricity;  the  less 
severe  it  is,  the  more  we  must  employ  movement 
massage,  resistive  movements  and  voluntary  exer¬ 
cises.  Another  muscular  group  is  that  associated 
with  bony  deformity.  Into  this  group  fall  club¬ 
foot,  knock-knees,  the  several  kinds  of  curvature, 
many  ricketty  deformities,  etc.  These  require  very 
careful  and  special  treatment. 

Organic  Complaints. — Leaving  muscular  disor¬ 
ders,  we  come  to  organic  complaints,  in  which  the 
great  arteries  are  more  or  less  diseased.  It  is  of 
course  difficult  for  me  to  treat  in  a  free  and  full 
manner  these  subjects  in  a  few  pages  which  are 
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iiot  intended  to  be  professional,  and  for  this  rea¬ 
son  medical  readers  must  pardon  the  slightness  of 
my  remarks,  and  must  in  most  cases  excuse  the 
indication  given  instead  of  a  description.  Before 
•entering  upon  the  subject  I  should  like  to  point 
out  the  danger  of  exercise  in  certain  cases.  In  the 
first  place,  exercise  should  never  be  prescribed  by 
an  incompetent  man.  For  this  reason,  if  there  is 
any  doubt,  a  medical  man  should  be  consulted.  It 
may  be  said,  however,  that  many  conditions  exist 
which  are  generally  supposed  to  make  exercise  dan¬ 
gerous,  but  which  are,  as  a  matter  of  fact,  improved 
thereby.  Taking  three  of  these,  I  may  mention  the 
cases  of 'rupture,  of  varicose  veins  and  of  heart 
■disease. 

Rupture. — In  the  case  of  rupture,  providing  a 
truss  is  worn  while  exercising,  exercise  may  be 
taken  without  danger  and  with  distinct  benefit. 
As  a  preventive  of  rupture,  exercise  is  infallible. 
For  varicose  veins,  although  no  cure  exists  except 
•operation,  some  authorities  are  quite  decided  that 
the  effect  of  exercise  upon  them  is  rather  beneficial 
than  otherwise. 

Heart  Affections.  —  Heart  affections  fall  into 
two  classes — one  where  actual  disease  is  not  pres¬ 
ent,  the  other  where  the  valves  are  affected.  The 
heart,  let  it  be  remembered,  is  a  muscle,  consisting 
■of  about  seven  layers  of  fibers  running  in  different 
directions,  but  nevertheless  one  muscle,  and  by 
development  of  the  muscular  system  generally  it 
is  undoubtedly  the  case  that  the  muscular  tissue 
of  the  heart  is  both  strengthened  and  increased,  so 
that  nothing  can  be  better  in  the  case  of  a  weak 
heart  in  which  the  valves  themselves  are  not)  dis¬ 
eased,  than  gentle  exercise,  gradually  increased  as 
the  patient  grows  stronger.  While  the  first  condi¬ 
tion  can  generally  be  absolutely  cured  by  exercise, 
the  second  condition  can  also  be  considerably 
ameliorated. 

Nervousness,  Pulmonary  Disorders,  etc.  —  The 

three  great  organic  groups  for  which  exercise  is  a 
sovereign  remedy  are,  first,  nervous  disorders ;  sec¬ 
ond,  lung  disease;  third,  ailments  which  have  as 
their  cause  abdominal  congestion.  In  the  first 
group  are  included  all  kinds  of  nervous  prostra¬ 
tions  or  disorders.  In  the  second,  of  course,  the 
•case  resolves  itself  into  that  scourge  of  civilization 
— consumption.  I  am  convinced  that  exercise,  com¬ 
bined  with  the  taking  of  cod-liver  oil,  will  be  an 
effective  cure,  except  in  the  last  stages.  The  third 
group,  or  abdominal  disorders,  includes  congestion 
of  the  liver  or  sluggish  liver,  constipation  and  its 
attendant  train  of  evils — indigestion  in  its  many 


forms,  hemorrhoids,  etc.  All  of  these  may  be 
cured  by  following  properly  prescribed  exercises. 


Lateral  Curvature. 

Now  to  take  up  a  few  of  the  common  muscular 
deformities.  First  comes  lateral  curvature  and 
also  the  slighter  forms  of  paralysis.  Lateral  curva¬ 
ture  I  shall  take  first,  because  it  is  an  entirely  new 
field  for  scientific  exercise.  True,  exercise  of  some 
sort  has  for  some  time  been  associated  with  the 
supposed  cure,  but  so  ignorantly  that  I  imagine 
more  harm  than  good  has  resulted.  The  cure  of 
lateral  curvature  by  exercise  has  become  a  science 
as  solid  and  rigid  as  the  books  of  Euclid.  What  is 
Lateral  Curvaturq.  or  Scoloisos,  as  it  is  medically 
termed  ? 


Definition  of  Lateral  Curvature. — Lateral  curva-' 
ture  is  a  rapidly  progressive  deformity  caused  by 
bad  positions  in  standing  or  sitting,  where  the 
spine  is  laterally  curved,  one  shoulder  drooped  for¬ 
ward,  the  lower  part  of  the  chest  cramped  and 


1748 


PHYSICAL  CULTURE. 


twisted,  usually  with  the  protuberant  side  pushed 
backward  and  the  hollow  side  inclined  forward. 
There  is  thus  not  merely  a  lateral  curvature,  but 
also  a  rotary  distortion.  In  the  infant  the  spine 
is  almost  straight;  but  when  the  child  begins  to 
stand  and  walk  the  weight  of  the  head  and  of  the 
supported  parts  of  the  body  cause  curvatures  which 
are  natural  and  physiological — viz.,  curvature  for¬ 
ward  in  the  neck,  backward  in  the  shoulders  and 
forward  in  the  region  of  the  loins.  If  any  tissue 
weakness  be  present,  these  curvatures  will  be  ex¬ 
aggerated.  If  any  bony  disease  be  present,  the 
curvatures  will  probably  become  greatly  exagger¬ 
ated,  an  increase  of  the  curvature  backward  being 
called  kyphosis,  spondylitis  or  humpback;  an  in¬ 
crease  in  the  curvature  forward  being  called  lordo¬ 
sis  or  saddleback.  These  two  conditions  can  only 
be  dealt  with  by  special  jackets,  and  even  then  only 
with  vague  and  unsatisfactory  results. 

Classes  of  Curvature. — Speaking  broadly,  curva¬ 
tures  may  be  divided,  in  point  of  severity,  into 
three  classes : 

First.  Lateral  curvature  in  persons  otherwise 
strong  and  healthy,  brought  about  by  excessive  use 
of  the  right  arm,  faulty  positions  in  sitting  or 
standing. 


Second.  Similar  to  the  above,  but  an  exagger¬ 
ated  form  of  it,  owing  to  constitutional  weakness 


or  general  weakness  of  the  bone  from  malnutri¬ 
tion,  as  in  rickets. 

Third.  Lateral  curvature  where  there  is  a  local 
inflammation  of  the  spine. 

The  first  group  is  easy  to  deal  with,  the  second 
difficult,  and  the  third  renders  necessary  the  use 
of  the  jacket.  I  shall  now  take  up  the  various 
theories  which  have  been  set  forth  regarding  lateral 
curvature : 

Eulenberg.  Eulenberg  forms  a  theory  as  fol¬ 
lows:  Equality  of  the  muscles  on  either  side  of 
the  spine  is  necessary  to  keep  it  in  an  erect  posi¬ 
tion.  Curvature  is  therefore  caused  when  the  bal¬ 
ance  of  power  between  the  muscles  on  either  side 
becomes  disturbed,  producing  convexity  on  the 
side  of  the  weaker  muscles.  He  indicates  a  great 
frequency  of  curvatures  where  the  convexity  of 
the  curvature  is  to  the  left,  thus  admitting  the- 
explanation  based  on  the  excessive  use  of  the  right 
hand  and  arm  and  the  consequent  greater  develop¬ 
ment  of  the  muscles  extending  between  the  shoul¬ 
der  and  the  thigh  of  the  right  side.  This  theory- 
contains  a  certain  amount  of  truth,  and,  undoubt¬ 
edly,  excessive  use  of  the  right  hand,  and  the  carry¬ 
ing  of  infants  in  such  a  position  as  to  leave  only 
the  left  hand  free,  has  some  bearing  on  the  ques¬ 
tion,  for  on  the  convex  side  of  a  curve  the  muscles- 
are  stretched  and  weakened,  while  on  the  concave 
side  the  muscles  become  shortened,  thickened  and 
strengthened. 

Dittel.  Dittel  regards  the  changes  in  the  mus¬ 
cles  as  secondary,  depending  upon  the  inactivity 
and  atrophy  caused  by  the  rigidity  of  the  spine,, 
and  says  that  these  muscular  changes  are  observed 
only  in  curvatures  of  old  standing.  This  view  also 
contains  a  certain  amount  of  truth,  but  does  not 
cover  the  ground. 

Guerin.  Guerin  noticed  that  the  muscles  on  the- 
concave  side  were  put  into  a  permanent  state  of' 
contraction.  This  fact  we  have  already  demon¬ 
strated. 

Malgaigne.  Malgaigne  believed  that  the  curva¬ 
ture  was  based  on  the  stretching  of  the  ligaments, 
on  the  convex  side.  This,  of  course,  is  often  pres¬ 
ent,  but  it  would  be  idle  to  look  upon  it  as  the 
cause. 

Lorisser.  Lorisser  believed  that  the  cause  was 
due  to  the  inflammation  of  the  bone.  I  believe- 
that  this  is  only  the  cause  in  the  graver  cases. 

The  Static  Theory.  The  static  theory  explains, 
the  curvature  as  being  due  to  the  habit  of  resting 
the  weight  of  the  body  on  one  leg,  say  the  right 
one,  thus  tending  to  produce  a  lateral  curvature  of 
the  spine  similar  in  shape  to  the  ante-posterior 
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•curvature,  which  is  natural.  This  I  believe  is  the 
cause  of  nearly  all  curvatures,  for  nearly  every  ease 
cf  lateral  curvature  has  its  beginning  in  a  bad  posi¬ 
tion  of  standing  or  sitting  assumed  in  childhood. 
The  standing  position  is  the  one  which  seems  to 
be  universally  called  the  “stand-at-ease”  position. 
This  position  may  be  described  as  follows :  Right 
foot  back,  knee  straight,  left  foot  advanced,  knee 
bent,  the  weight  of  the  body  being  thrown  upon  the 
right  foot.  I  understand  that  in  army  circles  this 
position  will  soon  be  altered.  The  new  “stand-at- 
case”  position  will  be:  Feet  apart,  in  the  same 
line,  hands  clasped  behind  the  back.  This  I  con¬ 
sider  a  great  improvement  in  every  way,  since  it 
is  in  reality  a  much  easier  position  and  also  in¬ 
sures  the  weight  of  the  body  being  thrown  upon 
both  feet. 

Effects  of  Improper  Positions.  —  Every  teacher 
should  make  a  note  of  this  and  apply  it  in  the 
training  of  boys  and  girls  in  their  charge.  If  the 
weight  of  the  body  is  thrown  upon  one  leg,  the 


line  of  the  hips,  instead  of  being  level,  is  tilted  at 
an  angle,  necessarily  causing  a  curvature  of  the 
spine.  In  the  usual  sitting  position  a  sort  of 


spiral  curvature  is  necessary  to  write  or  read  with 
comfort.  I  might  remark  that  in  some  of  the 
cases  which  have  come  under  my  notice  there  has 
been  an  element  of  heredity. 

Curvature  Prevalent. — In  spinal  curvature  we 
have  the  beginning  of  a  deformity  so  prevalent  that 
it  exists  in  two  out  of  every  three  women  and  in 
one  out  of  every  five  men.  In  most  cases  the  curva¬ 
ture  does  not  go  beyond  a  certain  point  unless 
there  is  present  at  some  time  a  debilitating  disease. 
I  have  generally  found  that  in  the  extreme  cases 
the  deformity  only  becomes  rapidly  severe  in  an 
ailment  such  as  typhoid  or  influenza.  The  reason 
probably  is  that  such  diseases  are  followed  by  a 
general  want  of  tone  in  all  the  tissues,  and  conse¬ 
quently  any  vicious  habit  of  growth  finds  less  re¬ 
sistance.  One  curious  feature  in  nearly  every  case 
of  lateral  curvature  is  the  want  of  mobility  in 
the  lower  ribs.  Of  course  the  spiral  nature  of  the 
curvature  causes  a  cramping  of  the  lower  chest, 
which  is,  on  the  one  hand  pathological  in  itself, 
and  on  the  other  hand  a  most  important  matter  to 
remember  as  regards  the  cure.  Another  feature 
universally  present  is  the  drooping  forward  of  one 
or  the  other  shoulder  and  the  consequent  protru¬ 
sion  of  the  shoulder  blade.  In  various  muscles  in 
connection  with  the  spine  there  is  an  almost  unac¬ 
countable  change  in  them,  accompanying  the  prog¬ 
ress  of  the  curvature  and  finally  exaggerating  and 
hastening  it.  Some  muscles  on  one  side  become 
stretched  and  flaccid,  while  the  opposing  muscles 
on  the  other  side  become  short,  thick  and  powerful. 

Phenomena  Encountered. — To  sum  up  the  phe¬ 
nomena  which  we  have  to  contend  against,  they 
are : 

First.  Muscular  irregularity  or  asymmetry  in 
development. 

Second.  Bony  changes. 

Third.  Reduction  in  the  cubic  capacity  of  the 
lower  chest  and  want  of  mobility  in  the  same 
region. 

Causes  of  Curvature. — To  sum  up  what  may  be 
regarded  as  the  causes  of  curvature,  we  have : 

First.  The  greater  use  of  the  right  hand,  caus¬ 
ing  over-development  of  the  muscles  extending  be¬ 
tween  the  spine  and  the  shoulder  on  the  right  side. 
This  is  the  muscular  cause. 

Second.  Faulty  position:  (a)  The  writing  or 
reading  position,  which  gives  the  curve  a  spiral 
nature,  aftd  (b)  the  standing  position — i.  e.,  sup¬ 
porting  the  weight  of  the  body  on  one  foot  only, 
which  produces  the  lateral  curve. 

The  other  changes  of  ligaments,  bones  and  mus¬ 
cles  are  to  be  regarded  as  consequences  and  not  as 
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causes,  but  they  are  consequences  which  tend  in 
their  turn  to  gradually  heighten  the  deformity. 

Treatment  for  Curvature.  —  The  treatment  to 
severally  convert  these  conditions  is : 

First.  Special  exercise  to  develop  and  strengthen 
the  lax  muscles. 

Second,  (a)  Special  exercise  with  the  view  to 
oppose  osseous  and  ligamentous  changes  which 
have  accompanied  the  curvature,  (b)  Proper 
habits  of  carriage  in  walking,  sitting  and  stand¬ 
ing,  to  the  same  end. 

Third.  Deep  breathing  exercises  and  exercise 
without  breathing,  to  develop  the  lower  chest  and 
to  remedy  the  pathological  rigidity  of  the  walls 
of  the  lower  chest. 

Fourth.  General  exercise,  fresh  air,  cold  spinal 
shower  or  douche. 

In  the  above  will  be  found  the  beginning  and 
end  of  rational  treatment  for  lateral  curvature. 
All  apparatus,  such  as  jackets,  stretchers,  back- 
boards,  etc.,  I  am  convinced,  in  most  cases  are  not 
only  useless,  but  are  also  harmful,  since  they  pro¬ 
duce  a  further  muscular  weakness  and  a  further 
ligamentous  weakness  which  permit  the  deformity 
to  make  still  more  rapid  progress. 


Method  of  Curvature  Diagnosis. — I  have  en¬ 
deavored  to  find  a  way  in  which  a  medical  prac¬ 
titioner  can  determine  for  himself  the  muscles 
which  should  be  specially  developed  without  al¬ 
ways  being  compelled  to  have  recourse  to  an 
expert.  It  may  be  done  in  this  way :  If  you  take 
Case  4,  let  the  girl’s  right  arm  be  extended  straight 


out  from  the  shoulder,  and  let  her  press  down  on 
your  opposing  hand.  You  will  find  that  in  this 
case  the  curvature  is  brought  right  by  the  action 
of  the  latissimus  dorsi  and  one  or  two  minor  mus¬ 
cles.  If,  however,  you  get  her  to  press  upward 
against  your  hand,  you  will  find  the  curvature 
greatly  exaggerated.  The  obvious  deduction  is 
that  special  exercise  must  be  given  bringing  in  the- 
downward  movement  of  the  right  arm  behind  the 
back. 

Again,  in  Case  4,  let  the  hands  be  outstretched 
from  the  shoulders.  Now,  if  the  hips  are  kept 


rigid  and  the  upper  part  of  the  body  rotated  from 
the  waist,  so  as  to  bring  the  left  arm  forward  and 
the  right  arm  backward,  it  will  be  found  that  the 
curvature  is  brought  straight.  If  you  reverse, 
bringing  the  right  arm  forward  and  the  left  back¬ 
ward,  the  result  will  be  an  exaggeration  of  the 
curvature. 

Correct  Position  Must  be  Maintained. — It  must 
be  pointed  out  that  it  is  impossible  to  remove  the 
curvature  by  exercise  unless  the  patient  gives  up 
the  evil  habits  acquired  in  standing  and  sit¬ 
ting.  To  take  the  question  of  standing,  which  is 
often,  perhaps,  the  exciting  cause  of  the  curva¬ 
ture;  no  child  who  has  no  curvature  should  be 
allowed  to  assume  the  attitude  of  the  “stand-at- 
ease”  position,  throwing  the  weight  of  the  body  on 
one  foot,  as  was  explained;  but,  however,  when 
curvature  exists,  it  will  always  be  found  that  the 
patient  is  addicted  to  this  habit  always  with  refer¬ 
ence  to  one  foot.  If  you  try  to  get  him  or  her 
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to  throw  the  weight  of  the  body  upon  the  other 
foot  you  will  be  told  that  the  position  is  uncom¬ 
fortable  and  gives  no  rest.  The  ordinary  vicious 
position,  I  repeat  again,  is  standing  with  the  right 
foot  drawn  back,  knee  straight,  the  left  foot  for¬ 
ward,  knee  bent,  the  weight  of  the  body  thrown 
on  the  right  foot.  If  you  watch  the  patient’s  back 
(uncovered)  when  this  position  is  taken,  you  will 
find  that  the  curvature  is  greatly  exaggerated.  If, 
now,  you  get  him  or  her  to  stand  with  the  left  leg 
drawn  back,  left  knee  straight,  right  leg  advanced, 
right  knee  bent,  the  weight  of  the  body  thrown  on 
the  left  leg,  the  patient  will  find  it  uncomfortable 
and  wish  to  change,  but  on  looking  at  the  back  you 
will  find  the  curvature  greatly  improved.  Of 
course  it  is  obvious  that  until  the  curvature  is 
much  better  the  patient  should  make  it  a  practice 
to  assume  the  “stand-at-ease”  position  with  the 
weight  thrown  on  the  new  foot,  whichever  it  may 
happen  to  be.  Indeed,  I  think  that  under  these 
circumstances  most  of  a  man’s  work,  if  it  be  desk 
work,  should  be  done  at  a  desk  where  he  can  stand 
and  dispose  all  the  weight  of  the  body  upon  the 
one  foot  as  before  described.  Certainly  the  ordi¬ 
nary  desk  position  ought  not  to  be  permitted*.  A 
great  deal  may  be  done  in  the  way  of  prevention 
of  lateral  curvature  by  teachers,  nurses  or  gov¬ 
ernesses  seeing  that  children  sit  squarely  to  the 
table  or  desk,  and  stand  with  the  feet  on  the  same 
level,  throwing  the  weight,  equally  upon  both. 

Nature  of  Exercises  Required.  —  The  mainte¬ 
nance  of  the  correct  position,  to  counteract  the 
new  ligamentous  and  osseous  formation,  is  ex¬ 
tremely  important,  and  should  be  practiced  in 
front  of  the  mirror.  The  patient  should  teach 
himself  to  walk  as  squarely  as  possible,  and  when 
standing  to  let  the  bodily  weight  rest  equally  upon 
both  feet.  It  will  be  found  that  people  with  curva¬ 
tures  have  an  instinctive  inclination,  when  walking 
in  company  with  any  one  else,  to  walk  on  the  one 
side  of  their  companion  only.  In  Case  4,  for  ex¬ 
ample,  the  girl  would  invariably  walk  on  the  right 
side  of  her  companion.  This  habit  must  also  be 
rectified.  To  counteract  the  ligamentous  and  bony 
formation  the  exercises  prescribed  should  consist  of 
side  bending  movements  toward  the  convex  side  of 
the  curve.  In  Case  4  such  movement  should  be 
done  toward  the  left.  The  deep  breathing  exer¬ 
cises  to  develop  and  render  mobile  the  lower  part 
of  the  chest  are  of  the  very  greatest  importance. 
We  may  take  it  on  this  principle:  The  natural 
shape  of  the  chest  with  a  straight  spine  gives  the 
utmost  cubic  capacity  within  the  smallest  perime¬ 
ter.  Any  distortion  or  nonformation  cramps  the 


cubic  capacity.  And,  therefore,  by  bringing  press¬ 
ure  to  bear  upon  it  within  by  chest  development 
exercises,  the  tendency  is  to  counteract  the  distor¬ 
tion.  If  you  take,  for  example,  an  empty  bladder 
or  a  half-empty  bladder,  you  can  twist  it  or  dis¬ 
tort  it  with  ease;  but  if  you  blow  it  up,  inflating 
it  to  the  fullest  extent,  it  must  assume  its  normal 
spheroid  shape. 

The  Body  Must  be  Healthy. — Measures  for  im¬ 
proving  the  general  health  are  of  the  utmost 
importance.  It  has  been  seen  that  it  is  only  under 
conditions  where  the  bodily  strength  is  seriously 
weakened,  and  where  the  tissues  lose  their  normal 
tone,  that  lateral  curvature  develops  to  any  pro¬ 
nounced  or  alarming  extent.  Therefore  one  great 
element  in  the  cure  must  be  the  improvement  of 
the  general  health  and  tone  of  the  tissues.  This 
can  be  done,  as  has  been  suggested,  by  general 
exercises,  fresh  air,  cold  sprays  or  douches. 


Constipation. 

The  Remedial  Effects  of  Exercise. — Recently  we 
have  come  to  understand  the  remedial  power  of 
exercise  and  to  utilize  it  as  a  strengthening  and 
regenerating  factor  of  the  very  highest  value.  In 
many  cases,  however,  exercise  not  only  acts  as  a 
preventive,  but  assists  convalescence  and  actually 
plays  a  direct  part  in  the  cure  of  bodily  affections, 
as  has  been  indicated  in  many  instances,  such  as 
congestion  of  the  liver,  nervous  debility,  fatty  de¬ 
generation,  muscular  atrophy,  rheumatic  disorders 
and  all  diseases  of  the  lungs.  The  principle  of 
the  cure  does  not  lie  in  any  vague  or  half-guessed 
application,  but  in  simple  and  easily  understood 
facts.  The  chief  point  in  the  value  of  exercise 
rests  in  the  question  of  movement  massage.  This 
is  a  term  which  I  have  used  several  times,  and 
which  I  now  desire  to  explain.  Speaking  gener¬ 
ally  and  non-technically,  the  direct  method  of 
affecting  any  part  for  the  better  rests  on  two 
things : 

First.  Increasing  and  quickening  the  circulation 
within  that  part. 

Second.  Improving  the  quality  of  the  blood  sup¬ 
plied  to  that  part. 

Movement  Massage.  —  Movement  massage  s°- 
cures  the  first  by  the  compression  and  relaxation 
of  the  tissues  affected.  General  exercise  brings 
about  the  second  by  strengthening  the  heart,  secur¬ 
ing  the  thorough  oxygenation  of  the  blood  and  im¬ 
proving  the  digestion.  It  may  be  asked  wherein 
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this  movement  massage  differs  from  ordinary  mas¬ 
sage.  Ordinary  massage  is  too  partial,  and  at  the 
same  time  is  not  altogether  free  from  danger; 
especially  where  the  internal  organs  are  affected, 
the  ordinary  massage  may  cause  dangerous  inflam¬ 
mation.  This  is  a  result  which  movement  massage 
never  produces.  To  illustrate,  we  shall  take  the 
case  of  the  lungs. 

The  Effect  of  Movement  Massage  on  the  Lungs. 

— The  various  breathing  movements  given  expand 
the  chest  wall  in  such  a  way  as  to  quicken  the  cir¬ 
culation  of  the  blood  within  the  lung;  in  addition 
to  this,  the  waste  products  are  more  quickly  re¬ 
moved,  and  at  the  same  time  the  blood  supplied  is 
richer  in  quality.  The  result  of  such  movements 
is  an  increase  of  lung  tissue  which  would  be  almost 
incredible  if  it  were  not  verified  by  the  tape  and 
spirometer.  In  the  average  individual  the  chest 
wall  is  shrunken  and  flat,  the  lung  is  collapsed, 
owing  to  the  feeble  circulation,  and  less  than  half 
of  its  tissue  is  actually  used ;  but  under  the  move¬ 
ment  massage  of  breathing  exercises  the  new  con¬ 
ditions  of  development  give  extraordinary  results. 
It  is  no  uncommon  thing  to  find  an  increase  of 
two  inches  in  the  chest  girth  and  fifty  cubic  inches 
in  the  capacity  of  the  lungs  brought  about  in  a 
single  month.  All  this  is  healthy — not  unhealthy 
— tissue,  and  the  lung  capacity  is  that  of  healthy, 
active  lung  instead  of  dormant,  unused  and  ill- 
developed  lung. 

Effect  of  Movement  Massage  on  the  Abdominal 
Organs. — This  will  serve  to  illustrate  what  I  mean 
by  movement  massage.  What  I  desire  to  direct 
your  attention  to  particularly  is  the  movement 
massage  of  the  abdominal  organs.  From  my  pre¬ 
vious  remarks  you  are  doubtless  aware  of  the  re¬ 
sult  of  exercise  upon  the  digestive  organs.  Here 
it  is  simply  a  question  of  the  movement  massage 
by  which  the  gases  of  fermentation  in  the  stomach 
and  bowels  are  removed,  the  muscular  walls 
strengthened  and  improved  in  tone,  the  circulation 
increased  and  the  waste  products  more  swiftly  and 
effectively  removed.  In  this  way  the  healthy  tone 
of  the  bowels  is  soon  restored  and  the  functions 
improved.  Hence  it  is  evident  that  movement 
massage  is  particularly  applicable  to  constipation. 

Prevalence  of  Constipation. — The  plain  fact  is 
that  half  the  people  in  this  country  are  suffering 
more  or  less  from  constipation.  Doctors  forget  it, 
the  sufferers  themselves  forget  it ;  but  there  is  one 
class  that  does  not,  and  that  is  the  great  army  of 
pill  manufacturers.  These  pills  simply  contain 
one  or  two  drugs,  with  the  one  object  of  relieving 
constipation.  But  the  fact  is  that  the  use  of  medi¬ 


cine  in  disorders  of  the  bowels  due  to  lack  of 
exercise  is  uniformly  bad,  for  it  hastens  the  very 
weakness,  by  the  after-results,  which  it  is  supposed 
to  cure.  Exercise  will  remove  it  entirely  by  giving 
the  intestine  its  proper  tone. 

Constipation  Poisoning. — Now,  I  want  you  to 
realize  that  constipation  means  the  absorption  into 
the  system  of  poisons.  The  blood  supplying  the 
various  tissues  carries  poison  to  every  cell  in  the 
body.  In  passing  through  the  brain  it  poisons  the 
delicate  nerve  tissue  and  sets  up  the  familiar  head¬ 
ache.  Passing  through  muscular  tissue  it  poisons 
the  muscle  cells  and  produces  the  muscular  lan¬ 
guor  and  disinclination  for  muscular  exercise.  I 
imagine  that  this  will  be  a  new  idea  to  many  of 
my  readers,  to  look  upon  constipation  as  poison¬ 
ing,  but  that  is  the  simple  fact. 

Effective  Cure  for  Constipation.  —  As  I  have 
said  before,  its  cure  does  not  lie  in  the  taking  of 
drugs,  but  in  exercise.  Constipation  means  want 
of  tone  in  the  thin,  continuous  muscle  that  shields 
the  wall  of  the  intestine.  The  more  habitual  the 
constipation,  the  more  this  muscular  wall  is  poi¬ 
soned  and  the  more  aggravated  the  trouble.  Drugs 
will  temporarily  relieve  the  condition,  but  no  drug 
will  give  strength  to  the  muscular  wall  of  the  in¬ 
testine,  so  that  the  condition  rapidly  becomes 
chronic  and  may  even  pass  into  that  most  miser¬ 
able,  hopeless  condition — paralysis  of  the  bowels. 
The  one  cure  lies  in  strengthening  the  muscular 
wall  of  the  intestine  by  exercise  and  movement 
massage. 

Method  of  Treatment. — The  exercises  should  be 
taken  on  an  empty  stomach,  and  a  glass  of  cold 
water  should  be  drunk  before  commencing.  If  the 
pupil  has  the  leisure  and  inclination,  the  same 
exercises  may  be  practiced  in  the  evening,  except 
that  a  glass  of  warm  water  should  be  taken  before 
commencing.  After  exercising  the  clothing  should 
be  resumed  as  soon  as  possible.  A  cold  bath  should 
invariably  follow  the  exercise.  The  foods  taken 
should  be  simple.  In  the  case  of  women,  tea,  and 
in  the  case  of  men,  spirits,  should  be  used  in  the 
strictest  moderation.  All  food  should  be  thor- 
oughlv  masticated  and  eaten  slowly.  No  meal 
should  be  hurried  over,  and  the  sufferer  will  do 
well  to  remember  the  adage,  “After  dinner  sit 
awhile.”  If  these  instructions  are  carefully  fol¬ 
lowed  out,  the  pupil  will  find  that  the  health  and 
vigor  of  which  he  has  been  deprived  by  fcecal  poi¬ 
soning  will  return  to  him;  that  the  skin,  instead 
of  being  discolored,  will  become  fresh  and  pure, 
the  eye  bright  and  clear,  and  the  brain  strong  and 
unclouded. 
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Obesity. 

The  Meridian  of  Life. — As  a  man  slips  into  the 
thirties  he  usually  finds  the  fight  which  he  fought 
in  his  teens  and  twenties  has  put  him  more  or  less 
in  a  secure  position.  His  life  becomes  smoother. 
The  element  of  luxury  gradually  creeps  in,  the 
pleasures  of  the  table  are  more  keenly  appreciated. 
The  outdoor  sports  of  his  young  days  are  left  be¬ 
hind,  and  he  develops  the  roundness  of  figure  and 
the  plumpness  of  face  which  at  once  bespeak  the 
successful  man.  The  meridian  of  life  has  come, 
and  has  come  early,  owing  to  civilization  and  its 
customs.  The  savage  has  a  long  youth,  a  brief 
middle  age,  and  a  long  old  age.  Our  friend  has, 
as  I  have  said,  reached  the  meridian  of  life  at  the 
early  age  of  thirty,  and  for  thirty  years  more  he 
will  remain  there.  In  other  words,  he  will  eat 
more  than  is  good  for  him,  he  will  take  life  easily, 
and  he  will  not  exercise.  Consequently  his  ail¬ 
ments  are  mostly  of  the  abdominal  nature — gout, 
rheumatism,  liver  complaint,  indigestion,  consti¬ 
pation  and  obesity. 

Obesity  Defined.  —  I  shall  at  this  point  only 
Obesity  is  not  only  an  accumula¬ 
tion  of  fatty  tissue  and  a  su¬ 
perabundance  of  that  tissue, 
but  it  is  a  degeneration  of 
tissue  and  consequently  a  dis¬ 
ease.  When  the  higher  tissue, 
or  nitrogenous  tissue  of  muscle 
or  organ,  should  be  formed, 
only  fatty  tissue  is  formed. 
The  fat  not  only  invades  or¬ 
ganic  or  muscular  tissue  —  it 
displaces  it.  Every  one  is 
familiar  with  the  dangers  of 
fatty  heart,  when  so  much  of 
the  muscular  tissue  is  dis¬ 
placed  by  fat  that  the  heart  is 
unable  to  perform  its  func¬ 
tion.  In  the  same  way  we 
have  fatty  liver,  fatty  muscle, 
etc.,  although  the  general  pub¬ 
lic  is  not  so  familiar  with  these 
diseases. 

Exercise  Cures  Obesity.  — 

Numerous  treatments,  diets 
and  baths  have  been  recom¬ 
mended  for  curing  obesity,  but 
exercise  is  the  only  treatment 
I  have  known  to  be  uniformly 
successful.  Unfortunately,  it 
is  the  most  distasteful  of  all 
Fig.  i.  treatments  to  the  unfortunate 


sufferer,  because  his  low  vitality 
has  made  him  lazy.  Turkish 
baths  will  not  effect  the  reduc¬ 
tion  of  fatty  tissue.  They  cer¬ 
tainly  set  free  a  considerable 
quantity  of  the  water  held  in 
fatty  tissue,  but  that  water  will 
return  as  soon  as  any  liquid  is 
taken  into  the  system.  Now, 
the  chemical  heat  which  is  en¬ 
gendered  by  muscular  activity 
will  burn  up,  so  to  speak,  the 
fatty  tissue — will  actually  de¬ 
stroy  it  altogether,  as  a  tissue 
of  low  vitality  ought  to  be  de¬ 
stroyed.  At  the  same  time, 
the  muscle  underlying  the  fat 
will  be  made  strong,  which  is 
absolutely  necessary. 

The  Physical  Causes  of 
Obesity.  —  In  the  accompany¬ 
ing  illustrations  it  is  not  only 
the  actual  quantity  of  fatty 
tissue  which  causes  gross  pro¬ 
trusion,  but  it  is  also  due  to 
the  fact  that  the  muscular  wall 
of  the  abdomen  has  become  so 
weak  that  it  cannot  support 
the  weight,  and  consequently 
the  mass  becomes  pendulous. 

Let  us  discuss  the  accompany¬ 
ing  diagrams.  Fig.  1  shows  the  man  of  middle 
age  as  he  should  be ;  Fig.  2,  a  man  of  middle  age 
who  has  been  an  athlete  in  his  youth,  but  who  has 
given  up  exercise  and  fallen  away.  He  is  still  a 
powerful  and  well-built  man,  but  already  the 
proper  relation  between  chest  and  abdomen  has 
disappeared.  Fig.  3  represents  a  man  of  middle 
age  who  never  exercised  much,  who  indulges  freely 
in  the  good  things  of  life,  and  whose  portly  figure 
is  not  kept  in  position  by  muscular  support  or, 
indeed,  any  support  other  than  the  waistband  of 
the  trousers.  It  looks  a  very  sad  state  of  affairs 
even  from  the  outside;  but  it  is  when  you  come 
to  examine  the  state  of  affairs  internally  that  the 
true  extent  of  the  mischief  is  realized. 

The  bony  pelvis  exists  for  the  support  of  the 
abdominal  organs.  The  proper  state  of  affairs  is 
shown  in  Fig.  4,  where  the  whole  weight  of  these 
organs  rests  upon  the  bone,  the  well-developed  ab¬ 
dominal  wall  keeping  everything  in  position.  In 
Fig.  5  the  abdominal  wall  has  lost  all  strength 
or  tone,  with  the  result  shown.  The  abdominal 
organs  have  become  misplaced;  they  have  fallen 
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forward  and  lie  upon  the  flaccid  abdominal  wall. 

This  brings  with  it  the  suc¬ 
tion  action  from  the  chest, 
for  the  diaphragm  is,  of 
course,  pulled  down  by  the 
weight  of  the  abdominal  or¬ 
gans,  which  are  no  longer 
securely  supported  by  the 
bony  pelvic  basin.  It  is  for 
this  reason  that  the  chest  is 
flat  in  stout  persons,  and 
that  the  proper  play  of  the 
lungs  and  heart  is  so  har¬ 
assed  as  to  make  a  stout 
person  habitually  out  of 
breath.  Rupture,  too,  is 
particularly  apt  to  occur  in 
this  condition  of  affairs. 

Steps  in  Obesity  Treat¬ 
ment.  —  The  first  thing  to 
do,  therefore,  is  to  practice 
and  maintain  a  correct  posi¬ 
tion  and  stand  with  the  neck 
against  the  back  of  the  col¬ 
lar,  the  chest  braced  up,  and 
you  will  find  the  abdomen 
is  drawn  in.  The  sufferer 
in  Pig.  5  would  be  quite  un¬ 
able  to  withdraw  his  stom¬ 
ach  to  the  position  shown  in 
Pig.  4.1  He  could  manage 
it  to  some  degree  by  the 
method  explained,  as  shown  in  Pig.  1,  by  raising 
the  chest  and  using  the  hands  to  assist  in  pulling 
the  stomach  back  to  its  proper 
position.  The  next  thing  to  be 
done  is  to  strengthen  the  mus¬ 
cular  wall  so  that  it  can  draw 
back  the  fatty  mass  and  main¬ 
tain  its  proper  position  and  at 
the  same  time  burn  away  the 
fatty  tissue  as  suggested.  The 
exercise  ought  to  be  taken  on 
an  empty  stomach,  if  possible, 
and  in  the  morning.  Heavy 
woolen  should  be  worn,  par¬ 
ticularly  over  tbe  fatty  ac¬ 
cumulations. 

Obesity  in  Women. —  It 

must  be  remembered  that  most 
of  the  blood  returning  from 
the  abdominal  organs  to  the 
heart  passes  through  the  portal 
vein  and  so  through  the  liver,  so  that  when  we 


quicken  the  abdominal  circulation  through  exer¬ 
cise,  it  can  readily 
be  understood  what 
important  physio¬ 
logical  effects  must 
follow.  In  women 
the  accumulation  of 
fat  in  the  abdomen 
is  greatly  increased 
by  the  wearing  of 
corsets,  for  the  con¬ 
striction  of  the 
waist  due  to  the 
corset  greatly  in¬ 
creases  the  stagna¬ 
tion  of  the  blood, 
and  not  only  drives 
the  fat  downward, 
but  also  drives  back 
and  impedes  the  re¬ 
turn  of  blood  and  lymph  from  the  lower  body ;  and 
it  may  be  taken  as  an  axiom  that  fat  will  increase 
where  the  circulation  is  most  sluggish.  Por  this 
reason  corsets  should  be  done  away  with. 

If  proper  exercises  are  practiced,  it  is  possible  in 
a  very  short  time  to  reduce  the  unsightly  pro¬ 
truding  abdomen. 


Sleeplessness  and  Indigestion. 

Indigestion  and  Insomnia. — Predominant  among 
the  ailments  brought  about  by  the  complex  state  of 
civilization  are  indigestion  and  its  twin  sister,  in¬ 
somnia.  Then,  again,  those  causes  which  are  most¬ 
ly  responsible  for  indigestion  also  tend  to  prevent 
the  sufferer  from  enjoying  that  refreshing  sleep 
which  restores  the  waste  of  tissue  and  nerve-power 
entailed  by  the  workings  of  brain  and  muscle. 

The  Indices  of  Health. — Does  a  man  eat  and 
sleep  well  ?  If  this  can  be  answered  in  the  affirma¬ 
tive,  although  he  may  suffer  now  and  again  from 
some  trivial  little  ailment,  it  is  safe  to  assume  that 
he  is  in  pretty  good  health.  On  the  other  hand, 
if  he  finds  no  pleasure  in  his  food,  goes  to  bed 
tired,  and,  after  a  miserable  night,  sinks  into  an 
hour  or  two  of  disturbed  slumber,  and  arises  still 
more  tired,  then  he  is  out  of  health,  and,  as  is 
commonly  said,  is  “all  run  down,”  and  is  liable  to 
become  a  prey  to  some  of  the  serious  maladies  that 
affect  mankind. 

The  Evils  Which  Produce  Indigestion.  —  Of 

course  every  intelligent  reader  no  doubt  is  aware 
of  these  facts,  and  every  individual  having  ever  so 
slight  a  knowledge  of  the  physiology  of  the  human 
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"body  knows  that  appetite  and  sleep  furnish  the 
most  valuable  index  to  a  man’s  health.  There  is 
a  point  in  connection  with  indigestion  which  I  am 
inclined  to  think  is  not  sufficiently  recognized — 
namely,  that  in  order  for  the  stomach  to  perform 
its  work  properly  it  is  necessary  that  its  walls  be 
properly  nurtured  and  developed.  If  you  look  at 
the  average  man  who  suffers  from  indigestion  you 
will  find  that  he  is  generally  of  the  large-paunched 
variety,  and  that  even  if  he  has  what  is  commonly 
called  a  “corporation,”  his  stomach  is  flabby  and 
almost  totally  bereft  of  muscle.  In  fact,  with  a 
great  many  people  who  have  passed  their  early 
youth  this  portion  of  the  anatomy  is  only  kept  in 
place  by  the  clothing.  We  rail  at  women  for  tight 
lacing,  and  though  I  number  myself  among  the 
most  determined  opponents  of  such  a  barbarous 
practice,  at  the  same  time  I  am  willing  to  admit 
that  it  may  be  necessary  to  give  the  female  figure 
some  sort  of  support.  But  no  such  reason  can  be 
adduced  in  the  case  of  a  man.  He  ought  to  be 
able  to  stand  erect  and  unashamed  without  feeling 
painfully  conscious  that  out  of  his  clothes  he  is 
simply  an  object  for  ridicule. 

Cause  of  Abdominal  Flabbiness.  —  This  flabbi¬ 
ness  to  which  I  have  referred  I  attribute  to  one 
cause.  I  believe  it  is  due  to  a  great  extent  to  not 
having  cultivated  in  early  life  a  proper  manner  of 
holding  one’s  self.  Most  people,  if  asked,  can 
enunciate  a  perfectly  correct  theory  as  to  the 
proper  way  in  which  to  walk  and  stand.  They  will 
tell  you  that  the  shoulders  should  be  pulled  back, 
the  chest  thrown  out  and  the  stomach  drawn  in, 
and  that  in  standing  erect  the  weight  should  be 
thrown  largely  on  the  fore  part  of  the  feet.  Noth¬ 
ing  can  be  said  against  this,  yet  how  many  people 
practice  it?  If  the  habit  of  holding  himself  in 
the  manner  in  which  Nature  obviously  intended 
that  a  man  should  hold  himself  be  cultivated  in 
early  life,  it  generally  clings  to  a  man,  as  witness 
the  smart  bearing  and  good  carriage  which  the  old 
soldier,  though  enfeebled  by  the  weight  of  many 
years,  still  maintains  almost  up  to  the  last.  But 
my  motto  is,  “It  is  never  too  late  to  mend,”  and 
the  man  of  forty  or  fifty  years  whose  protruding 
waistcoat  is  an  offense  and  an  insult  to  the  midday 
sun,  need  not  think  that  he  is  lost  beyond  a  possi¬ 
bility  of  redemption. 

A  Simple  Expedient. — Here  I  propose  to  give  a 
piece  of  advice  which,  when  contrasted  with  my 
previous  remarks,  may  possibly  lay  me  open  to  the 
charge  of  inconsistency.  I  am  going  to  advocate 
a  form  of  mechanical  restraint.  The  man  who 
wishes  to  acquire  a  correct  way  of  holding  himself. 


and  to  strengthen  and  keep  in  good  condition  the 
walls  of  the  stomach,  would  do  well  to  form  the 
habit  of  having  his  trousers  made  slightly  tight 
around  the  waist — not  so  tight,  of  course,  as  to 
compress  the  body  and  render  breathing  difficult, 
but  just  tight  enough  to  be  felt  and  to  serve  as  a 
continual  reminder  not  to  allow  the  stomach  to 
become  a  flabby  and  inert  mass,  only  kept  in 
position  by  the  clothing.  This,  I  should  explain, 
I  only  intend  as  a  temporary  expedient,  as  I  have 
just  said,  as  a  reminder  of  what  is  the  correct  posi¬ 
tion.  Although  the  chest  should  be  thrown  out,  I 
must  caution  those  who  follow  this  advice  against 
falling  into  a  common  error  and  endeavoring  to 
go  about  their  daily  vocations  with  their  lungs 
inflated  to  their  fullest  extent.  All  breathing 
should,  of  course,  be  quite  natural  and  easy,  and 
the  chest  should  be  thrown  out  to  a  degree  which 
is  consistent  with  ease  and  comfort,  anything  like 
painful  or  strained  effort  being  rigorously  avoided. 
In  time,  of  course,  the  correct  position  will  be 
assumed  unconsciously,  and  the  man  who  has  once 
secured  it  will  find  that  it  has  become  an  absolute 
impossibility  for  him  to  walk  along  with  his  head 
down,  his  shoulders  drooping  forward,  his  chest 
hollow  and  his  stomach  thrown  out.  There  are 
a  great  many  people  who  think  that  it  is  a  mistake 
for  a  man  to  walk  along  the  street  with  a  proud 
and  dignified  air.  They  say  he  is  conceited  and 
haughty.  All  such  remarks  originate  from  much 
the  same  reason  as  that  which  influenced  the  fox 
in  the  fable  when  he  heaped  abuse  upon  the  grapes 
he  could  not  reach.  If  you  have  a  good  chest  and 
walk  along  the  street  with  it  thrown  out,  your 
shoulders  pulled  back,  your  back  flat,  and  looking 
as  if  you  find  a  good  deal  of  happiness  in  the  mere 
fact  of  being  alive,  you  can  safely  disregard  the 
cheap  sneers  of  those  who  would  have  you  believe 
that  there  is  a  great  virtue  in  a  miserable  sham¬ 
bling  gait. 

Develop  the  Abdominal  Muscles.  —  Those  who 
are  suffering  from  indigestion  or  insomnia  will 
derive  great  benefit  from  assiduously  practicing 
the  contraction  of  the  abdominal  muscles.  This 
will  give  firmness  to  the  muscles  of  the  stomach, 
and  will  materially  aid  in  securing  the  correct 
position. 

Causes  of  Insomnia. — Now  we  come  to  that  mal¬ 
ady  which,  if  continued  for  any  length  of  time, 
may,  without  exaggeration,  be  called  one  of  the 
most  terrible  which  afflicts  mankind  —  namely, 
sleeplessness.  It  has  been  said  already  that  inabil¬ 
ity  to  enjoy  refreshing  and  unbroken  sleep  is  one 
of  the  most  unmistakable  signs  of  ill  health.  It 
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is  necessary,  however,  to  qualify  this  assertion; 
for,  although  the  condition  may  be  due  to  the 
body  being  generally  out  of  condition,  it  does  not 
follow  of  necessity  that  when  the  cause  has  been 
removed  the  ill  effects  at  once  vanish ;  on  the  con¬ 
trary,  it  is  not  an  uncommon  occurrence  for  a 
man  who  is,  comparatively  speaking,  in  a  good 
state  of  health,  to  be  tormented  by  the  fiend  in¬ 
somnia.  Perhaps  he  has  previously  been  out  of 
sorts  and  has  recovered  from  the  particular  ail¬ 
ments  with  which  he  has  been  suffering.  There 
may  be  nothing  specifically  the  matter  with  him. 
His  appetite  may  have  returned,  and  in  the  mus¬ 
cular  sense  he  may  feel  strong  and  hearty.  Were 
it  not  for  the  one  thing,  he  would  feel  as  fit  as 
the  proverbial  fiddle ;  but  he  cannot  sleep  at  night, 
or,  if  on  going  to  bed  he  does  fall  to  sleep,  his 
rest  is  troubled  and  broken  and  he  wakes  up  at 
short  intervals.  This  is  what  we  usually  term 
insomnia. 

Insomnia  Further  Defined. — Sleeplessness  which 
arises  from  a  specific  and  easily  ascertainable  cause 
is  quite  a  different  matter.  That  is  to  say,  if  a 
man  has  a  bad  toothache  or  has  sustained  some 
injury,  it  is  obvious  that  it  is  the  pain  which  keeps 
him  awake,  and  in  order  to  remove  the  sleeplessness 
it  is  necessary  to  alleviate  the  toothache.  This  is 
quite  a  different  thing  from  the  sleeplessness  pro¬ 
duced  by  an  irritable  condition  of  the  nervous  sys¬ 
tem,  which  works  such  havoc  among  men  who  use 
their  brain  exclusvely  and  who  are  usually  of  a 
high-strung  temperament.  How  to  remove  this 
species  of  sleeplessness  is  a  problem  which  very 
frequently  taxes  the  ingenuity  of  some  of  our  best 
medical  men. 

Insomnia  is  a  Habit. — How,  I  am  of  the  opinion 
that  the  species  of  insomnia  which  has  just  been 
described  is  more  or  less  a  matter  of  habit.  Doubt¬ 
less  some  will  scoff  at  this  assertion,  and  yet  if  one 
considers  it  a  moment  I  do  not  think  the  observa¬ 
tion  will  appear  quite  so  preposterous.  Most  peo¬ 
ple  are  agreed  that  sleep  is  a  matter  of  habit ;  that 
is  to  say,  that  if  a  man  gets  into  the  habit  of  going 
to  bed  at  a  certain  time  and  arising  at  a  certain 
time,  he  ultimately  forms  the  firm  conviction  that 
this  is  necessary  for  his  bodily  welfare.  How,  if  a 
man  has  been  accustomed  to  regular  hours  in  this 
respect,  anything  which  prevents  him  getting  his 
usual  amount  of  sleep  is  apt  to  worry  him  and 
cause  him  to  lie  down  at  night  with  an  uneasy  feel¬ 
ing  of  uncertainty  as  to  whether  he  is  going  to 
repose  peacefully  until  the  morning,  or  awake  in 
an  hour  and  lie  awake  listening  to  the  striking  of 
the  neighboring  bells. 


The  Habit  a  Disease. — As  I  have  said,  I  believe 
that,  in  the  first  instance,  sleeplessness  is  always 
caused  by  some  disease  (and  beyond  a  certain  point 
worry  and  anxiety  are  most  emphatically  diseases), 
and  that  if  a  man  is  suffering  from  insomnia  for 
some  time,  although  to  all  intents  and  purposes 
his  body  is  perfectly  healthy,  the  habit  has  become 
so  fixed  that  the  mere  fact  of  consciously  wishing 
to  cure  it  produces  the  very  state  which  it  is  his 
prime  object  to  endeavor  to  avoid.  How,  then,  can 
a  man  who  is  in  this  unhappy  predicament  escape 
from  it? 

Remedy  for  Insomnia. — I  believe  that  this  is 
mainly  a  question  of  will-power ;  that  is  to  say,  it 
will  generally  be  found  that  a  man  who  suffers 
from  insomnia  goes  to  bed  with  the  natural  inten¬ 
tion  of  going  to  sleep,  but  has  formed  the  habit  of 
thinking  about  his  business  and  domestic  affairs, 
for  a  little  time  after  lying  down.  He  only  means 
to  reflect  for  a  little  time,  but  one  thought  follows- 
another,  with  the  consequence  that  ultimately  his 
brain  is  in  an  active  condition  and  sleep  is  effectu¬ 
ally  banished.  The  great  thing  to  .secure-  sleep  is. 
either  to  be  so  physically  tired  as  to  render  thought 
impossible,  or  else  to  resolutely  close  one’s  mind 
against  the  consideration  of  anything  else  but  sleep 
itself.  But  it  may  be  argued,  in  the  case  of  a 
man  of  a  nervous  and  worrying  temperament,  that 
the  mere,  fact  of  determining  that  he  will  go  to- 
sleep  will  have  just  the  opposite  effect.  That,  I 
allow,  is  often  so,  provided  the  man’s  will-power 
were  sufficiently  strong,  for  then  he  could  definitely 
center  his  thoughts  upon  one  subject;  but,  unfor¬ 
tunately,  with  the  majority  of  men  will-power  is 
comparatively  weak,  therefore  other  measures  must 
be  adopted. 

Exercise  for  Insomnia. — Provided  a  man  is  not 

absolutely  tired  out,  the  best  thing  he  can  do  is 
to  go  through  some  form  of  exercises  immediately 
before  retiring.  If  the  exercises  are  to  be  taken 
properly,  it  is  absolutely  necessary  that  the  mind 
should  be  centered  upon  the  muscles  and  that 
everything  else  in  the  world  should  be  forgotten 
for  the  time  being.  Apart  from  this,  however,  the 
effect  of  brisk  exercise  is  to  relieve  the  overloaded 
blood-vessels  of  the  head  and  neck,  and  this  in 
itself  will  predispose  toward  sleepiness.  After  the 
exercises  a  cold  sponge-down  should  be  taken  just 
before  getting  into  bed. 

Cold  Bath  Conducive  to  Sleep.  —  In  the  case 
where  a  man  is  very  much  fatigued — as,  for  in¬ 
stance,  after  a  very  hard  day’s  work — and  feels; 
utterly  unable  to  summon  up  enough  energy  to- 
go  through  the  exercises,  the  cold  sponge-down  by 
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itself  will  be  found  very  effectual.  Care  should 
he  taken  in  either  case  to  thoroughly  wet  the  fore¬ 
head  and  the  back  of  the  neck ;  for  if  the  remain¬ 
der  of  the  body  be  bathed  and  the  head  be  neg¬ 
lected,  the  result  may  be  a  slight  headache,  which 
may  defeat  the  object  in  view. 

A  Further  Suggestion. — If,  after  taking  exer¬ 
cise  and  the  cold  sponge-down,  or  the  sponge-down 
alone,  as  the  case  may  be,  you  find  that  you  still 
lie  uneasily  awake  meditating  on  the  vanity  of 
things  in  general,  I  have  another  suggestion  to 
make,  which  I  think  will  prove  valuable,  and  that 
is  to  exercise  in  bed.  Practice  contracting  the 
muscles  as  you  lie  in  bed,  putting  all  your  will¬ 
power  into  each  muscle  in  turn,  and  not  confining 
your  attentions  to  the  muscles  of  the  arms  alone, 
but  deal  in  turn  with  every  muscle  in  the  body. 
Herein  will  be  found  one  of  the  benefits  of  having 
systematically  cultivated  muscle  contraction  such 
as  I  teach  and  insist  upon.  As  an  antidote  for 
sleeplessness  I  have  never,  in  the  whole  of  my  ex¬ 
perience,  found  one  which  has  proved  so  effectual 
as  this,  but  it  must  not  be  done  in  a  dilatory  or 
desultory  manner.  The  whole  of  the  energy,  phys¬ 
ical  and  mental,  must  be,  so  to  speak,  projected 
into  the  particular  muscle  which  is  being  con¬ 
tracted,  and  it  stands  to  reason  that  when  this  is 
done  there  will  be  left  no  room  in  the  brain  for 
agitation  over  the  events  of  the  day  or  for  worry 
as  to  what  will  be  the  outcome  of  the  morrow. 

Nature  of  Exercises.  —  It  is  not  necessary  for 
you  to  confine  yourself  to  the  exercises  which  have 
been  described.  For  this  reason  the  sufferer  may 
practice  any  exercise  which  comes  into  his  head, 
provided  he  does  it  with  all  his  might  and  with  all 
his  will.  For  instance,  he  may  try  stretching  out 
/  his  whole  body  as  far  as  possible.  He  may  prac¬ 
tice  lifting  his  head  off  the  pillow  with  the  body 
kept  quite  still,  the  movement  being  done  solely 
by  the  neck,  turning  his  head  from  side  to  side, 
letting  it  revolve  in  a  circular  manner  on  the 
neck,  keeping  the  lower  half  of  the  body  quite 
still  and  raising  a  few  inches  from  the  waist  lay 
the  abdominal  muscles;  or  practicing  the  opposite 
movement,  viz.,  keeping  the  upper  half  of  the  body 
flat,  the  legs  stiff,  and  raising  the  feet  a  few  inches, 
and,  in  fact,  any  of  the  numerous  exercises  which 
may  suggest  themselves  that  may  be  practiced 
without  fear  of  injurious  strain. 

Just  one  more  piece  of  advice.  Perhaps  you 
have  suffered  from  insomnia  mpre  or  less  for  some 
weeks.  Do  not  think  to  cure  it  in  a  single  night. 
It  may  take  several  nights,  perhaps  a  week  or  two ; 
hut  persevere,  and  I  can  promise  you  will  not  be 
I  I  2 


disappointed.  Of  eourse  I  am  taking  it  for  granted 
that  you  are  removing  all  predisposing  causes.  I 
do  not  profess  to  be  able  to  work  miracles.  If  you 
eat  a  big  supper,  the  chances  are  that  you  will 
spend  a  wakeful  night,  exercise  or  no  exercise; 
but  it  is  not  necessary  for  me  to  dilate  upon  this 
point,  for  I  assume  that  the  individual  will  not 
aggravate  those  causes  which  produce  the  disease. 


How  to  Exercise. 

In  commencing  my  system  of  exercises  there  are 
certain  questions  which  every  student  naturally 
asks.  Probably  the  first  of  these  questions  is, 
“What  part  of  the  day  ought  I  to  devote  to  these 
exercises  ?” 

When  to  Exercise. — The  answer  to  this  question 
must  depend  on  the  pupil  himself — on  his  leisure 
and  on  his  inclination.  Some  persons  find  the 
early  morning  the  best  and  most  convenient  time; 
others  prefer  the  afternoon,  and  still  a  third  class 
find  that  they  feel  best  and  have  the  most  leisure  at 
night.  I  do  not,  therefore,  lay  down  a  hard  and 
fast  rule  of  time.  The  golden  rule  is  to  select  such 
part  of  the  day  as  suits  you  best,  always  avoiding- 
exercise  immediately  after  meals.  If  possible,  let 
two  hours  elapse  between  a  meal  and  exercise. 
Moreover,  do  not  exercise  just  before  going  to  bed 
if  you  find  it  has  a  tendency  to  keep  you  awake. 
Many  of  my  pupils  find  that  they  sleep  much  bet¬ 
ter  after  exercise,  but  there  are  some  upon  whom 
it  has  a  reverse  effect. 

How  to  Dress. — If  possible,  the  pupil  should 
always  exercise  stripped  to  the  waist ;  if  he  wear  a 
singlet  it  should  be  cut  well  away  around  the  arms, 
so  as  to  allow  of  free  play  for  the  muscles  around 
the  shoulder.  It  is  also  desirable  to  exercise  before 
a  looking-glass,  for  then  the  movements  of  the 
various  muscles  can  be  followed,  and  to  see  the 
muscles  at  work,  and  to  mark  their  steady  devel¬ 
opment,  is  itself  a  help  and  a  pleasure. 

Position  in  Exercising. — In  performing  the  ex¬ 
ercises  the  pupil  should  bend  the  knees  slightly  and 
keep  the  muscles  of  the  thighs  tense ;  the  legs  will 
thus  share  in  the  benefit  of  all  the  movements. 

Progress  by  Degrees. — What  I  wish  to  impress 
on  my  delicate  pupils  is  the  desirability  of  prog¬ 
ress  by  degrees.  Many  men  before  beginning  mv 
system  of  physical  training  have  been  so  weak  that 
doctors  have  thought  little  of  the  prospect  of  sav¬ 
ing  their  lives,  yet  to-day  they  are  among  the 
strongest.  They  have  progressed  gradually,  always 
careful  not  to  undertake  too  much,  and  thus  to 
adapt  the  exercises  to  their  own  individual  re- 
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quirements.  It  may  be  mentioned  also  that  the 
old,  as  well  as  the  young,  may  derive  great  benefits 
from  my  system,  though  all  who  are  over  the  age 
of  fifty  should  moderate  the  exercises.  Pupils 
must  not  be  discouraged  because  after  the  first  few 
days’  training  they  may  feel  stiff.  It  sometimes 
happens  that  a  young  man  or  woman,  or  perhaps 
a  middle-aged  one,  sets  out  on  the  course  of  train¬ 
ing  with  the  greatest  enthusiasm.  After  the  first 
two  or  three  days  the  enthusiasm,  perhaps,  wears 
off.  Then  comes  a  period  of  stiffness,  and  the 
pupil  is  inclined  to  think  that  he  cannot  be  both¬ 
ered  to  proceed  with  the  course.  To  such  pupils 
I  would  say,  in  all  earnestness,  “Don’t  be  over¬ 
come  by  apparent  difficulties;  if  you  wish  to  suc¬ 
ceed,  go  forward;  never  draw  back.”  This  stiff¬ 
ness,  moreover,  becomes  a  very  pleasant  feeling. 
You  soon  grow  to  like  it;  personally,  indeed,  it  may 
be  said  that  it  is  one  of  the  most  agreeable  sensa¬ 
tions  I  have  ever  had. 

Time  Eequired. — Prequently  pupils  ask  me  how 
long  it  should  take  them  to  get  strong.  The  an¬ 
swer  again  depends  on  themselves,  not  only  on 
their  physical  constitution,  but  also  on  the  amount 
of  will  power  they  put  into  their  exercises.  As  I 
have  said  already,  it 'is  the  brain  that  develops  the 
muscles.  Brain  will  do  as  much  as  dumbbells,  even 
more.  For  example,  when  you  are  sitting  down 
reading,  practice  contracting  your  muscles.  Do 
this  every  time  you  are  sitting  down  leisurely,  and 
by  contracting  them  harder  and  harder  each  time, 
you  will  find  that  it  will  have  the  same  effect  as 
the  use  of  dumbbells  or  any  more  vigorous  form  of 
exercise.  It  is  very  advisable  for  all  pupils  to  get 
into  the  habit  of  constantly  practicing  this  muscle- 
contraction.  In  itself  it  is  an  admirable  exercise, 
but  it  is  perhaps  even  more  valuable  owing  to  the 
fact  that  it  improves  the  will  power  and  helps  to 
establish  that  connection  between  the  brain  and 
the  muscles  which  is  the  basis  of  strength  and 
“condition.” 

Method  in  Exercise. — It  will  be  noticed  that 
throughout  my  exercises  I  make  a  point  of  alter¬ 
nate  movements.  By  this  means  one  arm,  or,  as 
the  case  may  be,  one  set  of  muscles,  is  given  a 
momentary  rest  whilst  the  other  is  in  motion,  and 
thus  freer  circulation  is  gained  than  by  perform¬ 
ing  the  movements  simultaneously  and  the  strain 
upon  the  heart  and  lungs  relieved. 

Perspiration. — Another  question  which  pupils 
are  constantly  asking  me  is  whether  it  is  right  for 
them  to  perspire  after  the  exercises.  The  answer 
to  this  question  is  that  it  depends  on  the  constitu¬ 
tion  of  the  pupil.  If  you  perspire,  it  does  you 


good;  if  you  do  not  it  shows  that  your  condition 
is  sound  already.  Of  course  it  will  be  understood 
that  I  am  answering  in  this,  as  in  other  questions, 
for  general  cases.  There  are  always  exceptions. 

Benefits  Obtained. — Again,  “What,”  it  is  asked, 
“are  the  general  benefits  of  the  Sandow  system  of 
physical  training  ?”  The  benefits  are  not,  of 
course,  confined  to  the  visible  muscular  develop¬ 
ment.  The  inner  organs  of  the  body  also  share 
them.  The  liver  and  kidneys  are  kept  in  good 
order,  the  heart  and  nerves  are  strengthened,  the 
brain  and  energy  are  braced  up.  The  body,  in  fact, 
like  a  child,  wants  to  be  educated,  and  onl}' 
through  a  series  of  exercises  can  this  education  be 
given.  By  its  aid  the  whole  body  is  developed  and, 
as  will  be  seen,  pupils  who  have  conscientiously 
worked  at  my  system  testify  to  the  good  results 
obtained,  not  only  in  the  direction  of  vastly  in¬ 
creasing  muscular  strength,  but  of  raising  the 
standard  of  their  vitality  and  general  health. 

Effect  of  Will  Power. — For  the  beginner  the 
most  difficult  part  of  my  system  is  so  fully  to  con¬ 
centrate  his  mind  on  his  muscles  as  to 'get  them 
absolutely  under  control.  It  will  be  found,  how¬ 
ever,  that  this  control  comes  by  degrees.  The 
brain  sends  a  message  to  the  muscles ;  the  nerves 
receive  it,  and  pass  it  on  to  them.  With  regard 
to  the  will  power  that  is  exerted  it  should  be  re¬ 
membered  that  whilst  the  effect  of  lifting  is  to 
contract  the  muscles,  the  same  effect  is  produced 
by  merely  contracting  the  muscles  without  lifting 
the  weight.  This  question  of  “will  power”  has,  I 
am  aware,  troubled  a  good  many  of  my  pupils. 
The  majority  find  it  difficult  to  “put  all  they 
know”  into  movements  with  small  dumbbells,  and 
consequently  are  apt  to  be  disappointed  at  the  re¬ 
sults  of  their  work.  Not  infrequently  I  have  re¬ 
ceived  a  letter  stating  that  the  writer  is  doing 
the  exercises  an  immense  number  of  times,  occupy¬ 
ing  several  hours  a  day — three  or  four  or  even 
more — and  yet  does  not  find  that  there  is  very 
much  improvement.  The  reason  is  obvious ;  he  is 
simply  “going  through”  the  motions  and  not 
really  working  at  them.  On  the  other  hand,  here 
and  there  I  come  across  a  man  possessing  an 
amount  of  will  power  out  of  all  proportion  to  his 
strength.  The  consequence  is  that  he  soon  gets 
exhausted,  and  either  cannot  get  through  his  ex¬ 
ercises  or  only  does  so  at  the  cost  of  becoming 
thoroughly  done  up  and  jaded.  The  great  rule 
that  progress  in  the  direction  of  the  exertion  of 
will  power  should  be  gradual  and  ever  continuing 
is  one  that  many  people  confess  they  are  unable 
to  carry  out. 
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The  Magic  Cold  Bath. 

Action  of  Cold  Bath. — I  am  sometimes  accused 
of  being  a  bit  of  a  faddist  about  the  use  of  the 
cold  bath,  and  possibly  the  heading  of  this  chapter 
may  give  strength  to  that  opinion.  But  its  ex¬ 
hilarating  and  health-giving  effects  really  justify 
the  use  of  the  adjective.  The  longer  I  live,  and 
the  greater  my  experience,  the  more  am  I  con¬ 
vinced  of  its  virtues.  Let  me  advise  every  pupil 
after  exercising,  while  the  body  is  still  hot,  to  take 
a  cold  bath.  It  does  not  matter  how  much  he  may 
be  perspiring;  the  cold  bath  will  prove  exceed¬ 
ingly  beneficial.  He  must  be  careful,  however,  not 
to  take  his  bath  if  he  is  out  of  breath.  The  ex¬ 
ercise  will,  no  doubt,  quicken  the  heart’s  action; 
but  in  from  three  to  five  minutes  after  the  series 
is  completed  the  heart  should  be  beating  normally 
again.  For  persons  who  suffer  from  weak  heart  I 
should  not  advise  a  cold  bath.  As  a  general  rule 
there  is  no  need  to  ask  the  question,  “Is  my  heart 
weak?”  For  if  it  is  weak  you  should  know  it  be¬ 
yond  a  doubt.  After  every  little  exertion,  though 
the  assertion  may  appear  paradoxical,  you  will  feel 
it  beating  in  your  head. 

How  to  Take  Cold  Baths. — In  advising  cold 
baths  I  speak,  of  course,  for  persons  in  the  enjoy¬ 
ment  of  ordinary  health.  The  bath  should  be  be¬ 
gun  in  the  summer  and  continued  every  morning 
throughout  the  year.  In  the  winter,  if  the  room 
is  cold,  light  the  gas  and  close  the  window.  If 
your  hair  is  not  injuriously  affected  by  cold  water 
— and  in  many  cases,  I  believe,  cold  water  will  be 
found  to  strengthen  it — begin,  as  you  stand  over 
the  bath,  by  splashing  the  water  five  and  twenty 
times  over  your  head.  In  any  case,  if  you  are 
averse  to  wetting  the  hair,  be  careful  to  begin  by 
sponging  the  temples  and  nape  of  the  neck.  Next, 
whilst  still  standing  over  the  bath,  splash  the 
water  fifteen  times  against  the  chest  and  ten  times 
against  the  heart.  Then  jump  into  the  bath,  going 
right  down  under  the  water.  In  the  summer  you 
may  remain  in  the  water  from  ten  to  fifteen 
seconds,  but  in  the  winter  let  it  be  just  a  jump  in 
and  out  again. 

The  Hub-Down. — The  subsequent  rub-down 
with  towels  is  popularly  supposed  to  produce  half 
the  benefits  that  result  from  a  cold  bath.  I  have 
no  hesitation  in  saying  that  this  is  a  great  mistake. 
Let  me  explain  the  reason:  As  you  get  out  of  the 
bath  you  rub  down  first  one  part  of  the  body  and 
then  the  other,  and  thus,  whilst  one  part  is  being 
warmed  by  the  friction  the  other  is  getting  cold. 
Many  people  who  take  cold  baths  in  this  way  com¬ 
plain  of  touches  of  rheumatism,  and  the  whole 


trouble  arises,  I  believe,  from  different  parts  of  the 
body  being  alternately  warmed  and  chilled.  In 
order  to  overcome  the  risk  of  this  ill-effect  my  ad¬ 
vice  is  this:  Do  not  spend  any  time  over  rubbing 
yourself  down.  If  you  do  not  like  the  idea  of 
getting  into  your  clothes  wet,  just  take  the  water 
off  the  body  as  quickly  as  you  possibly  can  with  a 
dry  towel,  jump  into  your  clothes,  and  let  Nature 
restore  your  circulation  in  her  own  way.  You  will 
get  quite  as  warm  by  this  method  as  by  vigorously 
rubbing  down,  with  the  added  advantage  that  the 
heat  of  the  body  will  be  more  evenly  distributed. 
If,  owing  to  poor  health  or  other  exceptional 
causes,  the  circulation  is  not  fully  and  promptly 
restored,  walk  briskly  up  and  down  the  room.  If 
you  should  still  feel  cold  in  any  part  of  the  body 
probably  the  bath  is  not  suited  to  your  constitu¬ 
tion,  and  in  that  case  it  is  not  advised.  In  ninety- 
nine  cases  out  of  a  hundred,  however,  the  cold 
bath,  taken  as  I  have  described,  will  have  nothing 
but  the  most  beneficial  effects,  and,  if  taken  every 
morning  throughout  the  year,  it  is  the  surest  pre¬ 
ventive  that  I  know  against  catching  cold.  On 
the  other  hand,  irregularity  is  liable  to  produce 
cold.  In  short,  having  once  begun  the  cold  bath, 
make  a  rule,  summer  and  winter,  never  to  leave  it 
off.  Personally  I  find  the  very  best  form  of  the 
cold  bath  is  to  get  into  your  clothes  after  it  with¬ 
out  drying  the  body  at  all.  For  the  first  minute 
or  two  the  sensation  may  not  be  perfectly  agree¬ 
able,  but  afterward  you  feel  better  and  warmer 
for  adopting  this  method.  The  damp  is  carried 
away  through  the  clothes  and  no  particle  of  wet 
is  left.  ' 

The  Cold  Sponge. — For  pupils  who  have  not  the 
convenience  of  a  bath-room  a  cold  sponging  down 
may  be  recommended  as  a  substitute.  In  this  case 
let  two  towels  be  taken  and  soaked  with  water. 
Rub  the  front  of  the  body  down  with  one,  and  the 
back  with  the  other.  This  method  prevents  the 
towel  from  absorbing  the  heat  from  the  body,  and 
the  cold  sponging  is  thus  distributed  evenly  over 
its  surface.  Afterward  dry  the  body  quickly  as 
before,  letting  no  time  be  lost  in  getting  into  your 
clothes. 

Cold  Bath  Should  Follow  Exercise. — I  have 
often  been  asked  whether  in  the  event  of  exercising 
at  night  it  is  advisable  to  take  a  cold  bath  afterward. 
My  reply  is  “certainly.”  Always  have  a  cold  bath 
or  sponge-down  after  exercising.  It  will  make  you 
feel  “as  fresh  as  paint,”  improve  your  appetite, 
and  make  the  skin  clean  and  firm,  and  be  generally 
conducive  to  happiness  and  good  health.  Some 
people  tell  me  that  a  cold  bath  immediatelv  before 
retiring  keeps  them  awake ;  if  that  be  so,  I  should 
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advise  them  to  exercise  earlier  in  the  day.  But 
tne  exercise  and  the  cold  bath  ought  to  be  regarded 
as  inseparable. 


Physical  Culture  for  Children. 

The  First  Lesson. — Physical  Culture  is  ap¬ 
plicable  right  through  life,  from  its  dawning  day 
till  its  closing  hours.  The  principle  oil  which  the 
human  body  is  constructed  is  not  that  of  adding 
a  little,  day  by  day,  to  the  old  bulk,  but  of  de¬ 
stroying  atoms,  and  then  replacing  them  with  new 
and  additional  ones.  Nature  teaches  the  babe  in 
the  cradle  the  rudiments  of  physical  culture. 
Watch  the  chubby  little  fellow  when  he  wakes. 
His  fists  are  clenched  and  bored  into  his  eyes;  his 
tiny  legs  are  drawn  up  and  stretched  out.  “He  is 
rubbing  the  sleep  out  of  his  eyes,”  says  the  fond 
mother ;  but  the  fact  is  that  he  is  taking  his  first 
lesson  in  muscular  development  in  response  to  a 
natural  impulse. 

Physical  Culture  as  a  Preventive. — In  his 

crawling  days,  if  left  alone  and  not  encumbered 
with  outrageous  clothing,  the  youngster  continues 
to  develop,  and  does  it  naturally  and  mechanically. 
It  is  when  he  gets  a  little  older  that  the  danger 
of  physical  neglect  is  greatest.  It  is  one  of  the 
highest  duties  of  the  parent  to  see  that  their 
children  begin  to  build  the  foundation  of  a  sound 
body  and  healthy  mind  early  in  life.  It  will  save 
them  countless  pitfalls,  and  make  for  their  physi¬ 
cal,  mental  and  moral  well-being.  It  stands  to 
reason  that  if  a  boy  or  a  girl  is  allowed  to  con¬ 
tract  round  shoulders  through  habitually  stoop¬ 
ing,  or  an  ungainly  walk  through  habitually 
slouching  along,  they  will  be  heavily  handicapped 
if  they  desire  to  take  up  physical  culture  in  later 
life.  Prevention  is  always  better  than  cure,  and 
I  have  carefully  worked  out  exercises  which  may 
be  begun  when  the  child  is,  say,  five  or  six  years 
old,  and  followed  until  he  is  well  on  in  his  teens. 

Advice  to  Parents. — Parents  who  desire  to  see 
their  little  ones  grow  into  well-developed  men  and 
women  may  be  advised  to  buy  their  babies  light 
wooden  dumbbells  as  playthings.  Of  course  ex¬ 
ercises  should  not  he  attempted  until  the  child  has 
reached  the  age  of  six  or  seven,  and  then  con¬ 
siderable  discretion  must  be  used  in  prescribing 
the  same.  The  general  principle  will  hold  true, 
that  no  general  course  of  exercises  can  be  laid 
down  which  will  fit  every  child.  The  exercises 
must  be  mapped  out  in  accordance  with  the 
physical  condition  and  general  health  of  the 
child.  In  some  cases  a  boy  or  girl  of  ten  years 


may  be  so  delicate  as  to  have  no  more  strength 
than  a  more  sturdy  child  two  or  three  year*?, 
younger,  so  that  the  exercises,  in  point  of  order, 
rotation  and  number  of  times  to  be  performed,, 
must  be  regulated  accordingly.  Those  who  have 
charge  of  children  should  not  allow  them  to  over¬ 
exert  themselves,  and,  above  all,  to  exercise 
violently. 

Methods. — In  the  movements  prescribed  do  not 
let  each  arm  (nor  both  arms)  move  more  than 
once  in  a  second.  Thus,  for  example,  a  simple 
exercise,  such  as  for  the  biceps  and  triceps,  would 
be  twenty  seconds.  As  a  general  rule,  this  time 
will  be  found  sufficient  to  give  just  the  exercise 
that  is  needed.  Faster  movements  are  not  recom¬ 
mended  for  either  young  or  old.  See  that 
children  do  not  perform  the  movements  with  a 
jerk  and  that  each  exercise  is  performed  easily  and 
gracefully.  When  contracting  the  muscle  take' 
special  care  that  they  do  not  H61d  the  breath 
Even  adults  should  note  this,  for  many  pupils  are' 
inclined  to  do  this  unconsciously  when  bringing 
their  minds  to  bear  upon  the  muscles,  but  it  is 
quite  wrong,  and  the  tendency  must  be  striven 
against  until  it  is  overcome. 

My  Success  With  Children. — -With  children 
I  ha.ve  been  particularly  successful,  by  paying- 
special  attention  to  the  development  of  the  lungs. 
The  development  of  the  lungs  in  children  is  prac¬ 
tically  the  only  safeguard  against  pulmonary  dis¬ 
eases,  and  mothers  should  make  sure  that  these 
organs  in  their  children  are  correctly  developed, 
thus  reducing  the  possibilities  of  consumption  and 
other  lung  diseases  to  a  minimum.  The  preva¬ 
lence  of  post-nasal  growths  is  remarkable  in  these 
days;  but  let  me  say  that  these  growths  in  chil¬ 
dren  can  be  prevented  by- proper  attention  to  nasal 
breathing.  I  have  devised  a  special  series  of  light 
and ,  simple  exercises  for  this  purpose  that  have 
proved  conspicuously  successful  in  a  number  of 
cases  where  the  surgeon’s  knife  has  failed  to  re¬ 
move  these  growths. 


Physical  Culture  for  the  Middle-Aged. 

A  False  Notion. — It  is  scarcely  necessary  for  me- 
to  say  that  the  benefits  to  be  obtained  by  con¬ 
scientiously  working  upon  my  system  are  by  no 
means  confined  to  the  young  and  vigorous.  On 
the  contrary,  it  is  particularly  suitable  for  the 
middle-aged,  who  are  all  too  apt  to  suffer  from  the 
effects  of  the  period  of  physical  indolence  which 
has  succeeded  their  youthful  activity.  To  such,, 
the  system  should  prove  invaluable.  It  is  quite  a. 
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ialse  notion  to  suppose  that  when  once  youth  is 
passed  exercise  is  no  longer  necessary.  So  long 
as  life  lasts,  if  an  individual  wants  to  keep  healthy, 
exercise  is  just  as  necessary  as  food.  It  is  through 
neglecting  to  recognize  this  that  so  many  men  be¬ 
come  aged  before  their  time. 

Effects  of  Sedentary  Life. — When  a  man  begins 
to  get  into  middle  life  he  has  a  natural  tendency 
to  “take  things  easy.”  He  lives  more  luxuriously, 
devotes  more  time  to  the  pleasures  of  the  table, 
and  exerts  himself  as  little  as  possible.  Is  it  any¬ 
thing  to  wonder  at  that  his  health  suffers,  that  he 
grows  fat  and  flabby,  and  that  his  digestive  ap¬ 
paratus  quickly  gets  out  of  gear?  If  in  his  youth 
he  has  been  an  athlete,  the  more  will  his  changed 
mode  of  life  tell  upon  him;  it  is,  indeed,  better 
never  to  have  exercised  at  all  than  to  exercise  for 
a  few  years  and  then  drop  it  entirely.  It  is  for 
this  reason  we  hear  of  the  health  of  so  many 
athletes  failing  them  at  a  comparatively  early  age. 
And  this  failure  is,  as  a  rule,  erroneously  ascribed 
to  the  effects  upon  their  constitution  of  their  early 
efforts.  Once  and  again  errors  in  “training”  may 
be  responsible  for  poor  health  in  middle-age,  but 
in  ninety-nine  cases  out  of  a  hundred  the  com¬ 
plete  cessation  from  active  bodily  work,  combined 
with  the  greater  indulgence  which  naturally  fal¬ 
lows,  is  alone  responsible. 

Exercise  in  Moderation. — Of  course,  while  it  is 
advisable  that  the  middle-aged  man  should  exercise 
regularly,  I  must  warn  him  not  to  do  too  much. 
He  must  remember  that  what  is  perfectly  safe  and 
prudent  at  five-and-twenty  ...may  be  rash  and 
hazardous  at  fifty;  in  short,  that  he,  while  ex¬ 
ercising  consistently  and  steadily,  must  be  careful 
not  to  overtax  his  powers.  If  he  bears  this  in 
mind  he  will  find  that  the  discomforts  and  ail¬ 
ments  which  he  has  perhaps  come  to  regard  as 
natural  to  his  time  of  life  are  quickly  banished, 
and  that,  in  spite  of  his  gray  beard  and  thinning 
hair,  it  is  still  “good  to  be  alive.” 


Physical  Culture  for  Women — A  Talk  to 
Women. 

The  Gifts  of  Health  and  Strength. — I  have 
often  thought  that  if  advocates  for  Woman’s  Suf¬ 
frage  would  spend  their  time  in  urging  women 
to  take  advantage  -of  the  certain  physical  privi¬ 
leges  that  lie  at  their  feet,  instead  of  agitating  for 
political  rights,  that  may  or  may  not  prove  to  be 
privileges  when  they  are  obtained,  they  would  do 
much  more  for  their  sisters  of  to-day,  and  vastly 


more  for  those  of  generations  to  come.  It  ought 
not  to  be  difficult  to  persuade  a  woman  that  in¬ 
estimable  treasures — the  gifts  of  health  and 
strength,  of  elasticity  of  body  and  freshness  of 
mind — have  only  to  be  stooped  for  and  picked  up. 
And  yet  the  task  is  not  as  easy  as  it  seems,  and 
the  stumbling-blocks  are  Fashion  and  Custom. 
Women,  more  than  men,  are  guilty  of  neglect  of 
physical  culture,  though  even  with  men  it  is  often 
necessity  rather  than  virtue  that  is  responsible  for 
the  saner  treatment  of  their  bodies. 

The  Woman  of  To-day. — The  nature  of  Men’s 
work  compels  them  to  dress  rationally,  and  brings 
their  muscles  into  play,  so  that  they  are  obliged 
to  keep  up  to  a  certain  standard — not  a  very  high 
one,  it  is  true — of  bodily  development.  But,  un¬ 
fortunately,  it  cannot  be  denied  that  within  re¬ 
cent  years  the  physique  of  women  has  been  on  the 
down-grade.  What  we  call  our  higher  civiliza¬ 
tion  has  brought  with  it  artificial  conditions  of 
life  that  are  responsible  for  this  physical  decline, 
and  the  irony  of  it  is  that  it  is  not  a  necessary 
adjunct  of  civilization.  There  is  absolutely  no 
reason  why  the  broader  life,  the  higher  education, 
the  deeper  sympathies — the  wider  outlook,  in  a 
word — of  the  twentieth  century  woman  should  be 
attended  by  a  weaker  body,  a  less  shapely  figure, 
and  a  less  robust  constitution.  Nevertheless,  it 
must  be  admitted  that  such  is  the  case.  The 
women  of  fair  France — that  land  of  sunshine  and 
pleasure — form  a  most  striking  example  of  the 
physical  retrogression  consequent  upon  a  slavery 
to  fashion.  The  French  race  is  slowly  but  surely 
losing  its  place  among  the  civilized  nations  as  re¬ 
gards  physique  and  even  actual  numbers,  and  the 
reason  is  the  systematic  sacrifice  of  bodily  health 
and  beauty  upon  the  altar  of  fashion.  There  is  a 
great  danger  that  American  women  are  following 
in  the  'ootsteps  of  their  sisters  across  the  water. 

Effect  of  Modern  Inventions. — It  is  interesting 
to  glance  back  through  the  generations,  even  as 
far  as  the  ancients.  If  we  stop  midway  back  we 
find  that  we  drive  where  our  ancestors  walked;  we 
are  replacing  the  stairs  with  the  elevator;  the  au¬ 
tomobile  is  displacing  the  bicycle;  we  favor  in¬ 
door  amusements  rather  than  outdoor  games  and 
contests.  In  short,  we  are  in  danger  of  becoming 
a  race  of  people  whose  sole  physical  exertion  will 
consist  in  pressing  buttons  and  turning  levers. 

The  Ideal  in  Woman. — It  is  not  difficult  to  un¬ 
derstand  how  the  ideas  of  womanly  beauty  came 
to  demand  that  the  figure  should  be  twisted  and 
contorted.  Rodin,  far  and  away  the  greatest  living: 
sculptor,  gives  it  as  his  dictum  that  an  artist’s 
tendency  ought  to  be  toward  the  accentuation  of 
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Nature’s  lines.  That  is  to  say,  the  tendency  ought 
to  be  toward  making  the  full  parts  fuller,  the 
slender  parts  more  slender,  the  broad  parts 
broader,  and  the  small  parts  smaller.  And  in  this 
I  consider  he  is  right.  Doubtless  the  same  idea, 
unexpressed,  is  at  the  bottom  of  the  cramping 
corset  and  the  pinched  foot.  It  is  forgotten  that 
there  is  an  ideal  which  must  be  observed,  and 
which  cannot  be  passed,  and  it  must  be  re¬ 
membered  that  the  ideal  must  be  attained  by  de¬ 
velopment,  not  by  contortion. 

The  Demands  of  Fashion. — It  passes  the  wit  of 
man  to  discover  how  self-respecting  women  can 
employ  the  various  deceptions  so  commonly  used, 
with  a  view  to  heighten  their  attraction.  We 
have  the  high-heeled  shoe,  the  pointed  toe,  and 
many  other  artifices  which  will  occur  to  the  minds 
of  my  lady  readers.  Now,  this  is  all  bad.  It  is 
foolish,  to  begin  with,  for  the  creation  of  woman 
was  not  so  imperfect  that  it  requires  the  art  of 
man  to  improve  upon  it.  Such  contrivances  in 
men  would  be  properly  despised,  and  in  women 
they  often  are.  But  few  women  can  escape  from  the 
thralldom  of  fashion.  What  high  personage  it  is, 
or  secret  conclave  of  great  power  seated  on  some 
mysterious  dictatorial  throne,  I  know  not;  but, 
once  the  edict  has  gone  forth,  no  tyranny,  no  im¬ 
perial  Caesar,  was  ever  obeyed  with  such  absolute 
and  slavish  obedience.  The  word  goes  forth  that 
the  skirt  is  to  trail  along  the  ground.  No  one 
knows  where  the  word  comes  from;  but  from 
country  to  country,  and  continent  to  continent,  it 
goes,  and  the  world  of  women  wears  the  trailing 
skirt.  I  regard  this  compulsion  to  obey  fashion 
as'  the  great  cause  of  the  physical  decline  of 
women.  Whatever  the  cause  is,  the  results  are 
serious. 

Evils  of  Fashionable  Dress. — Women,  I  take  it, 
were  meant  to  be  healthy.  A  woman  was  not 
meant  to  go  through  life  a  tremulous  mass  of  dis¬ 
ease  and  weakness.  But,  in  spite  of  this,  the 
modern  mother  teaches  her  growing  girls  as 
though  this  were  one  of  the  first  laws  of  Nature. 
Now,  let  it  be  understood,  to  begin  with,  that  any 
arrangement  of  dress  that  does  not  give  free  play 
to  the  body  is  bad.  The  narrow,  thin  shoe,  for 
example,  not  only  destroys  the  foot  and  makes 
it  ugly,  but  interferes  with  the  circulation,  caus¬ 
ing  chilblains,  etc.  Not  only  does  it  interfere 
with  the  local  circulation,  it  also  does  with  the 
general  circulation.  I  have  seen  women  faint 
from  wearing  too  small  shoes,  and  half  the  colds 
and  chills  are  brought  about  by  the  feet  being  in¬ 
sufficiently  protected  against  the  cold.  It  is 


hardly  necessary  for  me  to  say  anything  here 
about  the  corset;  my  views  on  this  subject  are 
well  known. 

A  View  on  Change  in  Dress. — The  changes 
which  I  should  like  to  see  in  the  life  of  the  modem 
woman  are  three:  (1)  Loose,  easy  clothing;  (2) 
encouragement  to  engage  in  outdoor  sports  in 
girlhood;  (3)  systematic  exercise,  carried  on 
throughout  life.  As  regards  clothing,  the  corset 
should  be  so  mobile  as  to  give  the  muscles  of  the 
trunk  free  room  for  play.  Of  course,  the  ideal 
figure  is  one  in  which  the  muscles  are  so  devel¬ 
oped  that  they  will  need  no  support,  and  yet  allow 
the  figure  to  be  graceful.  The  Venus  de  Milo  is 
for  us  the  absolute  type  of  feminine  beauty.  If 
any  curious  reader  takes  the  trouble  to  secure  a 
picture  of  Venus  de  Milo,  and  sketch  in  a  "corset- 
waist”  over  the  figure,  she  will  find  how  little  it 
improves  the  statue.  But  that  pitch  of  perfection 
is  not  for  our  day.  Generations  of  destruction 
must  be  followed  by  years  of  construction,  and  I 
do  not  think  it  at  all  likely,  or  indeed  advisable,, 
that  women  should  leave  off  corsets  at  once. 
What  I  do  advise,  however,  is  the  use  of  common 
sense  in  the  choice  of  the  corset.  The  dress¬ 
maker’s  law  is  that  the  woman  is  made  to  fit  the 
corset.  Reverse  this  law,  and  make  the  corset  fit 
the  woman.  Then  as  the  muscles  grow  they  must 
be  allowed  room  to  contract  and  expand,  and  not 
be  put  in  splints. 

Evils  of  the  Corset. — Just  think,  for  a  moment, 
of  the  results  of  corset-wearing;  lateral  curvature 
of  the  spine,  short-windedness,  susceptibility  of 
lung  disease,  anaemia,  congestion  of  the  abdominal 
organs,  are  some  of  them.  Now,  I  want  women  to 
understand  that  they  can  be  healthy;  and  with 
health  comes  beauty.  But  neither  can  be  obtained 
by  the  aid  of  the  dressmaker. 

Evils  of  Tight  Shoes. — But  the  corset  is  not  the 
only  article  of  wear  that  harms  the  body.  Take 
the  average  woman’s  foot-gear,  and  you  will  find 
that  it  is  an  instrument  of  malformation — an 
implement  of  torture  as  surely  as  the  infamous 
"boot”  of  the  Inquisition,  and  borne  with  equal 
heroism  in  a  less  worthy  cause.  The  two  simple 
illustrations  given  here  explain  themselves. 

Exercise  is  Demanded. — It  would  be  absurd, 
however,  to  attribute  all  the  ills  to  which  woman’s 
flesh  is  heir,  to  corsets  and  shoes.  Negative  evils 
as  web  as  positive  evils  are  responsible.  There  has 
been  dire  neglect,  as  well  as  foolish  distortion,  and 
whilst  the  adoption  of  common-sense  clothing  is 
a  step  in  the  right  direction,  exercise  is  the  one 
thing  that  will  first  bring  all  the  muscles  into  a 
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healthy  condition,  and,  second,  make  them  of  true 
value  to  their  possessor.  Now,  it  was  exercise, 
simple  life,  and  untrammeled  bodies  that  made 
the  Grecian  women  what  they  were,  and  it  is  ex¬ 
ercise,  simple  lives,  and  untrammeled  bodies  that 
will  make  our  modern  women  modem  Yenuses. 

“What  exercise?”  you  say. 

First.  Simple  exercise  on  the  hill-side;  un¬ 
conscious,  recreative  exercise. 

When  Sydenham,  the  father  of  English  medi¬ 
cine,  was  dying,  he  said  that  he  died  happy  be¬ 
cause  he  left  behind  him  two  great  physicians — 
fresh  air  and  exercise.  Nothing  could  be  truer; 
and  I  am  happy  to  say  that  these  two  essentials 
to  health  and  strength  are  not  denied  to  women 
to-day  as  they  were  one  hundred  years  ago. 

Second.  Systematic  exercise. 

“But,”  you  will  say,  “the  Greek  women  never 
exercised  systematically." 

The  Greek  Woman. — Yes,  that  they  did,  and  in 
public  too,  day  by  day,  in  Athens  and  Sparta.  In 
Sparta,  both  male  and  female  had  to  exercise 
publicly  in  the  parade  ground  from  the  age  of 
five.  What  exercises  they  did  we  know  not,  nor 
shall  we  ever  find  out,  I  am  afraid.  Their  system 
of  movements,  which  must  have  been  an  ideal  one 
to  produce  such  ideal  results,  is  irrevocably  lost, 
but  I  do  not  despair  of  replacing  it.  Science  has 
taught  us  much  which  the  Greeks  did  not  know, 
and  with  a  combination  of  science  and  experience 
much  may  be  done. 

Effect  of  Exercise. — What  is  the  effect  of  ex¬ 
ercise  ?  one  may  ask.  The  first,  but,  in  my 
opinion,  by  no  means  the  most  important  result, 
is  the  increase  in  physical  strength.  And  yet  this 
means  that  the  woman  is  capable  of  standing  a 
greater  or  a  longer  strain  than  before;  that  tasks 
which  before  were  exhausting  are  now  performed 
with  ease,  or  even  become  exhilarating.  It  is  by 
no  means  the  muscles  of  the  limbs  that  stand  alone 
in  need  of  development.  It  is  the  muscles  of  the 
trunk.  To  overestimate  the  importance  of  these 
muscles  would  be  impossible.  The  great  muscles 
of  the  torso  are  the  muscles  which  usually  give 
way  under  a  strain,  and  strength  in  the  limbs  is 
of  but  little  use  unless  there  be  present  also 
strength  of  the  great  trunk  muscles.  And  when 
we  can  secure  a  system  of  exercise  which  does  not 
omit  a  single  part  of  the  organic  and  muscular 
system,  then  we  may  rest  assured  that  the  practice 
of  it  will  give  a  complete  balance  of  health  and 
vigor  in  every  part  that  will  make  the  individual’s 
life  an  enviable  one. 

Exercise  makes  every  tissue  healthy  by  strength¬ 


ening  the  heart  and  circulation,  deepens  the  lungs 
so  that  the  blood  is  properly  oxygenated,  assists  the 
venous  circulation  by  movement  and  muscular  con¬ 
traction  so  that  the  portal  vein  is  properly  emptied 
and  the  liver  circulation  is  not  allowed  to  become 
sluggish.  The  improved  digestion  which  follows, 
as  a  matter  of  course,  together  with  the  other 
changes,  gives  a  health  and  purity  of  skin,  a  clean¬ 
ness  and  firmness  of  tissue,  symmetrical  propor¬ 
tions,  bright  eye,  and  clear  brain,  without  which 
the  beauty,  vigor,  and  happiness  of  health  can 
never  be  attained. 

Out-of-Door  Sports. — The  ordinary  out-of-door 
sports  are  excellent,  although  they  are  not  so 
good  as  the  ancient  Greek  game  of  ball;  but  ex¬ 
ercise,  to  be  of  proper  avail,  must  be  systematic, 
to  secure  an  even  development  and  symmetrical 
proportion  of  all  parts. 

Fencing. — Fencing  has  come  more  into  vogue 
in  late  years,  but  it  is  almost  certain  to  cause 
curvature  of  the  spine  in  a  girl  whose  spinal 
muscles  have  never  been  permitted  to  become 
strong,  but  have  been  kept  weak  by  the  support  of 
artificial  stays.  Even  in  strong  men  “fencer’s 
scoliosis”  is  extremely  common.  Rowing  and 
cycling  tend  to  contract  the  chest,  and  dancing  in 
a  close  room,  with  intervals  of  ices  and  sitting  out, 
can  hardly  be  classed  among  the  exercises. 

Exercise  Will  NotiMake  Women  Muscular. — We 

must,  therefore,  fall  back  upon  a  system  of  exercise 
specially  constructed  so  as  not  to  omit  the  de¬ 
velopment  of  any  single  part  or  organ.  And  let  it 
be  remembered  that  the  great  objection  to  women 
exercising — namely,  the  fear  of  becoming  muscu¬ 
lar — is  quite  without  foundation. 

I  am  quite  aware  that  there  is  a  very  wide¬ 
spread  notion  that  exercise  tends  to  coarsen  and 
render  a  woman  unbeautiful,  but  that  is  absolutely 
false.  Were  there  any  truth  in  it  I  should  indeed 
despair  of  converting  my  fair  readers  to  my  way 
of  thinking,  for  truly  it  is  woman’s  mission  to  look 
beautiful.  But  the  idea  is  absurd ;  Nature,  which 
intended  woman  to  look  lovely,  also  intended  her 
to  be  healthy  :  indeed,  the  two  are  practically 
synonymous.  Of  course,  improper,  violent  and 
one-sided  exercise  will  naturally  result  in  making 
a  woman  clumsy,  heavy,  and  ungraceful,  but 
proper  exercise,  having  for  its  object  symmetrical 
and  perfect  development,  will  have  an  exactly  con¬ 
trary  effect.  Curiously  enough,  the  visible  effect 
of  proper  exercise  upon  a  woman’s  muscles  is  not 
precisely  the  same  as  upon  those  of  a  man. 
Regular  and  gradual  progressive  exercise  will  not 
make  a  woman’s  muscles  prominent,  but  will 
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cause  them  to  grow  firm  and  round  and  impart  to 
the  outline  of  the  figure  those  graceful  contours 
.which  are  so  universally  admired.  Without  well- 
•conditioned  muscle  the  most  beautifully-propor¬ 
tioned  woman  in  the  world  will  look  comparatively 
shapeless  and  flabby;  her  muscles  are  not  required 
to  show  up  as  in  the  case  of  a  man’s,  but  they  must 
he  there  all  the  time  as  a  solid  foundation  for  the 
•over-lying  flesh.  Take  a  woman’s  arm,  for  in¬ 
stance,  if  it  has  been  duly  exercised  and  developed 
it  is  easy  enough  to  see  that  its  shapeliness  and 
good  modeling  are  due  to  the  muscles;  white  and 
soft  though  the  skin  may  be,  you  can  tell  at  a 
glance  that  it  is  firm  and  elastic  to  the  touch.  On 
the  other  hand,  the  arm  of  the  woman  who  has 
never  exercised  the  muscles  betrays  the  fact  un¬ 
mistakably;  it  may  be  plump  and  round,  but  its 
lines  are  lacking  in  beauty,  its  movements  in  grace ; 
and  so  with  the  figure  generally. 

Effects  of  Systematic  Exercise  on  Women. — It 
cannot  be  too  often  repeated  that  woman  is  not 
simply  a  weaker  man ;  she  is  physically  an  entirely 
different  being.  The  muscles  in  women  are  long, 
and  never  develop  in  size  so  as  to  form  large  masses 
or  hard,  abrupt  lines.  In  men  the  muscles  are  short, 
and,  when  they  are  powerful,  one  sees  all  over  the 
frame  the  strong,  striking  lines  and  muscular 
masses  characteristic  of  men  of  vigor.  In  women  the 
muscles  simply  become  firm,  close-knit,  and  well- 
rounded,  and  show  under  the  layer  of  fatty  tissue 
intervening  between  muscle  and  skin  only  in  soft, 
hardly  discernible  masses,  just  sufficiently  to  give 
a  delicate  moulding  to  the  form.  This'  layer  of 
fatty  or  adipose  tissue  is  peculiar  to  women;  it 
exists  in  the  male  until  adolescence,  and  then  dis¬ 
appears  ;  but  in  women  it  persists,  except  in 
disease  or  bad  health,  until  the  age  of  fifty.  It 
softens  all  the,  outlines,  so  that  the  danger  really 
is,  not  that  woman  should  have  too  strong  lines, 
but  that  want  of  exercise  should  cause  her  to  have 
no  lines  at  all,  but  a  sort  of  shapeless  rotundity. 
As  this  layer  of  adipose  tissue  does  not  form  where 
no  muscle  lies  between  bone  and  skin,  there  is  in 
woman  where  the  bones  are  subcutaneous  an  ex¬ 
quisite  dimpling,  which  is  a  characteristic  beauty 
of  the  sex.  In  man,  the  bones  in  these  situations 
show  as  hard,  prominent  masses.  So  it  will  be 
seen  that  in  these  and  many  other  points  women 
cannot  approach  to  the  masculine  type,  even  if 
they  try. 

The  effects  of  my  system  are  very  rapidly  notice¬ 
able.  It  reduces  the  size  of  the  waist,  makes  the 
limbs  round,  the  figure  pliant,  the  walk  and  car¬ 
riage  graceful  and  easy.  For  those  women  who  are 
doomed  to  a  more  or  less  sedentary  life  it  works 


wonders,  and  those  whose  means  and  occupation 
permit  of  their  indulging  in  a  healthier  out¬ 
door  life  will  find  it  a  splendid  preparation  for 
theii  favorite  pastimes. 

Just  a  word  with  regard  to  complexion.  A  fine 
skin  and  a  good  healthy  color  are  the  best  proofs 
of  the  possession  of  good  health.  Indeed,  without 
health  a  good  skin  and  complexion  are  out  of  the 
question;  and  where  is  the  woman  who  does  not 
desire  to  possess  both  ?  She  is  indeed  rare.  There¬ 
fore,  to  those  women  who,  while  they  do  not  set  a 
high  enough  value,  upon  health  and  strength  for 
their  own  sakes,  yet  desire  to  be  fair  to  look  upon, 
I  say  the  two  things  must  inevitably  go  hand  in 
hand.  Whether  your  prime  object  be  to  obtain 
beauty  or  health  does  not  matter ;  by  working  upon 
my  system  you  will  obtain  both. 

The  Introduction  of  My  System. — Until  my 
system  was  published  there  was,  if  we  except  the 
Greeks,  practically  no  such  thing  as  the  physical 
education  of  women.  In  England  and  America 
calisthenics,  as  they  were  called,  consisted  chiefly 
of  exercises,  or  rather  movements  with  light 
wands,  which  were  practiced  more  for  spectacular 
effect  than  for  physically  beneficial  results,  and 
were  given  to  young  ladies  in  high-class  boarding 
schools,  and  described  in  prospectuses  as  physical 
education  and  deportment.  These  might  be  grace¬ 
ful  when  performed  in  concert,  but  would  have 
absolutely  no  effect  upon  the  physical  well¬ 
being  of  the  body,  as  in  most  cases  the  pupils  were 
encouraged  to  be  lackadaisical  rather  than  to  exert 
any  physical  energy.  The  style  of  deportment  that 
was  prevalent  only  a  few  years  ago  was  responsible, 
to  a  large  degree  for  certain  common  malforma¬ 
tions. 

Why  My  System  Benefits  Women. 

I  am  exceedingly  anxious  to  remove  the  impres¬ 
sion,  which  has,  I  fear,  gained  ground,  that  my 
system  is  not  a  thing  for  women.  Now-a-days, 
when  women  have  practically  freed  themselves 
from  the  antiquated  ideas  of  a  generation  or  so 
ago,  there  ought  to  be  small  difficulty  in  convinc¬ 
ing  them  that  to  make  the  best  of  themselves,  in 
a  physical  sense,  is  just  as  imperative  a  duty  for 
them  as  for  their  brothers.  Women  go  in  for  all 
sorts  of  sports  and  pastimes  to-day ;  they  bicycle, 
row,  play  tennis  and  hockey,  and  not  infrequently 
display  no  small  degree  of  excellence  in  sports 
which  have  hitherto  been  regarded  as  “for  men 
only.”  This  is  a  hopeful  sign,  but  I  am  not  at  all 
sure  that  in  many  cases  it  is  not  more  provocative 
of  harm  than  good.  Women  are  possessed  of  a 
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great  amount  of  nervous  energy,  and,  unless  their 
bodies  and  organs  are  gradually  and  systematically 
trained  to  bear  exertion  and  fatigue,  they  are 
likely  to  attempt  performances  which  are  quite  be¬ 
yond  their  physical  power,  although,  buoyed  up 
as  they  are  by  a  fund  of  nervous  energy  and  mental 
exhilaration,  they  may  observe  no  ill-effects  at  the 
time.  This  is  one  reason  why  it  is  so  advisable  for 
women  to  commence  by  working  upon  my  system, 
which  is  so  mild  and  gradual  that  they  can  mrsue 
it  without  any  risks,  and,  while  daily  growing 
stronger  and  healthier,  be  scarcely  conscious  that 
they  are  making  any  effort  whatever. 

Married  Women  and  Physical  Culture. — Mar¬ 
ried  ladies  are  frequently  writing  to  me,  testifying 
as  to  the  value  of  my  system  of  Physical  Culture, 
which,  as  they  say,  has  made  them  such  healthy 
mothers,  and  signifying  their  intention  of  bring¬ 
ing  up  their  children  on  the  principles  laid  down 
by  me  for  the  cultivation  of  sound  health  and 
strength,  since  these  were  the  means  of  rescuing 
them  from  an  unhealthy  and  weakly  existence. 
This  is  a  point  on  which  too  much  emphasis  can¬ 
not  be  laid,  and  women  should  remember  that  in 
properly  developing  the  trunk  muscles  they  are 
not  only  saving  themselves  untold  agony,  but  are 
really  building  for  the  generations  to  come. 

My  System, — I  have  devised  a  regular  set  of  ex¬ 
ercises,  arranged  on  scientific  principles,  and  in 
them  I  have  taken  into  consideration  the  harm 
already  done,  and  have  given  the  weakened  parts 
special  attention.  These  exercises  ought  to  be 
gone  through  before  a  meal,  not  after,  and  should 
invariably  be  followed  by  a  cold  sponge,  cold  chest 
sponge,  tepid  sponge,  warm  bath,  or  cold  bath,  ac¬ 
cording  to  strength.  The  spinal  spray  or  spinal 
douche  is  also  good.  If,  after  the  bath,  a  splendid 
glow  is  not  felt,  then  you  are  not  getting  the  full 
benefit,  and  you  must  modify  it,  making  it  tepid, 
instead  of  cold,  for  example,  or  limiting  it  to  the 
chest  instead  of  making  it  general. 

A  Word  on  the  Bath. — ISTo  unnecessary  time 
should  he  spent  in  the  hath,  and  1  he  clothes 
should  be  resumed  as  soon  as  possible.  It  is  a 
mistake  to  stand  about  the  bathroom  elaborately 
drying  the  body,  on  account  of  the  risk  of  cold. 
While  one  part  of  the  body  is  being  vigorously 
scrubbed  to  induce  warmth  and  dryness,  another 
part  may  catch  cold.  My  advice  is  that  the  body 
should  be  wiped  rather  than  rubbed,  and  as  soon 
as  the  superfluous  water  is  removed  the  clothes 
should  be  put  on  while  the  body  is  still  damp. 
There  is  less  danger  of  cold  being  taken  if  this 
course  is  followed  than  if  great  pains  be  taken  to 
dry  the  body  before  putting  on  the  clothes. 


How  and  When  to  Exercise. — The  exercise 
should  last  about  twenty  minutes,  though  it  is  ad¬ 
visable  to  work  up  to  that.  At  first  it  should  be 
gone  through  gently,  and  in  a  day  or  two  the 
movements  may  be  performed  more  thoroughly 
and  with  more  will  power.  If  exercise  is  taken  at 
night  instead  of  in  the  morning,  it  should  be  fol¬ 
lowed  by  the  bath  or  a  sponge  down.  If  the  bath 
before  retiring  causes  sleeplessness,  take  your  ex¬ 
ercise  earlier,  but  do  not  give  up  the  cold  bath; 
it  is  one  of  the  surest  known  preventives  against 
catching  cold.  It  will  be  instructive,  while  dress¬ 
ing  after  the  exercise  and  bath,  to  stand  with  back 
to  the  wall,,  heels,  hips,  shoulders  and  back  of 
head  touching  the  wall.  Now  attempt  to  button 
the  corset  as  you  wore  it  before.  You  cannot. 
Well,  you  are  beginning  to  see  the  difference  be¬ 
tween  being  your  dressmaker’s  woman  and 
Nature’s  woman. 

Effects  of  Non-Exercise. — If  a  woman  persist¬ 
ently  neglects  to  exercise  those  muscles  which  Na¬ 
ture  has  provided  her  to  assist  her  in  the  great 
crises  of  life,  she  will  have  to  pay  the  price — a 
double  price  of  pain  to  herself  and  risk  to  her  off¬ 
spring.  Civilization  has  rendered  maternity  a 
painful,  dangerous  and  tedious  business.  The 
women  of  the  olden  days  were  saved  much  suffer¬ 
ing  and  danger.  The  Roman  and  Grecian  women 
did  not  wear  corsets,  but  they  accompanied  their 
husbands  to  the  wars,  and  when  a  child  was  born 
they  took  it  up  and  walked  on.  We  find  savage 
women  doing  the  same  thing  now;  but  in  highly 
“civilized”  countries  a  child  is  born  only  after  ex¬ 
haustive  exertions,  and  the  mother  is  often  ill  for 
weeks,  and  her  whole  nervous  system  is  shattered. 

Muscle-Bound. 

Ideas  Prevalent. — I  am  questioned  so  frequently 
about  the  condition  known  as  “muscle-bound”  that 
I  want  to  drop  the  thread  of  my  talk  for  a  moment 
to  explain  its  true  meaning.  Probably  ninety-nine 
out  of  every  hundred  men  would  be  unable  to  define 
the  term.  Most  people  rightlv  have  the  idea  that 
when  you  speak  of  an  individual  being  “muscle- 
bound”  you  mean  that  he  labors  under  the  disad¬ 
vantage  of  not  being  able  to  use  his  muscles  quick- 
ly,  and  then  only  uses  them  with  great  effort.  The 
frequent  coexistence  of  great  muscular  strength 
with  this  condition  has  led  people  to  the  curious 
error  of  imagining  that  the  two  are  practically 
synonymous.  While  the  two  are  often  coexistent, 
it  does  not  follow  that  one  is  the  cause  and  the 
other  the  effect ;  that  it  to  say,  that  great  develop¬ 
ment  of  muscle  causes  a  man  to  be  “muscle- 
bound.” 
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The  Condition  Defined. — In  a  few  words  I  hope 

to  make  clear  the  exact  meaning  of  this  expression. 
We  shall  first  consider  a  brief  description  of  the 
general  plan  of  the  muscles  and  the  manner  in 
which  they  work.  All  the  muscles  of  the  human 
body  (I  refer  to  voluntary  muscles)  are  arranged 
in  pairs.  For  example,  the  muscles  of  the  upper  arm 
consist  of  the  biceps  and  triceps;  the  former,  situ¬ 
ated  on  the  inside,  is  used  in  flexing  the  arm  at  the 
elbow,  while  the  latter  straightens  it  out  again. 

Philosophy  of  Muscular  Action. — Now,  it  is 
essential  for  rapid  and  easy  movement  of  the  limbs 
that  these  opposing  muscles  should  be  equally  de¬ 
veloped,  for  what  is  the  result  if  one  of  any  pair 
is  developed  to  the  neglect  of  the  other?  Let  us 
take  the  arm  as  a  familiar  illustration.  We  will 
suppose  that  the  biceps  are  largely  developed  and 
the  triceps  almost  non-existent.  As  the  biceps 
grow  bigger  and  stronger,  their  natural  tendency 
is  to  pull  the  arm  up  unless  they  are  counteracted 
by  the  tendency  of  the  triceps  to  stretch  it  out. 
In  the  case  where  the  biceps  are  infinitely  stronger 
than  the  triceps,  their  pulling-up  tendency  is  but 
feebly  resisted,  and  as  a  result  they  are  perpetually 
in  a  state  of  semi-contraction.  Now,  when  a 
muscle  is  contracted  it  becomes  shorter.  So  the 
biceps  become  shorter  and,  owing  to  the  want  of 
power  in  the  triceps,  are  never  properly  stretched 
out.  Consequently  they  remain  more  or  less  con¬ 
tracted  permanently;  the  tendons  which  secure 
them  also  shorten,  and  if  the  condition  is  not 
speedily  remedied  it  becomes  permanent.  This  is 
what  we  call  being  “muscle-bound.” 

Cause  of  Condition. — The  reader  will  now  have 
little  difficulty  in  understanding  how  it  is  that 
men  with  great  muscular  development  frequently 
suffer  from  this  defect.  It,  of  course,  is  due  to 
uneven  development.  However  large  a  man’s  bi¬ 
ceps  might  be,  were  his  triceps  equally  developed 
he  would  run  no  danger  of  being  “muscle-bound.” 
So  with  any  of  the  other  groups  of  muscles.  Thus 
when  it  is  thoroughly  grasped  what  is  meant  by 
the  term  “muscle-bound,”  it  is  comparatively  easy 
to  see  what  gives  rise  to  the  condition.  It  is  practi¬ 
cally  always  caused  by  exercises  which  affect  only 
a  few  muscles.  This  condition  usually  arises  in 
the  case  of  the  biceps,  since  they  are  used  more 
often  than  the  triceps.  This  state  is  aggravated  by 
the  fact  that,  through  ignorance  or  deliberation, 
much  more  attention  is  given  the  biceps  than  the 
triceps.  Gymnasts  are  great  sinners  in  this  re¬ 
spect,  and  it  is  among  them  that  cases  of  “muscle- 
bound”  are  most  frequent.  While  it  is  quite 
possible  in  a  gymnasium  to  adjust  exercises  so  that 
everymuscle  is  equally  developed,  it  is  seldom  done. 


Remedy  Against  the  Condition. — To  guard 
against  this  condition  every  muscle  in  the  body 
must  be  equally  exercised.  Athletic  sports  or 
games  will  not  ameliorate  this  condition,  for  I 
have  studied  the  subject  deeply  and  know  of  no 
single  game  or  sport  which  exercises  all  the  mus¬ 
cles  of  the  body ;  most,  indeed,  only  touch  one  or 
two  groups.  The  only  safe  preventive  lies  in 
systematic  scientific  exercise. 

Cure  for  the  Condition. — Can  this  condition 
be  cured?  Yes!  but  the  older  the  case,  the  more 
painful  the  cure.  The  process  of  repeatedly  forc¬ 
ing  the  muscles  to  stretch,  against  their  own  in¬ 
clination,  until  they  can  be  completely  relaxed,  is 
lengthy  and  painful.  It  must  be  remembered  that 
where  muscle  has  been  long  neglected  it  seems  to 
be  incapable  of  acting  upon  any  influence  communi¬ 
cated  from  the  brain.  Before  the  proper  connection 
between  brain  and  muscle  can  be  restored  very 
great  concentration  is  necessary.  In  very  bad  cases 
any  attempt  at  cure  must  be  gradual,  otherwise 
the  tendons  may  be  strained  or  actually  ruptured. 

Characteristics  of  this  Condition. — It  is  very 
easy  to  discover  this  condition.  In  fact  it  can 
be  told  by  touch  alone,  without  even  an  inspection 
of  the  suspected  muscle.  The  “  bound  ”  muscle 
will  invariably  be  found  to  be  hard  when  in  a 
state  of  repose — possibly  nearly  as  hard  as  when  it 
is  consciously  flexed;  for  as  has  been  seen,  it  is 
practically  always  in  a  state  of  semi-contraction. 
It  is  quite  a  mistaken  notion  that  the  test  of  good 
muscles  lies  in  their  hardness.  It  lies  neither  in 
their  quantity  nor  their  hardness.  Quality  of 
muscle  is  what  must  be  looked  for,  and  the  test  of 
quality  is  the  power  of  mobility  of  the  muscle. 
A  muscle  to  be  in  good  condition  should,  when  re¬ 
laxed,  be  quite  soft;  when  contracted,  the  harder 
the  better.  The  greater  the  difference  between  the 
two  states  the  better  the  muscle. 

The  Sandow  System  and  “Muscle-Bound.” — A 

reproach  hurled  at  my  system  by  those  who  have 
only  a  faint  idea  of  what  the  system  really  is  has 
been  the.';  it  tends  to  make  one  “muscle-bound.” 
I  think  I  have  demonstrated  the  inherent  absurd¬ 
ity  of  such  a  suggestion.  The  persistent  exercise 
of  every  muscle  in  the  body  renders  such  a  condi¬ 
tion  absolutely  impossible ;  however  much  the 
muscles  are  developed,  they  are  symmetrically  de¬ 
veloped.  These  are  points  which  I  absolutely 
insist  upon  in  my  system.  Many  in  a  f Muscle- 
bound”  condition  have  taken  up  my  system,  and 
I  am  glad  to  say  have  met  with  the  happiest 
results. 
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Rubber,  the  treatment  of  . 1709 

-tire,  making  of . 1641 

Rules  for  calculating  areas,  volumes, 

capacities  . 878-9 

of  debate  and  order  .  714 

of  order  for  deliberative  bodies.  711 

Running,  record  times  of  . 1027 

Rural  free  delivery,  Addenda  ....'.  12 

progress  of  . 1023 

Russo-Japanese  War,  Addenda  ....  12 


of  War,  powers  and  duties.  .  .  .  667 
Secrets,  mechanical,  various  kinds  of  1715 
and  mysteries  of  mechanics.  ...  1703 


Securities,  kinds  and  principles  of..  1173 

Seed,  quantity  for  an  acre  . 1062 

Senate,  National,  organization  of.  .  681 

of  U.  S . ’.  .  .  499 

Senators  in  58th  Congress  .  691 

in  59th  Congress  .  695 

Sentences,  analysis  of  .  899 

classification  of  .  898 

meaning  and  construction  ....  897 

Sessions  of  Congress .  500 

Sewing  machines,  making  of  ..949,  1649 

Shakers,  Society  of  .  502 

Shay’s  Rebellion  .  503 

Sheep,  number  and  value .  967 

Shipbuilding  industry  507,  930,  949,  1651 
Shipping  and  warehousing,  business 

principles  of  . 1174 

Shirts,  art  of  making  . 949,  1653 

Shoddy,  the  making  of  . *949,  1654 

Shoe  and  boot  making  . 940,  1447 

and  boot  materials  used  .  93©> 
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■Shoe  and  boot  products .  931 

Shoes,  how  to  care  for . 1715 

Show  cases,  the  making  of  ...949,  1654 

Signal  system,  automatic  . 1654  . 

Silk  and  silk  goods  making  .  .  949,  1656 
culture  and  spinning  ....949,  1655 

manufactures,  by  States  .  921 1 

manufactures  of  .  921 

production  .  509 

to  restore  lustre  of  . 1710 

Silo,  capacity  of  circular . 1025 

Silver  and  gold  certificates  . 1111 

and  gold,  stock  of  in  U.  S . 1122 

and  gold,  value  of  production .  .  954 
coinage,  value  of  by  States....  955 

production  and  coinage .  509 1 

to  restore  tarnished  . 1715 

value  compared  with  gold . 1029 

Skins,  animal,  in  the  arts . 1658 

Slaughtering  and  packing  industry .  1029 

methods  . 649,  1658 

Slavery,  history  of  .  511 

Sleep,  amount  of,  for  a  child . 1069 

Slot  machines,  making  and  uses . 1600 

Smelting  and  refining  methods.  949,  1661 
Smokers,  how  they  are  deceived ..  1714 

Smoot  case,  Addenda  .  13 

Snow  lines,  perpetual  . 1026 

Sobriquets  of  noted  Americans  ....  1039 
Societies  and  popular  meetings,  or¬ 
ganization  of  . 718-19 

Soils  of  all  the  States  . 787-824 

Solder,  making  and  uses  . 1433 

Solders,  receipts  for  making . 1703 

South  Carolina,  history  of .  518 

physical  and  geographic  fea¬ 
tures  of  .  816 

South  Dakota,  history  of  .  519 

physical  and  geographic  fea¬ 
tures  of  .  817 

Spain,  losses  in  war  witn  .  769 

U.  S.  troops  in  war  with  .  769 

Spanish-American  War  . 520-1 

the  navy  in  ..., .  771 

Speakers  of  H.  R .  522 

Specie  resumption  .  523 

Specific  gravity  of  articles  . 1026 

Spelling  and  derivations .  903 

of  business  words  .  914 

of  city  names  .  916 

of  men’s  names  .  916 

rules  for  .  903 

simplifications  in  .  907 

of  women’s  names .  916 

Spellings,  like,  but  differentlly  pro¬ 
nounced  .  917 

of  chemical  terms  .  909 

of  foreign  names .  918 

of  names  and  places  .  910 

view  of  disputed  .  904 

Spice  and  coffee  industry  ....  941,  1485 
Spirits,  distilled,  manufacture  of.  .  922 

Spoils  system  .  523 

Sports  and  sporting  goods  ....949,  1662 
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Spring  and  mattress,  making..  946,  1590 
Springs,  car  and  carriage  ....949,  1663 
Squares  and  roots,  arithmetic  of.  .  874 

“  Squatter  Sovereignty  ”  .  629 

St.  Louis  Exposition  data . 1038 

Significance  of  . 1036 

Staining,  processes  of  . 1715 

Stains,  removal  of  . 1711 

Standard  of  time  in  the  U.  S . 1021 

State  abbreviations  and  capitals....  915 

and  National  areas .  835 

capitals  .  683 

Department,  Bureaus  of .  657 

Department,  organization  of  .  .  .  657 

flowers  . 1024 

legislatures,  sessions,  terms 

and  salaries  . 683 

States,  admission  of  .  527 

areas  of  . 837 

organization  and  admission  of  837 
organized  from  acquired  terri¬ 
tory  .  836 

physical  and  geographic  fea¬ 
tures  of  . 787-824 

Stationery,  manufacture  of  .  .  .  .949,  1664 
Statistics,  Bureau  of,  organization 

and  uses  .  667 

Stature  and  weight  averages . 1070 

Statutes  of  limitations,  all  States  ..1199 

Steam  car  industry  .  932 

Steam  engine,  construction  and 

power  ' . 1416 

evolution  of  . 1665 

Steel  and  iron,  the  making  of.  .945,  1561 
and  iron  workers,  hints  for....  1708 

crude,  quantity  produced .  935 

the  hardening  of  . 1703 

to  bore  and  frost  . 1715 

Sterilization  and  pasteurization .  .  .  .  985 

Stewing,  rules  for  . 1068 

Stocks  and  bonds,  computations  in.  874 

forms  and  functions  of . ,1173 

Stone  work,  rules  for  calculating.  880 
work,  varieties  and  appliances.  .1585 
Storage  batteries,  efficiency  of  ....  1507 

batteries,  principles  of  . 1507 

Stoves  and  ranges,  principles  of...  1635 
Strawberry  production,  cost,  yield, 

profit  .  978 

Street  car  system,  working  of . 1667 

cars,  electric  .  1505 

etiquette  . .  744 

Strikes,  Addenda .  13 

and  lockouts  .  533 

and  lockouts  in  the  U.  S . 1030 

number  and  settlement  of .  646 

,  Strings,  vibration  of  . . 1414 

Subsidies,  nature  of  .  535 

Subtraction,  process  of .  862 

Suffrage,  history  of  .  536 

[  Sugar,  beet  production  . 971-2 

cane  product  by  years  .  975 

manufactured  and  consumed.  .  937 
processes  of  making . 950,  1669 
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Sugar  produced  and  imported .  937 

Suit,  costs  of  . 1196 

to  collect,  how  to  bring . 1195 

Superior,  Lake,  description  of.  .  .  .  825 

Supreme  Court  Justices . .  539 

of  the  U.  S.,  organization  and 

methods  .  680 

organization  .  538 

Surfaces  and  solids,  definitions  and 

axioms  in  .  878 

Surgical  instruments,  making  of 

950,  1670 

Swedenborgians  .  541 

Swine,  number  and  value .  96T 

Switchboards  .  1501 


Syntax  and  analysis,  grammar  of.  .  892 
System  of  weights  and  measures  ...  .1075 


T 

Table  etiquette  . 738 

Tammany  Society  .  543 

Tanning,  processes  of  . 1671 

Tar,  manufacture  of . . .  933 

Tariff,  history  of  .  543 

preferential,  Addenda  .  14 

rates  on  imports  . 1053 

Taxation,  nature  of  .  544 

Taxes,  arithmetic  of  .  869 

Taxidermy,  art  of  . 950,  1673 

Teachers,  number  of  in  the  U.  S.  ..1098 

Telegraph,  invention  of  . 546 

Telegraphs,  construction  of . 1502 

statistics  of  .  960 

Telegraphy,  principles  and  kinds  .  .  .  1502 

Telephone,  etiquette  of .  749 

invention  of  .  547 

mechanism  of  .  . .  1673 

Telephones,  statistics  of  .  960 

Temperatures,  averages  of  . 1017 

of  animals  . 1028 

Tempering,  art  and  science  of  ...  .1713 
Tenants,  notices  to  quit,  all  States..  1235 

Tennessee,  history  of  .  547 

physical  and  geographic  fea¬ 
tures  of  .  817 

Tenure  of  Office  Act  .  548 

Territories,  formation  of .  548 

organization  of  .  837 

Texas,  history  of  .  549 

physical  and  geographic  fea¬ 
tures  of  .  818 

Thanksgiving  Day  .  549 


Thunderstorms,  kinds  and  seasons  of 

1015-16 

Time  standard  in  the  U.  S . 1021 

Tin  and  terne  plates,  making  of  950,  1675 


plates,  manufacture  of . 934 

plates,  quantity  imported  .  935 

Titles,  how  to  use . 1134 

Tobacco,  manufacture  of  .....950,  1676 

manufactures  of  . 977 

production  .  554 

used  in  manufactures  .  977 
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Toilet  and  dress  etiquette  .  742 

rules  and  suggestions  . 1065 

Tool  making,  methods  of . 950,  1678 

Topography  of  all  the  States ...  787-824 

Tornadoes,  losses  by . 1014 

Tory,  meaning  of  .  623 

Towns,  boroughs  and  cities,  pop.  of.  .1093 


Trade  and  transportation,  persons  en¬ 


gaged  in  . 1056 

dollar  .  557 

marks,  how  to  obtain . 1252 

Trades  unions  .  557 

Tradesmen,  mysteries  and  secrets  of  1703 
Transportation  by  mail  and  express  1177 

l-and,  how  conducted  . 1175 

water,  how  carried  on . 1175 

Travel  and  riding,  etiquette  of .  744 

Treasurer  of  U.  S.,  powers  and  du¬ 
ties  of  . 662-3 

Treasury  Department,  organization  of  658 
Departments,  officers  of  and 

methods  . 658-662 

notes  . 558,  1111 

Register  of,  powers  and  duties  663-4 

Secretary  of,  powers  and  duties 

of  .  658 

Trent  Affair  . 559 

Tricycles,  manufacture  of  .  923 

Trolley  system,  introduction  or  ....  1668 

Trunk  and  valise  making . 950,  1680 

Trust  cases.  Addenda .  14 

decisions  .  647 

Trusts,  nature  of  .  561 

party  sentiment  concerning  ..645-6 

Tubes,  how  to  bend  . 1713 

metal,  the  making  of . 1681 

Turbine  wheels,  future  of  . 1681 

power  of  . 1413 

Turkish  question.  Addenda  .  14 

Turpentine,  manufacture  of  .  933 

the  making  of  . 950,  1681 

Tutuila,  physical  and  geographic 

features  of  .  824 

Tweed  ring  .  563 

Twine  and  cordage  making  .  .  942,  1488 

Two-third  and  unit  rules  .  648 

Typefounding,  the  industry  of.  950,  1682 
Typewriters,  the  making  of.  .950,  1684 


United  States  Naval  Academy .  755 

notes  . 1112 

physical  and  geographic  fea¬ 
tures  of  .  787 

population  of . 1083 

receipts  of  . 1113 

time  standard  . 1021 

wars  of,  and  troops  engaged...  768 

waters  of  .  825 

Utah,  history  of  .  568 

physical  and  geographic  fea¬ 
tures  of  .  819 


V 

* 

Varnishes,  the  making  of  . 1710 

the  making  of  special  . 1714 

Vaults  and  safes,  the  building 

of  . . 949,1643 

Vegetable  life,  description  of  .  7»5 

Velocities,  comparative  view  of....  1027 

Venezuelan  Arbitration  .  573 

Verb,  grammar  of  . 886 

syntax  of  .  893 

Verbs,  the  irregular  .  888 

Vermont,  history  of  .  574 

physical  and  geographic  fea¬ 
tures  of  .  820 

Vessels  captured  by  Confederate 

cruisers  .  770 

of  U.  S.  Navy  .  758 

Veto,  history  of .  575 

Vibration  of  strings  . 1414 

Vice-Presidents  of  U.  S.,  qualifica¬ 
tions,  powers,  duties,  salary 

of  .  656 

Vice-Presidents  . 575 

Virginia,  history  of  .  577 

physical  and  geographic  fea¬ 
tures  of  .  820 

Vision,  sea-level,  lines  of  . 1026 

Visiting  etiquette  .  741 

Volcanoes,  heights  of  principal . 1023 

Volumes,  areas,  capacities,  rules  for 

calculating  . 878-9 

Volunteer  forces  in  war  with  Spain.  769 

Voters  in  the  U.  S . 1097 

qualifications  of,  all  States.  ...  1253 


u 

Universalists  .  567 

Universities,  leading,  in  the  U.  S. .  .  1099 
Umbrellas,  the  making  of  ....  950,  1685 

Underground  railroad  .  565 

Undertaking,  methods  of  . 941,  1686 

Unit  and  two-third  rules  .  648 

Unitarians  .  566 

United  States,  expenditures  of  ....1113 

forces  in  war  with  Spain  . 769 

gross  area  of .  836 

military  academy  .  755 

money  . 1111 


Wages,  comparative  rates  of  . 1023 

Wagon  making  and  makers  ..941,  1468 
Wake  Island,  physical  and  geographic 

features  of  .  824 

War,  Department  of,  organization 

and  workings  of . 667-9 

Warranty,  form  and  principles  of..  1251 
Wars  and  battles  of  the  Nation.  .  .  .  764 
of  the  U.  S.,  troops  engaged  in.  768 
Washing  machines,  making  of.  .950,  1686 
Washington  and  the  machinery  of 

government  .  653 


Washington,  history  of .  687 

physical  and  geographic  fea¬ 
tures  of  . i .  821 

Watches  and  clocks,  cleaning  of  .  .  .  .1705 

the  making  of  . 951,  1687 

Water  communication  in  the  U.  S. .  .  962 
-power,  principles  and  mechan¬ 
ism  . 1689 

Waterproofing,  processes  of  ....1710-11 
Water  systems,  all  the  States  ..787-824 
wheels,  kinds  and  powers  ....  1413 

Waters  (continental)  .  783 

(oceanic)  .  78.3 

of  the  U.  S .  825 

Wax,  bees  and  honey  statistics  ....  981 

Wealth,  national,  at  a  glance . 1062 

Weather  Bureau  .  590' 

Bureau,  organization  and  work¬ 
ings  .  677 

Bureau  signals  . 1011 

Bureau  workings  . 1011 

laws  and  forecasts  . 1011 

Weaving,  cotton  and  spinning . 1492 

Wedge,  principles  of  the  . 1410 

Weight  and  stature  averages . 1070 

of  a  person,  value  In  gold  ....  1062 

Weights  and  measures  in  use  . 1075 

minimum  of  produce  . 1072 

Welding,  fluxes  for  . 1703 

processes  of  . 1704 

West  Virginia,  history  of  .  594 

physical  and  geographic  fea¬ 
tures  of  .  822 

Whalebone  and  rattan  industry  951,  1691 

Wheat  belt  (spring)  of  U.  S .  835 

cost  of  by  acre  .  969 

crop  by  years  .  970 

flour  products  . 925 

(winter)  and  corn  belt  .  835 

Wheel  and  axle,  principles  of  ....1409 
Wheelwrighting  and  blacksmithing 

939,  1440 

Whig  and  Democratic  parties  .  626 

meaning  of  .  623 

party,  decline  of  . 629-30 

Whigs,  history  of  .  596 

Whiskey  insurrection  .  597 

ring  . .  ." .  597 

White  House  rules  .  727 

Whitewash,  waterproof  .  .  .  . . 1703 

Willow  ware  industry  . 1691 

Wills,  law  and  forms  of  . 1215 

Wilson  Tariff  Bill,  passage  of  .  639 

Windmills,  the  making  of  ....951,  1692 

Winds,  description  of .  785 

Wine  and  liquor  making  . 945,  1575 

Winebrennerians  .  607 

Wire,  the  making  of . 951,  1693 

Wireless  telegraphy,  principles  of..  1502 

Wisconsin,  history  'of  .  609 

physical  and  geographic  fea¬ 
tures  of  .  822 

Witchcraft  .  609 
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Woman  suffrage  .  610 

Wood,  how  to  ebonize  . 1703 

preservation  of  . 951,  1695 

rules  of*  measurement  .  880 

to  prolong  the  life  of  . 1714 

Woodworking,  machinery  of...  951,  1696 

Woodenware  industry  . 951,  1695 

Woods,  fuel  value  of  . 1026 

Wool  and  live-stock  section  of  U.  S.  835 

crop,  by  years  . , .  979 

imported  and  exported  .  979 

manufactures,  all  classes .  936 
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Woolens,  manufacture  of  ....951,  1699 

Word-building  .  896 

Words  derived  from  proper  names.  .  913 

World  of  business  . 1159 

trip  around  . 1027 

World's  Columbian  Exposition .  612 

Worsteds,  manufacture  of  ....  951,  1701 

Writing,  how  to  restore . 1714 

Wyoming,  history  of  .  614 

massacre  .  614 

physical  and  geographic  fea¬ 
tures  of  .  823 
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X-Ray  in  surgery  . 
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Yeast,  the  making  processes 
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Zinc,  census  statistics  of 
Zones  of  the  earth  . 
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A  NEW  SYSTEM 


...OF... 

Home  Education 


PREPARATORY 


THE  HOME  EDUCATIONAL  SOCIETY 
Philadelphia,  Pa. 


The  Start  Is  Half  the  Race 


EASY  STEPS  FOR  HOME  SCHOLARS 


PLAIN  INSTRUCTION  IN  SUBJECTS  WHICH  BRIGHTEN  AND 
TRAIN  THE  YOUNG  MIND  AND  LEAD  TO  LOVE  OF  LEARNING 

PARENTS  BECOME  QUALIFIED  TO  ADVANCE  THEIR  CHIL¬ 
DREN  AT  HOME  AND  PREPARE  THEM  FOR  HIGHER  WORK 


i 


SUBJECTS  EMBRACE 


THE 

Learning  to  Spell 
Our  English  Speech 
Primary  Arithmetic 


Story  of  Our  Earth 
The  Land  We  Live  In 
Our  Bodies 

How  Nature  Works 


Talks  on  Common  Things 
First  Lessons  in  Drawing 
Sun,  Moon  and  Stars 


After  the  age  of  three  continuous  play  begins  to  weary,  and  if  simple  instruction  be  not  given  mischief  will  more 
surely  occupy  the  little  mind  and  beget  habits  of  disobedience. 


“A  CHILD  IS  BETTER  UNBORN  THAN  UNTAUGHT” 


INDEX  TO  SUBJECTS 
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I.  LEARNING  TO  SPELL,  5-12. 

Animals,  tame,  words  naming  them  .  7 

Animals,  wild,  words  telling  of  them  7 

Bed-room,  objects  seen  in  .  - 

Birds  and  fowls,  words  giving  their  names  .  7 

Body,  words  telling  the  parts  of . 7 

Buildings,  words  descriptive  of  .  7 


Colors,  words  about  various  kinds  .  8 

Counting,  words  to  count  with  .  8 

Days,  months  and  seasons,  names  of .  8 

Dining-room  words  .  5 

Dress-goods,  words  used  for  dresses  .  6 

Dress,  words  telling  of  parts  of  .  5 

Family  words,  words  of  affection  .  6 

Farm  words,  objects  on  the  farm  .  6 

Fields,  objects  seen  therein  .  7 

Fishes,  words  about  the  many  kinds  .  6 

Foods  and  drinks,  various  words  for  .  5 

Fruits  and  nuts,  words  telling  about  .  6 

Home  words  in  general  use  .  5 

In  the  garden,  things  seen  there  .  6 

Kitchen  things,  words  about  .  5 

Meats,  words  used  at  table  . .  6 

Men,  words  giving  first  names  of  .  8 

Parlor  things,  words  about  them  .  5 

Post  office  and  railway  words  .  6 

Rulers,  words  used  in  governing  .  8 

School,  words  used  in  the  school-room  .  8 

States  and  Territories,  words  naming  them  ....  12 

Store  words,  used  in  shopping  .  6 

Toilet  words,  things  found  in  .  5 

Trees,  words  naming  various  kinds  .  7 

Weights  and  measures,  words  telling  about  ....  8 

Women,  words  giving  first  names  of  .  9 

Words  pronounced  alike  but  spelled  differently  9 
Workers,  words  naming  various  kinds  of  ....  7 

Work-shop  words,  things  used  therein  .  6 

II.  OUR  ENGLISH  SPEECH,  13-18. 

Abbreviations,  how  words  are  shortened  .  17 

Adjectives,  meaning  and  uses  of  .  15 

Adverbs,  how  and  when  used  .  15 

Apostrophe,  when  and  how  it  is  used  .  17 

Capital  letters,  when  to  be  used  . 13,  14 

Conjunctions,  how  they  connect  sentences  .  16 

First  steps  in  sentence-making  .  13 

Interjections,  their  uses  in  speech  .  16 

Letter-writing,  how  to  carry  on  properly  .  17 

Nouns,  what  they  are  and  how  used  .  14 

Parts  of  speech  reviewed  .  16 

Phrases,  how  made  and  what  they  do  . .  . .  15 

Prepositions,  their  use  in  sentences  .  15 

Pronouns,  when  and  how  used  .  14 

Proper  names,  how  they  are  used  .  16 

Punctuation,  how  to  be  used  .  13 

Sentences,  different  kinds  of  .  13 
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Sentences,  parts  and  kinds  of  .  14 


Subjects  and  predicates  .  16 

Verbs,  definition  and  uses  of  .  15 


III.  PRIMARY  ARITHMETIC,  I9-25. 


Addition,  how  to  add  numbers  .  22 

Division,  meaning  of,  how  done  .  24 

Examples,  easy  sums  for  practice  .  25 

Multiplication,  what  it  is,  how  done  .  24 

Multiplication  table  .  22 

Numbers,  how  to  write  and  use  them  .  21 

Roman  numbers,  meaning  and  uses  of  .  21 

Subtraction,  how  we  subtract  numbers  .  23 


Two  to  ten,  meaning  and  use  of  the  numbers ..  19-21 

IV.  STORY  OF  OUR  EARTH - GEOGRAPHY,  26-33. 

Circles,  great  and  small,  uses  and  meanings  ....  30 


Climate,  its  causes  and  effects  .  33 

Continents,  number  and  names  of  .  27 

Currents,  those  found  in  oceans  .  27 

Earth,  making  maps  of  the  .  29 

Earth,  motions  of,  in  the  heavens  .  29 

Earth,  the  shape  of  .  26 

Geography,  what  it  means  .  26 

Hemispheres,  names  and  descriptions  of .  31 

Human  race,  how  divided  and  located .  33 

Lakes,  meaning  and  description  .  28 

Lands,  forms  of  and  divisions  .  27 

Meridians,  meaning  and  uses  of . <. .  30 

Oceans,  number  and  names  of  .  27 

Parallels,  meaning  and  uses  of  .  30 

Poles,  names  and  location  of  .  26 

Rainfall,  how  it  comes  about  .  31 

Rivers  and  springs  .  28 

Vegetable  life,  how  it  is  distributed  .  33 

Waters,  inland,  how  divided  and  named  .  28 

Waters  of  ocean,  how  divided  and  named  .  27 

Winds,  how  caused,  names  of  .  33 

Zones,  how  marked  off  and  described  .  31 


V.  THE  LAND  WE  LIVE  IN,  34*43- 
First  Lessons  in  United  States  History. 


Adams,  John,  the  second  President  .  40 

Cabot,  John  and  Sebastian,  what  they  discovered  34 

Charter  Oak,  remarkable  story  of  .  37 

Civil  War,  cause  of,  how  carried  on,  results  ....  42 
Civil  War,  Union  and  Confederate  generals  in..  42 

Clay,  Henry,  great  American  orator  . •  ••  41 

Columbus,  Christopher,  his  discovery  of  America  34 
DeSoto,  Fernanda,  and  the  Mississippi  River...  35 

English,  the,  first  to  come  to  America  .  35 

Franklin,  Benjamin,  printer  and  patriot  .  38 

French,  the  arrival  of,  in  America  .  35 
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Fulton,  Robert,  builder  of  first  steamboat  . 41 

Garfield,  James  A.,  President  and  martyr .  43 

Gold,  discovery  of,  in  California  .  42 

Harrison,  William  Henry,  the  great  Indian  fighter  41 
Hudson,  Henry,  discovers  the  Hudson  River  ..  36 

Jefferson,  Thomas,  the  third  President  .  40 

King  Philips’  war  with  the  Pilgrims  .  36 

Lincoln,  Abraham,  as  President  and  martyr  -  42 

Lord  Baltimore,  founder  of  Maryland  .  37 

McKinley,  William,  as  President  and  martyr  . .  43 

Mexican  War,  American  generals  in  .  41 

Mexico,  the  war  with  . .. . .  41 

Oglethorpe,  James,  colonizes  Georgia  .  37 

Penn,  William,  settles  in  Pennsylvania  .  37 

Pilgrims,  landing  of  at  Plymouth  .  36 

Ponce  de  Leon  discovers  Florida  .  35 

Revolutionary  War,  its  beginning  and  end - 38-40 

Roosevelt,  Theodore,  as  President  .  43 

Smith,  Capt.  John,  and  the  Virginia  Colony  ....  35 

Spain,  war  with,  her  fleets  destroyed  .  43 

Standish,  Miles,  the  Pilgrim  warrior  .  36 

Vespucius,  Americus,  how  America  was  named..  35 
Washington,  George,  the  father  of  his  country  38-40 
Webster,  Daniel,  expounder  of  the  Constitution  41 
Williams,  Roger,  founder  of  Rhode  Island .  36 


vi.  our  bodies,  44-52. 

Arteries  and  veins  . 

Backbone,  shape  and  structure  of  . 

Blood,  the,  composition  of  . 

Bones,  composition  of  . 

Brain,  the,  seat  and  description  of  . 

Breathing,  organs  of  . 

Digestive  organs,  care  of  . 

Food  and  nutrition,  how  we  digest  . 

Head,  the,  shape  and  make  up  . 

Hearing,  the  sense  of  . 

Heart  and  blood  vessels  . 

Human  body,  divisions  of  . 

Intestines,  how  digestion  is  completed  . .  . 

Joints,  form  and  working  of  . 

Limbs,  the,  description  of  . 

Lungs,  care  of  . 

Mouth,  the,  structure  and  uses  in  eating 

Muscles,  shape,  size  and  uses  of . 

Nervous  system,  description  of  . 

Senses,  special,  number  and  names . 

Sight,  the  sense  of  . 

Skeleton,  the,  bones  and  structure  . 

Skin,  the  structure,  uses  and  care  of  .... 

Smell,  the  sense  of  . 

Stomach,  the  location  and  uses  of . 

Taste,  the  sense  of  . 

Tendons,  their  uses  to  the  body  . 

Touch,  the  sense  of  . ' . 

Trunk,  the,  conposition  and  divisions  of 

VII.  TALKS  ABOUT  COMMON  THINGS,  53-56. 


Cereals,  fruits  and  spices  .  55 

Copper,  tin  and  lead  . .  53 

Cotton,  paper,  silk  and  textile  plants  .  56 

Diamond,  graphite  and  sulphur  .  54 
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...  45 
...49 

•  45 
...52 

...50 

...49 

...48 

•  ••  44 

...52 
...  49 
...44 
...  4S 

•  ••  45 
.  . .  44 
. .  .  50 
...48 
46,  47 
.  ..  51 
...52 

•  •  •  52 

...44 
...  48 

.  52 

. . .  18 
. ..  52 
.  . .  46 
...52 
...44 


PAGE 


Gold,  silver  and  iron  .  53 

Ivory,  feathers,  wool  and  furs  .  56 

Nickel,  zinc  and  platinum  . .  53 

Salt,  coal  and  petroleum  .  54 

Sugar,  coffee  and  tea  .  55 

VIII.  FIRST  LESSONS  IN  DRAWING,  57-63. 

Dog,  how  to  draw  one  .  61 

Face,  method  of  drawing  one  .  63 

Foot,  manner  of  drawing  one  .  63 

Hand,  how  to  draw  it  .  63 

Horse,  the  way  to  draw  one  .  62 

House,  how  to  draw  one  .  60 

Leaf,  Horse-chestnut,  drawing  of  .  60 

Leaf,  outline  drawing  of  .  58 

Man,  how  to  draw  one  .  62 

Straight  lines,  drawing  of  .  57 

IX.  SUN,  MOON  AND  STARS — ASTRONOMY,  64-68. 

Asteroids  and  smaller  planets  .  67 

Constellations  of  stars,  names  and  number  .  68 

Earth,  described  as  a  planet  .  66 

Eclipses,  what  causes  them  .  66 

Jupiter,  the  planet,  and  its  moons  .  67 

Mars,  the  planet,  description  of  . .  67 

Mercury,  description  of  the  planet  .  66 

Milky  Way,  what  it  is  .  68 

Moon,  motion,  size,  changes  of  . • .  65 

Neptune,  the  planet,  description  of  .  67 

Planets,  names,  sizes  and  descriptions  .  66 

Saturn,  the  planet,  and  its  rings  ; .  67 

Solar  system,  what  composes  it  .  66 

Stars,  their  groups  and  numbers  .  68 

Sun,  size,  shape  and  appearance  .  64 

Uranus,  the  planet,  description  of  .  67 

Venus,  the  planet,  description  of  .  66 

X.  HOW  NATURE  WORKS — CHEMISTRY,  69-73. 

Aluminum,  as  a  simple  element  .  71 

Arsenic,  zinc  and  carbon,  as  simple  elements  ...  72 

Body,  how  its  heat  is  kept  up  .  70 

Calcium,  as  a  simple  element  .  71 

Chemical  affinity,  how  substances  unite  .  7 o 

Chemistry,  what  it  means  .  69 

Combustion,  why  wood  and  coal  burn  .  7° 

Copper,  as  a  simple  element  .  7T 

Elements,  chemical,  what  they  are  .  7T 

Gases,  how  they  unite  .  71 

Gold,  as  a  simple  element  .  72 

Hydrogen  gas,  weight  and  uses  . 69,  73 

Iron,  as  a  simple  element  .  72 

Lime,  common  experiments  with  .  69 

Metals,  as  simple  elements  . * .  71 

Nitrogen  gas,  weight  and  uses  .  73 

Non-metals,  as  simple  elements  .  71 

Oxygen  gas,  as  part  of  air  and  water . 70,  73 

Silver,  Nickel  and  tin,  as  elements  .  72 

Sodium,  potassium  and  mercury,  as  elements..  72 

Sugar,  an  experiment  with  .  69 

Sulphur  and  phosphorus,  as  simple  elements  ...  73 
Water,  what  it  is  composed  of  .  69 
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LEARNING  TO  SPELL 


The  words  to  be  spelled  are  those 
therefore  need  most  to  spell  correctly, 
give  an  idea  of  their  meanings,  even  if 
new  to  the  speller.  The  plan  is  that  of 


GENERAL  HOME  WORDS. 


door 

clos'et 

at'tic 

en'try 

cup'board 

bal'cony 

floor 

di'ning-room 

bed'room 

house 

kitch'en 

cellar 

porch 

pan'try 

cham'ber 

room 

par'lor 

gar'ret 

stairs 

sink 

li'bra-ry 

KITCHEN  THINGS. 

ba'sin 

fau'cet  (fos'et) 

and'i-ron 

broom 

grid'dle 

bas'ket 

brush 

ket'tle 

dust'pan 

soap 

sauce'pan 

flat'i-ron 

stove 

skil'let 

grid'i-ron 

tongs 

tow'el 

ta'ble 

• 

DINING-ROOM  WORDS. 

bowl 

la'dle 

cas'ter 

cup 

nap'kin 

cru'et 

fork 

pitch'er 

plat'ter 

glass 

plate 

side'board 

knife 

sau'cer  (saw-ser) 

tum'bler 

spoon 

sil'ver 

tu-reen' 

PARLOR  THINGS. 

chair 

car'pet 

brack'et 

frame 

curtain 

has'sock 

grate 

lounge 

ot'to-man 

screen 

mir-ror 

paint'ing 

so'fa 

tas'sel 

pic'ture 

stool 

vase 

portrait 

114 


which  young  persons  first  use,  and 
They  are  so  arranged  in  classes  as  to 
some  of  them  should  happen  to  be 
Prof.  L.  B.  Monroe,  Boston  University. 


IN  THE  BEE-ROOM. 


bed 

bed'stead 

burn'er 

lamp 

blank'et 

cham'ber 

quilt 

bobster 

corn-mode' 

pillow 

era' die 

cov'er-let 

sheet 

mat'tress 

count'er-pane 

trunk 

ticking 

wash'stand 

TOILET  WORDS. 

belt 

bracelet 

hai/pin 

brush 

buckle 

hand'ker-chief 

comb 

gir'dle 

per'fume 

ring 

guard  (gard) 

po-made 

sash 

necklace 

pow'der 

watch 

trink'et 

tooth'brush 

PARTS  OF  DRESS. 

blouse 

a'pron 

bon'net 

coat 

cape 

gar'ment 

gown 

collar 

gauntlet  (gont-let) 

hood 

cra-vat' 

ker' chief 

hose 

glove 

man'tle 

scarf 

jack'et 

pan-ta-loons 

shawl 

neck'tie 

stocking 

socks 

sur-tout'  (toot) 

wrap'per 

vest 

waist'eoat 

wrist-band 

FOODS  AND  DRINKS. 

bread 

bis'euit  (kit) 

choc'o-late 

broth 

but'ter 

coffee 

cheese 

cream 

co'coa  (ko'ko) 

hon'ey 

crack'er 

gru'el 
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sand'wich 

cus'tard 

lem-on-ade' 

soup 

dough'nut(do'nut)  milk 

toast 

pie 

tea 

FRUITS  AND  NUTS. 

ap'ple 

a'pri-cot 

a'corn 

cher'ry 

ba-nan'a 

al'mond 

grape 

cit'ron 

chest'nut 

or'ange 

cur'rant 

co'coa-nut 

peach 

lem'on 

fil'bert 

pear  (pare) 

mel'on 

pea'nut 

plum 

pine' apple 

pe-can' 

prune 

rai'sin  (ra-zin) 

wal'nut 

IN  THE  GARDEN. 

bean 

caul'(kol)i-flow-er 

as-par'a-gus 

beet 

cel'e-ry 

ar'ti-choke 

cab'bage 

cu'cum-ber 

bar'ber-ry 

car'rot 

egg'plant 

black'ber-ry 

on'ion  (un'yun) 

let'tuce 

cran'ber-ry 

pea  (pe) 

pars'ley 

goose'ber-ry 

rad'ish 

po-ta'to 

mul'ber-ry 

squash 

pump'kin 

rasp'ber-ry 

tui7  nip 

to-ma'to 

straw'ber-ry 

FAMILY  WORDS. 

aunt 

fath'er 

con-nec'tion 

broth'er 

mam'ma 

cous'in 

breth'ren 

moth'er 

daugh'ter 

niece  (nes) 

neph'ew 

grand'fath-er 

sis' ter 

pa'pa 

grand'moth-er 

wife 

un'cle 

hus'band 

FARM  WORDS. 

flail 

crib 

cul-ti-va'tor 

pump 

fod'der 

gran'a-ry 

scythe  (sith) 

grain 

har'row 

sick'le 

hay 

plow 

spout 

mow'er 

reap'er 

trough  (trof) 

straw 

rol'ler 

WORK-SHOP. 

awl 

an'vil 

au'ger 

bench 

bit 

bev'el 

gauge  (gage) 

ch  is' el 

com'pass 

plane 

forge 

gim'let 

punch 

ham'mer 

nip'pers 

shears 

lathe 

pin'cers 

square 

mal'let 

pul'ley 

wrench 

vise 

grind'stone 

DRESS-GOODS. 

chintz 

cam'let 

al-pac'a 

gauze 

cot' ton 

broad'cloth 

lac-e 

mus'lin 

cal'i-co 

lin'en 

pop'lin 

cam'bric 

sat'in 

thib'et  (tib'et) 

cash'mere 

serge 

vel'vet 

gingham 

silk 

wool'en 

sat-i-net' 

FOOD  MEATS. 

beef 

cut'let. 

ba'con 

ham 

game 

poul'try 

lamb 

kid'ney 

sau'sage 

pork 

mut'ton 

sir'loin 

steak  (stake) 

squab 

spare'rib 

veal 

tripe 

ven'i-son 

NAMES  OF  FISHES. 

bass 

floun'der 

hal'i-but 

cod 

gray'ling 

her'ring 

dace 

had'dock 

mack'er-el 

eel 

min'now 

pick'er-el 

shad 

perch 

sal'mon 

smelt 

roach 

stur'geon 

sole 

sar'dine 

tar'pon 

sprat 

trout 

tur'bot 

AT  TEE  STORE. 

ale 

black'ing 

clothes'pins 

braid 

can'dles 

con-fec'tion-e- 

cloth 

feath'ers 

cut'le-ry 

glue 

flax'seed 

dry'goods 

hops 

match'es 

grass'seed 

shot 

pol'ish 

gro'ce-ries 

starch 

t  al'low 

gun'pow-der 

tar 

var'nish 

i'sin-glass 

yarn 

wick'ing 

va-nil'la 

POST-OFFICE  AND  RAILWAY. 


bun'dle 

bag'gage 

brake'man 

freight 

doe'u-ment 

con-duc'tor 

let' ter 

en'gine 

lo-co-mo'tive 

mail 

ex-press' 

news'pa-per 

mon'ey 

lug'gage 

post'mas-ter 

par' cel 

mag-a-zine' 

tel 'e-gram 
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tiek'et 

pack'age 

tel'e-graph 

train 

pam'phlet 

val'en-tine 

BUILDINGS. 

chap'el 

cap'i-tol 

alms'house 

church 

cath-e'-dral 

ar'mo-ry 

con'vent 

de'pot  (de'po) 

ar'se-nal 

mosque  (mosk) 

ho-tel' 

pen-i-ten'tia-ry 

pal'ace 

pa-go'da 

town'house 

pris'on 

state'house 

warehouse 

tem'ple 

tav'ern 

work'house 

TREES. 

ash 

bay 

al'der 

ban'yan 

box' wood 

asp'en 

beech 

ca-tal'pa 

bass'wood 

birch 

chest'nut 

hemlock 

ce'dar 

ha'zel 

hick'o-ry 

cy'press 

holly 

lin'den 

eb'o-ny 

ju'ni-per 

lo'cust 

elm 

hme 

mag-nolia 

fir 

man'grove 

ma  hog'a-ny 

larch 

ma'ple 

pal-met'to 

oak 

spruce 

poplar 

palm 

thorn 

syc'a-more 

pine 

yew 

willow 

IN  THE  FIELDS. 

corn 

barley 

buck' wheat 

flax 

elo'ver 

bul'rush 

oats 

hemp 

herd'grass 

rice 

maize 

lu'cern 

rye 

millet 

su'gar-cane 

wheat 

sedge 

tim'o-thy 

TAME  ANIMALS. 

cat 

calf 

beast 

colt 

cow 

cat'tle 

don'key 

goat 

herd' 

horse 

lamb 

heif'er  (hef'fer) 

kid 

ox'en 

stock 

mule 

sheep 

swine 

WILD  ANIMALS. 

bear 

fox 

an'te-lope 

deer 

'bea'ver 

buf'fa-lo 

elk 

cam'el 

el'e-phant 

li'on 

er'mine 

ga-zelle 

lynx 

hy-e'na 

monk'ey 

mink 

jack'al 

por'cu-pine 

moose 

leop'ard 

rein'deer 

pan'ther 

mar'ten 

squir'rel 

ti'ger 

rac'coon 

wood'chuck 

wolf 

wea'sel  (zel) 

ze'bra 

BIRDS  AND  FOWLS. 

crow 

ca-na'ry 

blue'bird 

duck 

chick'en 

blue-jay 

ea'gle 

cuck'oo  (cook'oo) 

bob-o-link' 

goose 

grouse 

ca'pon 

gull 

lin'net 

chiek-a-dee' 

hawk 

loon 

con'dor 

hen 

marlin 

gold'finch 

owl 

o'ri-ole 

par'tridge 

quail 

parlot 

pullet 

snipe 

pig'eon  (un) 

robin 

stork 

spar' row 

shel'drake 

thrush 

swallow 

whip'-poor-will 

wren 

tur'key 

wuod'peck-er 

PARTS  OF  THE  BODY. 

arm 

beard 

ab-do'men 

brow 

bone 

an'kle 

cheek 

chin 

ar'te-ry 

ear 

el'bow 

brain 

eye 

flesh 

eye'brow 

face 

heart 

eyelash 

foot 

hair 

eyelid 

fin'ger 

hip 

forekead 

gland 

jaw 

i'ris 

hand 

joint 

liVer 

knee 

lungs 

mus'cle 

lip 

neck 

nos'tril 

mouth 

pal'ate 

pu'pil 

nerve 

scalp 

shoul'der 

nose 

skin 

sin'ew 

palm 

skull 

stom'ach 

thigh 

teeth 

tem'ple 

thumb 

throat 

ten'don 

vein 

tongue 

tho'rax 

wrist 

tooth 

ton'sil 

wind'pipe 

waist 

verl  e-bra 

WORKERS. 

bank'er 

cash-ier' 

ca'ter-er 

barlter 

clerk 

car'ver 
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butch'er 

drug'gist 

gar'den-er 

far'mer 

mer'chant 

jan'i-tor 

host'ler 

miner 

pho-tog'ra-pher 

miller 

pur'ser 

re-port'er 

nurse 

sail'or 

seam'stress 

por'ter 

sales'man 

sta'tion-er 

RULERS. 

bish'op 

bar'on 

au'to-crat 

chief 

duch'ess 

com-man'der 

duke 

em'per-or 

com'mo-dore 

king 

em'press 

dic-ta'tor 

pope 

mon'arch 

gov'ern-or 

prel'ate 

pre'mier 

leg-is-la'tor 

prince 

prin'cess 

pres'i-dent 

queen 

sul'tan 

sov'er-eign 

IN  SCHOOL. 

bell 

black'board 

as-sist'ant 

book 

fer'ule 

chil'dren 

chart 

pa'per 

dic'tion-ar-y 

clock 

rat'tan 

reg'is-ter 

desk 

slate 

teach'er 

map 

shut' ter 

ink'bot-tle 

WEIGHTS  AND  MEASURES. 

cent 

dime 

bush'el 

inch 

gill 

dram 

foot 

peck 

gal'lon 

mile 

pence 

min'ute 

mill 

pint 

ounce 

rod 

quart 

pound 

yard 

tierce 

sec'ond 

COUNTING  WORDS. 

one 

e-lev'en 

thir'ty 

two 

twelve 

for'ty 

three 

thir'-teen 

flf'ty 

four 

four'- teen 

six'ty 

five 

fif  'teen 

sev'en-ty 

six 

six'teen 

eight'y 

sev'en 

sev'en-teen 

nine'ty 

eight 

eight'  een 

hun'dred 

nine 

nine'teen 

thous'and 

ten 

twen'ty 

million 

DAYS,  MONTHS,  SEASONS. 

Note  that  the  first  letter  in  each  of  these  words 


is  a  capital. 
Sab'bath 

Jan'u-a-ry 

Sep-tem'ber 

Sun'day 

Feb'ru-a-ry 

Oc-to-ber 

Mon'day 

March 

No-vem'ber 

Tues'day 

A'pril 

De:cem'ber 

Wed'nes-day 

May 

Win'ter 

Thurs'day 

June 

Spring 

Fri'day 

July 

Sum'mei 

Sat'ur-day 

Au'gust 

Au'tumn 

blue 

COLORS. 

am'ber 

lav'en  der 

green 

brown 

mad'der 

in'di-go 

car'mine 

ma-roon' 

li'lac 

crim'son 

sai'mon 

or'ange 

drab 

scarlet 

red 

pink 

ver-mil'ion 

yel'low 

pur'ple 

vi'o-let 

NAMES  OF  MEN. 

Ab'ner 

Er'nest 

Le'vi 

Ad'am 

E'than 

Lewis 

Al'bert 

Ez'ra 

Lou'is 

Al'ex-an'der 

Felix 

Luke 

Al'fred 

Fran'cis 

Mark 

Allen 

Frank 

Mat'thew 

Am'brose 

George 

Mo'ses 

A'mos 

Gid'e-on 

Na'than 

An'drew 

Gil'bert 

Ol'i-ver 

Ar'thur 

Har'old 

Ow'en 

Au-gus'tus 

Hen'ry 

Paul 

Ben'ja-min 

Her'bert 

Pe'ter 

Bar'nard 

Her'man 

Philip 

Caleb 

Hi'ram 

Ralph 

Charles 

Hor'ace 

Reu'ben 

Clar'ence 

Hu'bert 

Rich'ard 

Claude 

Hugh 

Rob'ert 

Con'rad 

I'saac 

Sam'u-el 

Cy'rus 

Is'ra-el 

Si'mon 

Dan'i-el 

Ja'cob 

Ste'ven 

Da'vid 

James 

The'o-dore 

Don'ald 

Jas'per 

Thom'as 

Ed'gar 

Jes'se 

Tim'o-thy 

Ed'ward 

John 

U-ri'ah 

Eli 

Jo'seph 

Wal'ter 

E-li'sha 

Josh'u-a 

Willi-am 

El'mer 

Law'rence 

Zach-a-ri'ah 
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NAMES  OF  WOMEN. 

Blanch 

Florence 

May 

Ab'i-gail 

E'ditb 

Ju'li-a 

CaPo-line 

Fran'ces 

Nan'cy 

A'da 

E  liz'a-beth 

Kate 

Cath'a-rine 

Ger'trude 

Pau'line 

Ad'a-line 

E  li'za 

Kath'er-ine 

Ce'li-a 

Grace 

Phe'be 

Ag'nes 

El'la 

Lau'ra 

Char'lotte 

Han'nah 

Polly 

Al'ice 

Em'e-line 

Le-ti'ti-a 

Clar'a 

Har'ri-et 

Ra'chel 

A-me'li-a 

Em'i-ly 

Lil'i-an 

Con'stance 

Hel'en 

Re-bec'ca 

Ann 

Em'ma 

Loui'sa 

Co'ra 

Iles'ter 

Sa-lome' 

An'ne 

Es'ther 

Lu'cy 

Cor-ne'-li-a 

I'da 

Sa'rah 

Bar'ba-ra 

Eth'el 

Ma'bel 

Deb'o-rah 

I'rene 

Su'san 

Be'a-trice 

Eu-ge'nie 

Mar'cel-la 

Di-an'a 

Is-a-bel'la 

The-re'sa 

Belle 

E'va 

Mar'ga-ret 

Do'ra 

Jane 

Vic-to'ri-a 

Befftha 

E-van'ge-line 

Martha 

Dor'cas 

Jo-an'na 

Vi-o'la 

Bes'sie 

Flo'ra 

Ma'ry 

Dor'o-tby 

Jo'seph-ine 

Vir-gin'i-a 

WORDS  PRONOUNCED  ALIKE,  BUT  SPELLED  DIFFERENTLY. 


adz,  cutting  tool, 
ail,  to  be  ill. 
air,  atmosphere. 

aisle,  passage-way. 
all,  entire. 

altar,  raised  structure, 
arc,  part  of  a  circle, 
ascent,  upward  slope, 
auger,  boring  tool. 

bad,  wicked, 
bail,  security, 
ball,  round  thing, 
bare,  naked, 
barren,  sterile, 
base,  mean, 
bask,  to  lie  in  warmth, 
bate,  to  abate, 
batten,  to  fatten, 
bay,  a  sea  inlet, 
be,  exist, 
beach,  a  shore, 
beat,  to  strike, 
beer,  fermented  liquor, 
bell,  ringing  vessel, 
berry,  a  small  fruit. 

berth,  ship  sleeping- 
room. 

billed,  was  charged, 
bin,  a  receptacle, 
bite,  seizing  with  teeth, 
blew,  did  blow, 
blight,  to  mildew, 
boar,  a  male  hog. 
board,  sawed  timber, 
bolder,  more  bold, 
boll,  seed  pod. 
born,  delivered. 


adds,  doth  add. 
ale,  fermented  liquor, 
heir,  legal  representa¬ 
tive. 

isle,  island, 
awl,  pointed  instru¬ 
ment. 

alter,  to  change, 
ark,  chest,  vessel, 
assent,  agreement. 

augur,  to  foretell. 

bade,  did  bid. 
bale,  package,  bundle, 
bawl,  to  cry  out. 
bear,  to  support, 
baron,  nobleman, 
bass,  musical  part, 
basque,  dress  jacket, 
bait,  a  lure, 
baton,  a  staff, 
bey,  a  Turkish  official, 
bee,  winged  insect, 
beech,  a  tree, 
beet,  a  vegetable, 
bier,  burial  frame, 
belle,  a  fair  lady, 
bury,  cover  out  of 
sight. 

birth,  bringing  forth. 

build,  to  construct, 
been,  have  existed, 
bight,  angle,  corner, 
blue,  a  color, 
blite,  a  genus  of  herbs, 
bore,  to  make  a  hole, 
bored,  annoyed, 
boulder,  a  round  rock, 
bowl,  small  vessel, 
borne,  carried. 


borough,  incorporated 
town 

bot,  a  worm, 
bow,  anything  bent, 
bow,  to  courtesy, 
boy,  male  child, 
brake,  thicket, 
breach,  to  break, 
bread,  baked  flour, 
brows,  the  eyebrows. 

bruit,  to  spread  abroad. 

bus,  an  omnibus. 

but,  except,  save, 
by,  near,  next  to. 

calendar,  almanac. 

canon,  a  rule, 
canvas,  strong  cloth, 
carat  a  weight,  caret, 
mark. 

cash,  ready  money, 
cast,  to  throw, 
caster,  vial,  cruet, 
capital,  chief  city, 
cause,  to  bring  about, 
cede,  to  transfer, 
cheap,  low-priced, 
ceil,  to  overlay, 
ceiling,  overhead  lin¬ 
ing. 

cell,  close  room, 
cent,  a  coin, 
cents,  small  coins, 
censer,  perfume  vessel, 
cere,  to  wax.  seer,  wise 
man. 

cereal,  a  grain, 
cit,  a  citizen, 
cite,  to  quote. 


burrow,  to  dig. 

bought,  did  buy. 
beau,  an  escort, 
bough,  twig,  limb, 
buoy,  floating  mark, 
break,  interruption, 
breech,  the  buttock, 
bred,  brought  up. 
browse,  to  nibble 
branches, 
brute,  an  animal, 
buss,  to  kiss, 
butt,  large  cask, 
buy,  to  purchase. 

calender,  to  make 

smooth. 

cannon,  large  gun. 
canvass,  to  solicit, 
carrot,  a  root. 

cache,  hiding  place, 
caste,  rank, 
castor,  beaver  fur. 
capitol,*  state-house, 
caws,  crow  cries, 
seed,  a  ripened  ovule, 
cheep,  to  chirp, 
seal,  make  fast, 
sealing,  making  fast. 

sell,  dispose  of. 
scent,  smell, 
sense,  a  faculty, 
censor,  a  critic, 
sear,  to  wither. 

serial,  running  story. 

sit,  be  seated. 

sight,  power  otf  vision. 
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claws,  nailed  toes, 
climb,  to  mount, 
coat,  outer  vestment, 
coin,  piece  of  money, 
coke,  charred  coal, 
cold,  low  temperature, 
colonel,  military  offi¬ 
cer. 

complement,  what 
completes, 
cord  a  string, 
core,  inner  part 
core,  inner  part, 
council  deliberative 
body. 

course,  a  road, 
cousin,  uncle’s  child, 
cue,  billiard  stick, 
currant,  a  fruit. 

crease,  fold, 
cymbal,  musical  instru¬ 
ment. 

dam,  barrier. 

Dane,  of  Denmark. 

day,  after  sunrise, 
demean,  to  behave, 
desert,  to  forsake. 

dew,  moisture, 
die,  to  expire, 
doe,  female  deer, 
done,  completed, 
droop,  hang  down¬ 
ward. 

dual,  double. 

dust,  earthy  particles, 
dying,  expiring. 

earn,  to  deserve. 

fain,  to  be  glad,  fane, 
temple. 

fair,  unblemished, 
faun,  a  deity, 
feat,  an  act. 
felloe,  wheel  rim. 
ferule,  flat  piecd  of 
wood, 
fir,  a  tree, 
fizz,  to  vhiss. 
flea,  jumping  animal, 
flour,  ground  grain, 
foul,  noxious, 
fore,  in  front, 
forth,  away  from, 
freeze,  to  congeal. 

gall,  bitter  liquid, 
gamble,  playing  for 
stakes 

gate,  an  opening. 


clause,  sentence, 
clime,  climate, 
cote,  dove  house, 
coign,  an  angle, 
coak,  a  tenon, 
coaled,  took  on  coal, 
kernel,  single  seed. 

compliment,  word  of 
approval. 

chord,  musical  tone, 
corps,  a  body  of  men. 
chore,  small  job. 
counsel,  advice. 

coarse,  not  refined, 
cozen,  to  cheat, 
queue,  tail  of  hair, 
current,  onward  mo¬ 
tion. 

creese,  dagger, 
symbol,  a  type. 


damn,  oath, 
deign,  to  esteem 
worthy. 

dey,  a  governor, 
demesne,  manor  place, 
dessert,  last  dinner 
course, 
due,  payable, 
dye,  to  color, 
dough,  unbaked  bread, 
dun,  a  color, 
drupe,  pulpy  fruit. 

duel,  battle  between 
two. 

dost,  do. 
dyeing,  coloring. 

urn,  a  vessel. 

feign,  pretend. 

fare,  price  of  a  passage, 
fawn,  flatter, 
feet,  walking  parts, 
fellow,  associate, 
ferrule,  metal  cap. 

fur,  soft  hair, 
phiz,  face 
flee,  run  away, 
flower,  a  bloom, 
fowl,  a  large  bird, 
four,  twice  two. 
fourth,  after  third, 
frieze,  a  coarse  cloth. 

Gaul,  ancient  country, 
gambol,  to  frisk. 

gait,  movement. 


gild,  to  cover  with 
gold. 

gilt,  covered  with  gold, 
glacier,  ice  river, 
grate,  to  rub  harshly, 
greave,  armor, 
guest,  one  entertained. 

hail,  frozen  rain, 
hall,  meeting  place, 
hair,  head  covering, 
hart,  male  deer, 
heal,  to  cure, 
hear,  listen  to. 
hew,  to  cut. 
hie,  hasten, 
him,  objective  of  he. 
ho!  an  exclamation, 
hoar,  whitish, 
hoop,  circular  band, 
hole,  opening. 

I,  pronoun.  Aye,  yes. 
idle,  lazy,  idol,  image, 
in,  within, 
indict,  charge  with 
crime. 

jam,  a  crush, 
kame,  hill. 

key,  unlocking  instru¬ 
ment. 

kill,  to  slay, 
knows,  has  knowledge 
of. 

lac,  resin, 
laff,  a*  fish, 
lam,  to  strike, 
lane,  narrow  way. 
lap,  kneepart. 
laps,  knee  parts, 
lea,  grassy  field, 
leach,  to  wash, 
leaf,  foliage, 
leak,  to  admit  water, 
led,  did  lead, 
limb,  tree-branch, 
load,  a  burden, 
loan,  a  lending, 
loath,  unwilling, 
loot,  rob. 

lose,  cease  to  have. 

made,  manufactured, 
main,  principal  part, 
male,  masculine, 
mall,  a  walk, 
mantel,  a  shelf, 
mark,  visible  sign, 
marshal  an  officer, 
martin,  a  bird, 
mat,  floor  covering, 
maze,  a  winding. 


guild,  a  fraternity. 

guilt,  criminality, 
glaizer,  glass-setter, 
great,  renowned, 
grieve,  to  sorrow, 
guessed,  supposed.. 

hale,  hearty, 
haul,  to  draw, 
hare,  wild  animal, 
heart,  pulsating  organ, 
heel,  hinder  foot-part, 
here,  in  this  place, 
hue,  a  color, 
high,  elevated, 
hymn,  sacred  song, 
hoe,  garden  implement, 
whore,  a  lewd  woman, 
whoop,  loud  shout, 
whole,  all. 

eye,  organ  of  sight, 
idyl,  short  poem, 
inn,  public  house, 
indite,  dictate. 


jamb,  door  part. 

came,  did  come, 
quay,  a  wharf. 

kiln,  furnace, 
nose,  organ  of  smell. 


lack,  to  be  without, 
laugh,  to  show  mirth, 
lamb,  young  sheep, 
lain,  did  lay. 

Lapp,  of  Lapland, 
lapse,  to  pass  away, 
lee,  sheltered  side, 
leech,  sucking  animal, 
lief,  willingly, 
leek,  bulbous  plant, 
lead,  a  heavy  metal, 
limn,  to  draw, 
lode,  metallic  vein, 
lone,  by  one’s  self, 
loathe,  to  hate, 
lute,  musical  instru¬ 
ment. 

loose,  to  untie. 

maid,  a  girl, 
mane,  heavy  hair, 
mail,  armor, 
maul,  wooden  hammer, 
mantle,  a  cloak, 
marque,  a  license, 
martial,  warlike, 
marten,  fur  animal, 
matte,  slag, 
maize,  Indian  corn. 


mead,  a  drink, 
mean,  stingy, 
meat,  flesh, 
medal,  a  reward, 
metal,  refined  ore. 
miner,  who  mines, 
mind,  intellect, 
mist,  thin  rain, 
mite,  small  thing. 

nap,  a  short  sleep, 
nave,  a  hub. 
need,  necessity, 
niece,  brother’s 
daughter, 
night,  darkness, 
nit,  louse  egg. 
nock,  to  notch, 
none,  not  any. 
not,  negative. 

ode,  a  lyric  poem, 
ordinance,  a  statute. 

ore,  raw  mineral, 
our,  pertaining  to  us. 

pain,  suffering, 
palate,  roof  of  the 
mouth. 

pale,  lacking  color, 
pare,  shave  off.  pair, 
two. 

peace,  repose. 

peak,  summit,  peek, 
peep. 

peal,  a  loud  sound, 
pedal,  foot  lever, 
peer,  an  equal, 
phrase,  term, 
pistil,  seed  organ, 
place,  definite  point, 
plain,  level  space, 
plat,  flat  ground, 
plate,  a  dish, 
plum,  a  fruit, 
pole,  tall  piece  of 

wood. 

populace,  the  people. 

prophecy,  prediction, 
pore,  minute  orifice, 
port,  a  harbor. 

praise,  to  commend, 
pray,  to  make  petition. 

quire,  twenty-four 
sheets. 

rack,  a  hay  frame, 
rabbit,  wild  animal, 
racket,  confused  noise, 
reil,  to  scoff, 
rain,  falling  drops. 
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meed,  reward, 
mesne,  intermediate, 
meet,  to  come  together, 
meddle,  to  intrude, 
mettle,  spirit,  courage, 
minor,  below  age. 
mined,  dug  out. 
missed,  failed  to  hit. 
might,  strength. 

knap,  a  button, 
knave,  a  rascal, 
knead,  to  work  dough, 
gneiss,  a  mineral. 

knight,  a  champion, 
knit,  to  loop  yarn, 
knock,  a  hard  stroke, 
nun,  a  devoted  woman, 
knot,  a  tie. 

owed,  did  owe. 
ordnace,  heavy  wea¬ 
pons. 

oar,  rowing  implement, 
hour,  sixty  minutes. 

pane,  light  of  glass, 
pallet,  bed  of  straw. 

pail,  water  vessel, 
pear,  fruit. 

piece,  a  part  of. 
pique,  offend. 

peel,  to  strip  off. 
peddle,  to  sell, 
pier,  bridge  support, 
fraise,  a  defense, 
pistol,  a  weapon, 
plaice,  a  fish, 
plane,  smoothing  tool, 
plait,  pleat, 
plait,  to  pleat, 
plumb,  perpendicular, 
poll,  to  enumerate. 

populous,  thickly. 

peopled. 

prophesy,  to  foretell, 
pour,  to  send  forth. 
Porte,  the  Turkish 
court. 

prays,  he  petitions, 
prey,  booty. 

choir,  musical  body. 

wrack,  seaweed, 
rabbet,  groove,  joint, 
racquet,  a  game, 
rale,  a  chest  sound, 
reign,  to  rule,  rein,  a 
strap. 


raise,  to  lift  up. 
rap,  to  knock  on. 

red,  a  color, 
read,  to  peruse. 

'reave,  to  rob. 
reck,  to  care  for. 
rest,  quiet, 
retch,  to  strain. 

right,  not  wrong, 
rime,  hoar-frost, 
ring,  circular  area, 
rite,  a  ceremony, 
road,  a  highway, 
roam,  to  wander, 
roar,  a  deep  sound, 
roc,  monstrous  bird, 
roe,  fish  spawn, 
role,  assumed  part. 

rood,  a  measure, 
room,  extent  of  place. 

rote,  repetition, 
rough,  not  smooth, 
rung,  a  round, 
rye,  a  grain. 

sack,  a  bag. 
sail,  ship  canvas, 
sane,  of  sound  mind, 
scene,  place  of  occur- 
rance. 

scull,  an  oar. 
sea,  body  of  water. 

seal,  to  shut  close. 

seam,  line  of  junction, 
sear,  to  wither. 

sere,  withered, 
serge,  a  cloth. 

serf,  a  bondman, 
shear,  to  clip, 
shew,  to  show, 
shoot,  young  plant, 
sign,  a  token, 
sink,  to  descend, 
sloe,  a  plum. 

so,  in  that  manner, 
soak,  to  steep, 
soar,  to  fly  high, 
sole,  bottom  of  the 
foot. 

some,  indefinite  quant- 
ity. 

son,  male  child, 
soot,  carbon  powder, 
stake,  pointed  piece  of 
wood. 

stationary,  not  moving 

steal,  to  filch, 
steer,  to  guide, 
step,  foot  movement, 
sticks,  pieces  of  wood. 


raze,  to  tear  down, 
wrap,  an  outer  gar¬ 
ment. 

read,  did  read, 
reed,  coarse'  grass, 
reeve,  an  officer, 
wreck,  to  destroy, 
wrest,  to  pull  away, 
wretch,  miserable  per¬ 
son. 

wright  a  mechanic, 
rhyme,  measured  verse, 
wring,  to  squeeze  hard, 
write,  to  inscribe, 
rode,  did  ride. 

Rome,  Italian  city, 
rore,  dewy, 
rock,  large  stone, 
row,  propel  a  boat, 
roll,  to  move  by  turn¬ 
ing. 

rude,  bad  mannered, 
rheum,  mucous  dis¬ 
charge. 

wrote,  did  write, 
ruff,  fluted  collar, 
wrung,  squeezed  hard, 
wry,  distorted. 

sacque,  kind  of  coat, 
sale,  act  of  selling, 
seine,  fishing  net. 
seen,  was  observed. 

skull,  brain  case, 
see,  to  perceive. 

seel,  to  blind. 

seem,  to  appear. 

seer,  a  wise  man. 

surge,  to  roll  high, 
surf,  ocean  swell, 
sheer,  vertical, 
shoe,  foot  covering, 
chute,  trough,  slide, 
sine,  measure  of  an  arc. 
cinque,  five, 
slow,  not  swift, 
sew,  to  stitch, 
soke,  a  franchise, 
sore,  painful, 
soul,  spirit. 

sum,  account. 

sun,  central  planet, 
suit,  legal  process, 
steak,  cut  of  beef. 

stationery,  writing 
articles. 

steel,  hardened  iron, 
stere  a  measure, 
steppe,  elevated  plain. 
Styx,  river  of  Hades 
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stile,  revolving  gate, 
stoop,  to  bend  down, 
strait,  narrow  pasage. 
subtle,  artful, 
succor  to  assist, 
swath,  line  of  cut  grass. 

tacks,  small  nails, 
tale,  a  story, 
taper,  small  light, 
tare,  a  weed, 
taut,  stretched  tightly, 
tea,  a  table  drink, 
team,  hitched  animals, 
tear,  limpid  eye-drop, 
terce,  third  part, 
tern,  water  fowl, 
the,  definite  article, 
their,  of  them, 
threw,  did  throw. 

throe,  violent  pain, 
tide,  rising  of  water, 
time,  duration, 
to,  toward,  too,  more 
than. 

toe,  foot  member, 
ton,  a  weight. 


style,  mode, 
stupe,  a  compress, 
straight,  not  crooked, 
subtile,  nice,  fine, 
sucker,  a  kind  of  fish, 
swathe,  to  bandage. 

tax,  imposed  charge, 
tail,  rear  appendage, 
tapir,  wild  animal, 
tear,  to  rend, 
taught,  did  teach, 
tee,  small  earth  mound, 
teem,  to  abound, 
tier,  row  of  seats, 
terse,  brief,  concise, 
turn,  move  around, 
thee,  objective  of  thou, 
there,  in  that  place, 
through,  from  end  to 
end. 

throw,  to  fling, 
tied,  fastened, 
thyme,  garden  plant, 
two,  twice  one. 

tow,  coarse  flax, 
tun,  a  large  cask. 


I  troche,  medical 
lozenge. 

troop,  a  body  of 

soldiers. 

vain,  proud, 
vane,  weather  cock, 
vale,  valley, 
vice,  defect,  fault. 


wail,  mourful  outcry, 
wain,  a  wagon, 
waist,  middle  part, 
wait,  to  stay  for. 
ware,  articles  for  sale, 
wave,  swell  of  water, 
way,  will,  road. 

weak,  feeble, 
weald,  wooded  land, 
wean,  to  detach,  i 
weather,  atmosphereic 
condition. 

yew,  a  tree.  You, 
yourself. 


trochee,  metrical  foot, 
troupe,  stage  company. 


vein,  blood  vessel. 

veil,  face  cover, 
vise,  holding  imple¬ 
ment. 

wale,  streak,  mark, 
wane,  to  wax  less, 
waste,  to  destroy, 
weight,  heaviness, 
wear,  the  thing  worn, 
waive,  to  relinquish, 
weigh,  ascertain, 
weight. 

week,  seven  days, 
wield,  use,  handle, 
ween,  to  think, 
wether,  male  sheep. 


ewe,  female  sheep. 


STATE  AND  TERRITORIAL  NAMES  WITH  THEIR  ABBREVIATIONS  AND  CAPITALS. 


Alabama. 
Alaska  .  . 
Arizona  . 
Arkansas. 
California 


Ala . Montgomery. 

Alas . Sitka. 

Ariz . Phoenix. 

Ark . Little  Rock. 

Cal . Sacramento. 


Colorado . Col  or  Colo . Denver 

Connecticut . Conn,  or  Ct . Hartford. 

Delaware . Del . Dover. 

District  of 

Columbia .  D.  C . Washington. 

Florida . Fla.  or  Flor . Tallahassee. 

Georgia  . Ga .  Atlanta. 

Guam  . Agana. 

Hawaiian  Islands . Honolulu. 

Idaho  . . Id . Boise. 

Indian  Territory  .  . .  Ind.  Ter.  or  Ind. 

T . •••*••  (Now  Oklahoma.) 

Illinois . Ill-  or  Ills . .  Springfield. 

Indiana  . Ind . Indianapolis. 

Iowa . lo .  Des  Moines. 


Louisiana  .  . . . 

Maine  . 

Maryland  .  . . . 
Massachusetts 
Michigan  .  . . . 
Minnesota  . . . 
Mississippi  .  . . 


.  . .  Topeka. 

. .  .  La . 

. .  Me . 

.  . .  Md . 

Minn . 

Missouri .  ... 

.  Mo . 

.  Jefferson  City. 

Montana . 

.  Mont . 

Nebraska . 

.  Neb . 

. .  Lincoln. 

Nevada  .  .  . 

Nev . 

.  .  Carson  City. 

New  Hampshire  . . 

.  N.  H . 

. .  Concord. 

New  Jersey . 

.  N.  J . 

. .  Trenton. 

New  Mexico  .... 

New  M . .  •  • 

New  York . 

.  N.  Y . L  .  • 

. .  Albany. 

North  Carolina  .  . . 

.  N.  C. . 

.  Raleigh. 

North  Dakota . 

.  N.  Dak . 

.  .  Bismarck. 

Ohio . 

Oklahoma . 

.  Okla . 

Oregon . 

.  Ore.  or  Oreg.  . . 

.  . .  Salem. 

Pennsylvania . 

.  Pa.  or-Penn . 

.  .  Harrisburg. 

Philippine  Islands. 

.  P.  I . 

. . .  Manila. 

Rhode  Island . 

.  R.  I . 

. . .  Providence. 

Porto  Rico . 

.  P.  R . 

. . .  San  Juan. 

South  Carolina. . . . 

.  S.  C . 

.  .  .  Columbia. 

South  Dakota . 

.  S.  Dak . 

Tennessee . 

.  Tenn . 

Tutuila  Islands  . . . 
Texas  . 

.  Tex . 

Utah . 

Ut . 

Vermont . 

.  Vt . 

.  Va . 

Washington . 

.  Wash . 

. .  Olympia. 

West  Virginia  ... 

.  W.  Va . 

Wisconsin  . 

.  Wis . 

Wyoming  . . 

. .  Wyo . 

. .  Cheyenne. 

OUR  ENGLISH  SPEECH 


ELEMENTARY  ENGLISH. 

One  bright  winter  morning  I  saw  two  boys  start 
from  their  home  with  their  sleds.  They  went 
down  the  street  just  ahead  of  me,  and  I  heard  them 
talking  happily  about  the  snow,  their  sleds,  and 
the  fun  they  were  expecting  to  have.  Here  are 
some  of  the  things  they  said : 

1.  It  snowed  all  night. 

2.  How  cold  it  is ! 

3.  See  my  new  sled. 

4.  Father  gave  it  to  me. 

5.  Where  did  he  buy  it  ? 

6.  He  brought  it  from  the  city. 

7.  Here  comes  John  with  his  sled. 

8.  Do  you  think  we  can  beat  him  down  the 
hill? 

9.  What  a  jolly  time  we  will  have! 

10.  Look  out  for  that  horse. 

Each  one  of  the  ten  remarks,  which  are  printed 
here,  contains  a  complete  thought. 

A  sentence  is  a  complete  thought  expressed  in 
words.  So  we  may  say  that  we  have  here  ten 
sentences  spoken  by  the  boys. 

Look  at  each  of  the  following  lines  and  decide 
which  of  them  are  sentences.  To  help  you,  I  will 
tell  you  that  three  of  them  are  not  sentences,  be¬ 
cause  they  do  not  express  complete  thoughts. 

1.  Two  birds  made  a  nest. 

2.  It  was  made  of  yarn. 

3.  Among  the  branches. 

4.  What  is  in  the  nest? 

5.  Do  not  touch  the  eggs. 

6.  What  pretty  blue  eggs  they  are ! 

7.  Four  baby  birds. 

8.  The  little  birds  soon  flew  away. 

9.  How  long  did  they. 

Now  try  making  some  sentences  of  your  own 
about  a  bull,  a  doll,  a  horse,  a  dog,  a  clock. 

Make  sentences  using  the  words  sing,  run,  jump, 
swim,  fly,  play. 


KINDS  OF  SENTENCES. 

Look  carefully  at  the  ten  sentences  spoken  by 
the  boys  at  the  beginning  of  this  lesson,  and  you 
will  notice  that  the  thoughts  are  not  all  expressed 
in  the  same  way.  Four  of  them  (1,  4,  6,  7)  are 
used  simply  to  tell  something;  two  of  them  (5,  8) 
ask  questions;  two  of  them  (3,  10)  contain  a  sort 
of  command;  the  remaining  two  (2,  9)  are  said 
in  such  a  way  as  to  show  surprise  or  excitement. 

So,  you  see,  we  have  four  kinds  of  sentences. 
The  first  kind,  being  used  to  tell  or  declare  some¬ 
thing,  is  called  a  declarative  sentence.  The  sec¬ 
ond  kind,  being  used  to  ask  questions,  is  called 
an  interrogative  sentence. 

The  third  kind,  being  used  in  commands  or  re¬ 
quests,  is  called  an  imperative  sentence.  The 
fourth  kind,  being  used  in  making  exclamations, 
is  called  an  exclamatory  sentence. 


CAPITALS  AND  PUNCTUATION. 

The  first  word  of  every  sentence  should  begin 
with  a  capital  letter.  Look  at  the  sentences  we 
have  been  studying,  and  you  will  see  that  we  have 
been  careful  to  begin  every  sentence  in  that  way. 
Notice,  however,  that  they  do  not  all  have  the 
same  kinds  of  marks  at  the  end.  A  declarative 
sentence  ends  with  a  period. 

An  imperative  sentence  also  ends  with  a  period. 

An  interrogative  sentence  ends  with  an  inter¬ 
rogation  mark. 

An  exclamatory  sentence  ends  with  an  exclama¬ 
tion  mark. 

Write  sentences  about  a  pony,  a  kitten,  an  apple, 
a  picture,  rain.  Try  to  use  different  kinds  of 
sentences.  Be  sure  to  begin  every  sentence  with 
a  capital  letter  and  to  end  it  with  the  proper  mark 
of  punctuation. 

Copy  the  following  sentences,  decide  what  kind 
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of  a  sentence  each  is,  and  put  the  proper  mark  of 
punctuation  at  the  end  of  each.  Notice  that  every 
sentence  begins  with  a  capital  letter : 

In  the  country  stood  a  pleasant  house 

A  little  garden  lay  between  the  house  and  the 
road 

Near  the  gate  grew  a  little  daisy 

Do  you  know  what  a  daisy  looks  like 

It  looks  like  a  star 

How  pretty  it  is 

To  help  you  in  studying  the  sentences  thus  far, 
we  have  begun  each  new  sentence  in  the  exercise 
on  a  new  line.  This  is  not  the  way  sentences 
are  usually  printed.  If  there  is  room  for  more 
words,  the  next  sentence  generally  begins  on  the 
same  line  with  the  sentence  just  finished.  In  the 
exercise  given  below  are  six  sentences,  but  the 
marks  of  punctuation  are  omitted.  Pick  out  the 
sentences  and  punctuate  them. 

Near  the  daisy  grew  a  number  of  garden  flow¬ 
ers  They  were  very  proud  They  did  not  notice 
the  daisy  Do  you  think  the  daisy  felt  sad  The 
daisy  heard  a  bird  singing  in  the  sky  How 
beautiful  the  song  was 

Now,  let  us  try  one  more  exercise  in  writing 
sentences  correctly.  This  time  we  shall  not  only 
omit  the  marks  of  punctuation,  but  we  shall  also 
omit  all  capital  letters.  Study  the  lines  carefully.. 
Decide  where  each  sentence  begins  and  where  it 
ends.  Begin  the  first  word  of  each  sentence  with 
a  capital  letter,  and  place  the  proper  mark  of 
punctuation  after  the  sentence. 

The  daisy  heard  a  lark  singing  the  lark  flew 
down  to  the  garden  which  flowers  did  he  come  to 
see  he  did  not  go  near  the  garden  flowers  he 
hopped  into  the  grass  near  the  daisy  the  daisy 
trembled  for  joy  the  lark  sang  a  beautiful  song  to 
the  daisy  how  happy  the  daisy  felt 

MORE  ABOUT  CAPITAL  LETTERS. 

Read  the  following  sentences,  noting  carefully 
the  use  of  capital  letters.  Before  I  went  to  the 
country,  I  had  seen  very  few  wild  flowers.  My 
father  and  I  visited  the  country  last  summer.  As 
we  walked  through  the  fields  I  asked  him  the 
names  of  the  flowers.  In  this  way  I  soon  learned 
to  know  many  flowers. 

We  have  here  four  sentences,  each  beginning 
with  a  capital  letter.  Notice  that  the  word  “I” 
is  also  written  with  a  capital.  This  word  should 
never  be  written  with  a  small  letter. 


THE  PARTS  OF  A  SENTENCE. 

A  complete  sentence  consists  of  two  parts,  called 
the  subject  and  the  predicate. 

The  subject  points  out  the  person,  place  or 
thing  about  which  something  is  said. 

The  predicate  tells  what  is  said  about  the  sub¬ 
ject. 

In  the  following  sentences  the  first  word  is  the 
subject  and  the  second  word  the  predicate. 

Fire  burns.  Water  flowed.  Crickets  chirp. 
Rain  fell.  Harry  runs.  Stars  shine. 

Sometimes  several  words  are  needed  to  form 
a  predicate,  as  in  the  following  sentences.  The 
subject  is  separated  from  the  predicate  by  a  ver¬ 
tical  line. 

Horses  |  can  run.  Soldiers  |  have  fought.  Leaves] 
were  flying.  Accidents | will  happen.  Lights] are 
burning.  Words] may  be  written. 

NOUNS. 

Notice  that  the  subject  in  every  sentence  we 
have  just  used  is  the  name  of  something.  Words 
that  are  the  names  of  persons,  places,  or  things 
are  called  nouns.  The  word  noun  means  name. 
The  following  list  of  ten  words  contains  eight 
nouns.  See  whether  you  can  pick  them  out. 

Trenton,  song,  is,  bud,  snow,  mountain,  try, 
stone,  robin,  tree. 

Write  ten  nouns  which  are  the  names  of  things 
found  in  a  house. 

Write  ten  nouns  that  are  the  names  of  persons 
or  places. 

PRONOUNS. 

Harry  has  a  new  ball.  He  likes  to  play  with  it. 
His  friends  play  with  him.  They  have  a  jolly 
time. 

Notice  the  words  in  italics.  Each  one  of  them 
is  used  instead  of  a  noun.  If  we  used  the  nouns 
the  last  three  sentences  would  read :  Harry  likes 
to  play  with  the  ball.  Harry’s  friends  play  with 
Harry.  The  friends  have  a  jolly  time. 

He,  it,  his,  him  and  they  are  called  pronouns. 
A  pronoun  is  a  word  used  instead  of  a  noun. 
There  are  eight  pronouns  in  the  following  para¬ 
graph.  See  whether  you  can  pick  them  out. 

One  day  a  wise  man  was  sitting  at  the  king’s 
table  when  Prince  Henry  came  into  the  room. 
He  saw  a  frown  on  the  boy’s  face,  and  he  said 
to  the  king,  “I  can  make  your  son  happy,  and 
change  his  frown  into  smiles  if  you  will  send 
him  into  the  country  to  live  with  me.” 


OUR  ENGLISH  SPEECH, 


It 


VERBS. 

A  dog  ran  into  our  house.  The  day  was  rainy. 
He  shivered  with  cold.  My  father  pitied  the  dog. 
He  gave  the  dog  a  place  under  the  stove.  Soon 
the  dog  was  warm  and  dry.  He  slept  for  a  while. 
Then  he  played  with  us.  He  still  lives  at  our 
house. 

Notice  the  words  in  italics.  The  words  ran, 
shivered,  pitied,  gave  and  played  express  action. 
The  word  was  expresses  existence  or  being.  The 
words  slept  and  lives  express  the  state  or  con¬ 
dition  of  existence.  All  of  these  words  are  called 
verbs.  A  verb  is  a  word  that  asserts  action,  being, 
or  state  of  being. 

There  are  eight  verbs  in  the  following  para¬ 
graph.  See  whether  you  can  find  them. 

Harry  climbed  into  the  boat.  He  raised  the 
sail.  The  waves  were  high.  He  was  not  afraid. 
He  sailed  the  boat.  The  waves  dashed  over  the 
side.  He  traveled  many  miles.  The  next  day  he 
came  home. 

ADJECTIVES. 

The  subject  of  a  sentence  always  contains  a 
noun  or  pronoun,  or  words  used  like  a  noun. 
This  is  called  the  simple  subject.  Very  often  the 
subject  contains  other  words  which  modify  or 
change  the  meaning  of  the  simple  subject.  Notice 
how  words  are  added  to  the  simple  subject  in  the 
following  sentences : 

1.  Snowflakes  |  fell. 

2.  White  snowflakes  | fell. 

3.  Beautiful,  white  snowflakes  (fell. 

4.  Many  beautiful,  white  snowflakes  |  fell. 

The  words  many,  beautiful  and  white,  which 
are  used  to  modify  the  meaning  of  the  noun 
snowflakes,  are  called  adjectives.  An  adjective  is 
a  word  used  to  modify  the  meaning  of  a  noun  or 
a  pronoun. 

Snowflakes  is  the  simple  subject  of  each  sen¬ 
tence.  The  simple  subject  with  its  modifying 
words  is  called  the  complete  subject. 

ADVERBS. 

The  predicate  of  a  sentence  always  contains  a 
yerb.  This  is  called  the  simple  predicate.  Other 
words  are  often  joined  to  the  simple  predicate  to 
modify  its  meaning.  Usually,  these  words  contain 
the  idea  of  how,  when,  or  where. 

Notice  the  words  in  italics  in  the  following 
sentences.  Each  one  modifies  a  verb  and  is  called 
an  adverb. 


The  deer  |  ran  swiftly. 

Winter  |  will  come  soon. 

Many  boys]  play  there. 

The  sleigh  | glides  smoothly. 

The  bird]  never  sang. 

You  |  may  bring  it  here. 

Sometimes  adverbs  modify  adjectives  or  other 
adverbs,  as  in  the  following  sentences : 

The  train  ran  very  swiftly. 

Too  many  cooks  spoil  the  broth. 

Very  modifies  the  adverb  swiftly. 

Too  modifies  the  adjective  many. 

PHRASE  MODIFIERS. 

You  have  learned  that  adjectives  and  adverbs 
are  used  as  modifiers.  Sometimes  a  group  of 
words,  called  a  phrase,  is  used  as  a  modifier. 

In  the  sentence:  My  book  is  here,  here  is  an 
adverb  modifying  is. 

In  the  sentence:  My  book  is  in  this  place,  the 
phrase  in  this  place  is  used  to  do  just  the  work 
that  the  adverb  here  did  in  the  other  sentence. 
This  phrase  is,  therefore,  called  an  adverbial 
modifier. 

He  is  a  wealthy  man. 

He  is  a  man  of  wealth. 

Notice  that  the  adjective  wealthy  in  the  first 
sentence  and  the  phrase  of  wealth  in  the  second 
sentence  are  both  used  to  modify  the  meaning  of 
the  word  man.  Therefore,  we  call  of  wealth  an 
adjective  modifier. 

Notice  the  phrases  in  italics  in  the  following 
sentences.  Three  of  them  are  adjective  modifiers, 
because  they  modify  nouns,  and  five  of  them  are 
adverbial  modifiers,  because  they  modify  verbs. 

Decide  what  kind  of  modifier  each  phrase  is 
by  determining  what  it  modifies. 

My  friend  lives  in  England. 

The  leaves  of  the  maple  have  changed  color. 

We  walked  beside  the  river. 

The  flower  grew  in  the  meadow. 

The  top  of  the  mountain  is  covered  with  snow. 

A  basket  of  fruit  stood  on  the  table. 

PREPOSITIONS. 

Nearly  all  phrases  contain  a  principal  word  pre¬ 
ceded  by  an  introductory  word. 

Mary  went  to  Boston. 

In  the  phrase  to  Boston,  Boston  is  the  principal 
word.  The  phrase  is  introduced  by  the  word  to, 
which  shows  what  relation  the  word  Boston  bears 
to  the  word  went.  If  the  sentence  reads,  Mary 
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went  from  Boston,  the  word  from  shows  a  differ¬ 
ent  relation  between  Boston  and  wont. 

Words  which  introduce  phrases  and  show  rela¬ 
tions,  as  to  and  from  do  in  these  sentences,  are 
called  'prepositions.  Notice  how  the  relation  be¬ 
tween  table  and  walked  changes  as  we  use  under, 
near ,  across ,  or  beside,  instead  of  on  in  the  sen¬ 
tence  :  The  cat  walked  on  the  table. 

Every  phrase  in  the  sentences  in  the  last  chapter 
is  introduced  by  a  preposition. 

CONJUNCTIONS. 

John  and  Harry  have  a  garden. 

They  raise  beans  and  corn. 

They  hoe  and  water  the  plants. 

They  begin  work  in  March  or  in  April. 

Notice  that  in  the  first  sentence  and  joins  the 
noun  John  to  the  noun  Harry;  in  the  second  sen¬ 
tence  it  joins  the  noun  beans  to  the  noun  corn;  in 
the  third  sentence  and  joins  the  verb  hoe  to  the 
verb  water;  in  the  last  sentence  or  joins  the 
phrases  in  March  and  in  April. 

These  words  which  join  words  and  phrases 
are  called  conjunctions.  Sometimes  two  sentences 
are  joined  into  one  by  using  a  conjunction,  as  in 
the  following: 

The  boys  work  hard. 

They  never  complain. 

The  boys  work  hard,  but  they  never  complain. 

Each  of  the  parts  of  the  sentence  connected  by 
but  is  called  a  clause. 

INTERJECTIONS. 

In  the  following  sentence,  notice  that  the  itali¬ 
cized  words  are  mere  exclamations.  They  express 
strong  feeling  and  are  usually  followed  by  an  ex¬ 
clamation  mark. 

Ah!  there  are  our  friends. 

Hello!  who  is  that? 

Well!  that  is  strange. 

Pshaiv!  I  don’t  believe  it. 

REVIEW  OF  THE  PARTS  OF  SPEECH. 

A  noun  is  the  name  of  a  person,  a  place,  or  a 
thing. 

A  verb  is  a  word  that  expresses  action,  being,  or 
state  of  being. 

A  pronoun  is  a  word  used  instead  of  a  noun. 

An  adjective  is  a  word  used  to  modify  the  mean¬ 
ing  of  a  noun  or  a  pronoun. 

An  adverb  is  a  word  used  to  modify  the  meaning 
of  a  verb,  an  adjective,  or  another  adverb. 


A  preposition  is  a  word  which  introduces  a 
phrase  and  shows  the  relation  of  the  principal 
word  in  the  phrase  to  the  word  whose  meaning  it 
modifies. 

A  conjunction  is  a  word  used  to  connect  words, 
phrases  or  clauses. 

An  interjection  is  a  word  used  to  express  strong 
emotion. 

Every  word  in  our  language  may  be  classified 
under  these  eight  parts  of  speech. 

COMPLEMENTS. 

You  have  learned  that  the  predicate  always 
contains  a  verb,  and  may  have  word  or  phrase 
modifiers.  In  the  following  sentences  the  words 
in  italics  are  neither  verbs  nor  phrase  modi¬ 
fiers,  yet  they  are  necessary  in  order  to  complete 
the  meaning  of  the  predicate,  and  are,  therefore, 
called  complements  of  the  predicate. 

James  |  threw  the  ball. 

The  apples  |  are  ripe. 

Wellington  | was  a  soldier. 

COMPOUND  SUBJECTS  AND  PREDICATES. 

Two  or  more  words  connected  by  conjunctions 
may  be  used  as  subjects  or  predicates.  These  are 
called  compound  subjects  or  compound  predicates. 
Notice  the  following  sentences: 

Lakes  and  rivers  |  beautify  the  scenery. 

The  musician  |  played  and  sang  beautifully. 

Grass  and  ftowers\grew  and  flourished. 

PROPER  NAMES. 

Many  years  ago,  James  Watt,  who  lived  in 
England,  made  the  first  steam  engine.  Some 
time  afterward  George  Stephenson  made  an  en¬ 
gine  that  would  run  along  upon  rails.  His  son, 
Robert,  helped  to  build  a  locomotive  named  the 
Rocket.  One  of  the  first  locomotives  used  in 
the  United  States  was  called  J ohn  Bull.  In 
the  year  1845  there  were  less  than  one  hundred 
locomotives  in  the  entire  State  of  Pennsylvania. 
Now  one  may  see  hundreds  of  locomotives  in 
large  cities,  such  as  New  York,  Philadelphia, 
Boston  and  Chicago. 

You  have  learned  why  capital  letters  are  used 
to  begin  the  words  Many,  Some,  His,  One,  In 
and  Now  in  the  sentences  given  above.  Notice 
that  each  of  the  other  capitalized  words  is  a 
noun  and  is  the  particular  name  of  a  person,  a 
place,  or  a  thing.  Such  words  are  called  proper 
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nouns.  Notice  that  proper  nouns  may  consist 
of  one  word,  or  more  than  one  word.  Some¬ 
times  proper  names  are  made  up  of  several  im¬ 
portant  words  joined  to  each  other  by  some  less 
important  words.  In  this  case  only  the  import¬ 
ant  words  are  capitalized;  as,  for  example.  Gulf 
of  Mexico,  Lake  of  the  Woods,  Isthmus  of 
Panama. 

WORDS  MADE  FEOM  PROPER  NAMES. 


In  many  cases  adjectives  are  derived  from  pro¬ 
per  names.  These  are  also  begun  with  capital 
letters.  Notice  the  following  examples: 

Noun. — France,  America,  Britain,  Greece. 

Adjective.— French,  American,  British,  Greek. 

Write  the  story  of  the  discovery  of  America 
by  Columbus,  paying  special  attention  to  the  rules 
for  capitals  and  punctuation  which  you  have 
learned. 

ABBREVIATIONS. 


For  convenience  in  writing,  we  often  shoit.en 
words  by  omitting  a  number  of  the  letters,  keep¬ 
ing  only  enough  to  indicate  our  meaning. 

The  word  abbreviation  means  a  shortening. 
Every  abbreviation  should  be  followed  by  a  period. 
Below  are  given  a  few  examples  of  familiar  ab¬ 
breviations  : 

Jan. — January.  qt. — quart. 

Mr. — Mister.  bal. — balance. 

amt.— amount.  cor. — corner. 

Dr. — Doctor.  mfr. — manufacturer. 

Capt. — Captain.  mo. — month. 

N.  Y. — New  York.  mdse. — merchandise. 

Cal. — California.  doz. — dozen. 

Jas. — James.  ft. — foot. 

Rewrite  the  following,  using  abbreviations  for 
all  words  printed  in  italics.  When  in  doubt  about 
the  correct  form,  consult  a  good  dictionary: 

George  Washington  was  born  in  Virginia  on 
February  22,  1732. 

Lumber  costs  six  cents  per  foot. 

Jones  and  Brother  have  a  store  in  Boston, 
Massachusetts. 

Professor  Morris  was  talking  to  Colonel  Potter 
and  Doctor  Jenkins. 

William  Wilson 

To  Charles  Mapes,  Debtor. 

To  1  feck  apples  . $0.15 

1  gallon  vinegar  . 20 

2  dozen  eggs  . •  •  •  -36 

1  package  oatmeal  . 10 

Amount  . $0.87 


CONTRACTIONS. 

Abbreviations  are  made  for  convenience  in 
writing  only.  In  speaking  we  often  shorten  cer¬ 
tain  words  by  leaving  out  certain  sounds,  usually 
retaining  the  first  and  the  last  sounds.  In  writ¬ 
ing,  also,  we  sometimes  retain  only  the  first  and 
last  parts  of  words,  omitting  the  rest  for  the 
sake  of  convenience.  Such  shortenings  of  words 
are  called  contractions,  and  the  omission  of  part 
of  the  word  is  shown  by  the  use  of  a  mark  called 
apostrophe.  For  example,  the  word  not  is  often 
contracted  and  joined  to  another  word,  as  in 
can’t,  didn’t,  wouldn’t. 

Write  out  in  full  the  following  contracted 
expressions : 

You’ll.  I’m,  I’d,  ’twas,  we’re,  e’er,  sha’n’t, 
where’s,  he’s,  they’re,  o’er,  ne’er. 

ANOTHER  USE  OF  THE  APOSTROPHE. 

The  apostrophe  is  often  used  to  show  ownership. 
Notice  the  following  sentences: 

1.  I  found  Harry’s  hat. 

2.  Wilson’s  store  is  very  large. 

3.  The  horse’s  mane  is  long. 

4.  The  birds’  nests  are  in  the  tree. 

Harry’s  hat  means  the  hat  belonging  to  Harry. 

Wilson  s  store  means  the  store  owned  by  Mr. 
Wilson.  ' 

The  horse’s  mane  belongs  to  the  horse,  and  the 
birds’  nests  belong  to  the  birds. 

When  the  owner  is  only  one  person  or  thing, 
ownership  is  usually  shown  by  an  apostrophe 
followed  by  s. 

To  avoid  a  repetition  of  hissing  sounds,  when 
s  has  already  been  added  to  a  word  to  indicate 
that  more  than  one  is  meant,  ownership  is  shown 
by  adding  only  the  apostrophe.  Notice  the  sen¬ 
tence  about  the  birds’  nests. 

Write  sentences  using  the  following  words  with 
the  proper  signs  to  show  ownership: 

Friends,  children,  man,  driver,  soldiers,  doll, 
flower,  sun,  army  country. 

LETTER- WRITING. 

Cape  May,  New  Jersey, 
October  10,  1907. 

Dear  Tom: 

My  father  bought  me  a  dog  last  week.  It  is 
a  little  beauty.  It  is  nearlv  all  white  and  has  a 
beautiful  tail*  that  looks  like  a  plume. 

His  name  is  Don.  He  seems  to  like  me,  but 
yet  we  have  to  tie  him,  or  he  will  run  away. 
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Maybe,  when  he  is  here  longer  he  will  stay  at 
home. 

Will  you  not  come  to  see  Don? 

Your  friend, 

Ralph  Joy. 

Look  carefully  at  the  letter  above  and  notice  its 
different  parts. 

First  comes  the  heading,  which  shows  where 
the  letter  was  written  and  when  it  was  written. 

Next  is  the  salutation,  which  tells  to  whom 
the  letter  is  written.  The  body  of  the  letter 
then  follows  and  tells  what  is  said.  The  con¬ 
clusion  is  made  up  of  the  closing  words  and  the 
signature  of  the  writer. 

Copy  the  letter  to  Tom,  and  be  careful  to  write 
it  just  as  given,  using  capitals  and  marks  of 
punctuation  as  they  are  used  in  that  letter. 

Write  a  letter  to  your  cousin.  Tell  her  of  a 
trip  you  made  to  the  park.  Begin  and  close  your 
letter  like  the  model  given  above,  but  use  the 
town  in  which  you  live,  your  own  name  and  the 
name  of  your  cousin. 

THE  ADDRESS. 

The  address  is  made  up  of  the  name  and  resi¬ 
dence,  as — 


Stamp. 


Miss  Gertrude  Young , 

26  Johnson  /Street , 
Canton , 
Ohio. 


Stamp. 


Mr.  George  Wilson , 

Stroudsburg , 

Monroe  County , 
Pennsylvania. 


When  the  words  street,  avenue  and  county 
occur  in  addresses  they  are  sometimes  abbreviated, 
as  follows: 

Street — St.  Avenue — Ave.  County — Co. 

The  name  of  the  state  is  sometimes  abbreviated, 
but  it  is  better  to  write  all  these  words  in  full. 

If  you  were  writing  your  mother’s  address  on 
an  envelope,  what  would  you  place  before  her 
name?  If  you  were  writing  your  father’s  address, 
what  would  you  put  before  his  name? 

Draw  on  paper  two  envelopes  like  those  at  the 
beginning  of  this  lesson. 

Copy  in  the  addresses  just  as  they  are  given. 
Use  commas  and  periods  as  they  are  used  in  those 
addresses.  Make  the  place  for  postage  stamp. 

Write  your  own  address  as  it  should  be  written* 
on  an  envelope. 

Write  the  address  of  your  father  or  mother. 

Write  the  addresses  of  three  boys  you  know. 

COMPOSITION. 

Write  a  letter  to  a  friend,  and  begin  and  close 
it  like  the  model. 

Exercise  1. 

If  the  weather  is  nice  Charles  is  going  to  his 
father’s  cottage  at  the  seashore  to  spend  Thanks¬ 
giving,  and  he  wants  Ralph  to  go  with  him. 
Ralph  is  to  bring  some  of  the  provisions  and  his 
bicycle.  Write  the  letter  for  Charles. 

Exercise  2. 

To-morrow  is  Ruth’s  birthday,  and  she  wants 
May  to  come  to  take  tea  with  her  and  bring  her 
doll. 

Write  letter  for  Ruth. 

Exercise  3. 

May  thanks  Ruth  for  the  invitation  to  tea,  but 
says  she  is  going  to  her  Grandma’s,  so  can’t  come. 
She  sends  Ruth  a  book  for  her  birthday. 

Write  letter  for  May. 

Exercise  4. 

Charles  has  found  his  sweet,  peas  are  in  bloom. 
He  wants  Edward  to  come  to  see  them.  He  will 
be  home  on  Saturday.  He  will  give  Edward  a 
box  of  them. 

Write  letter  for  Charles. 
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THE  NUMBER  TWO. 

How  many  hands  have  you? 

How  many  eyes  have  you? 

How  many  feet  have  you? 

How  many  ears  have  you? 

Show  me  two  pencils,  2  books. 

Write  the  figure  2. 

Show  me  one  block.  Put  one  block  with  it.  How 
many  blocks  have  you?  How  many  blocks  are  1 
block  and  1  block? 

Show  me  one  girl.  Show  me  another.  How 
many  girls  have  you  shown  me  ?  One  girl  and  one 
girl  are  how  many  girls? 

Show  me  two  blocks.  Take  one  away.  How 
many  are  left? 

If  I  have  two  horses  and  sell  one  horse,  how 
many  have  I  left? 

How  many  are  2  boys  less  1  boy? 

How  many  are  2  less  1  ? 

Take  one  apple.  Now  take  one  more. 

How  many  times  have  you  taken  one  ? 

How  many  .then  are  2  times  one  apple  ? 

How  rjiany  are  2  times  1  ? 

If  there  are  two  cakes,  how  many  boys  can 
each  have  one?  How  many  ones  in  2? 

THE  NUMBER  THREE. 

Show  me  two  blocks.  Put  one  more  block  with 
them.  How  many  blocks  have  you?  Show  me 
three  blocks. 

Write  the  figure  3. 

How  many  are  2  boxes  and  1  box? 

How  many  are  2  oranges  and  1  orange? 

How  many  are  1  pie  and  2  pies? 

How  many  are  2  and  1  ? 

If  we  have  3  boxes  and  I  take  one  away,  how 
many  are  left  ?  If  I  take  two,  how  many  are  left  ? 
If  I  take  three,  how  many  are  left? 


How  many  are  3  less  1  ?  3  less  2  ?  3  less  3  ? 

If  I  take  one  marble,  take  one  more,  take  one 
more,  how  often  do  I  take  one  ? 

How  many  then  are  3  times  one  marble  ? 

How  many  are  3  times  one  kite  ? 

How  many  are  3  times  one? 

If  I  have  three  dolls,  how  many  girls  can  each 
have  one  doll?  How  many  ones  in  three? 

NUMBER  FOUR. 

Show  me  three  blocks.  Show  me  one  block. 
How  many  blocks  have  you  altogether? 

Show  me  four  boys. 

Write  the  figure  4. 

How  many  are  3  dogs  and  1  dog? 

How  many  are  2  cakes  and  2  cakes? 

How  many  are  1  apple  and  3  apples  ? 

How  many  are  3  and  1  ?  1  and  3  ?  2  and  2  ? 
Show  me  4  balls. 

Take  1  ball  away.  How  many  are  left  ? 

Take  2  balls  away.  How  many  are  left? 

Take  3  balls  away.  How  many  are  left? 

Take  4  balls  away.  How  many  are  left? 

How  many  are  4  less  1?  4  less  2?  4  less  3? 
4  less  4? 

If  John  takes  one  block  at  a  time  for  four  times, 
how  many  blocks  will  he  have? 

How  many  then  are  4  times  1  block? 

How  many  are  4  times  1? 

If  John  takes  2  blocks  at  a  time  for  2  times, 
how  many  blocks  will  he  have? 

How  many  are  2  times  2  blocks? 

How  many  are  2  times  2  ? 

Put  4  blocks  in  2  equal  piles. 

How  many  blocks  in  a  pile? 

How  many  twos  in  four? 

How  many  ones  in  four? 
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NUMBER  FIVE. 

Show  me  four  blocks'.  Put  one  block  with  them. 
How  many  have  you  now? 

Draw  five  blocks. 

Make  the  figure  5. 

How  many  are  4  blocks  and  1  block? 

How  many  are  2  hats  and  3  hats? 

How  many  are  3  cows  and  2  cows? 

How  many  are  4  and  1  ?  3  and  2  ? 

Show  me  5  hooks. 

If  I  lose  one  book,  how  many  are  left? 

If  I  lose  two  books,  how  many  are  left? 

If  I  lose  three  books,  how  many  are  left  ? 

If  I  lose  four  books,  how  many  are  left? 

If  I  lose  five  books,  how  many  are  left? 

How  many  then  are  5  less  1  ?  5  less  2?  5  less 
3?  5  less  4?  5  less  5? 

NUMBER  SIX. 

Show  me  five  blocks.  Show  me  one  more  block. 
How  many  have  you  now? 

Draw  six  blocks. 

Make  the  figure  6. 

How  many  are  5  balls  and  1  ball? 

How  many  are  4  horses  and  2  horses? 

How  many  are  3  houses  and  3  houses? 

How  many  are  5  and  1  ?  4  and  2  ?  3  and  3  ? 
The  sign  -|-  means  and 
The  sign  =  means  are. 

4— (—3=6  is  only  another  way  of  writing  4  ana 
2  are  six. 

What  are  5+1=  ?  3+3=  ?  4+2=  ? 

Show  me  6  knives. 

How  many  are  6  knives  less  1  knife? 

How  many  are  6  horses  less  2  horses? 

How  many  are  6  cows  less  3  cows  ? 

How  many  are  6  dogs  less  4  dogs? 

How  many  are  6  cats  less  5  cats  ? 

How  many  are  6  chickens  less  6  chickens? 
Use  the  sign  —  in  place  of  less. 

Write  6 — 1=5  instead  of  6  less  1  are  5. 

Put  6  pencils  in  two  equal  piles.  How  many  in 
each  pile?  How  many  are  2  times  3  pencils? 
How  many  are  2  times  3? 

Put  them  in  3  equal  piles.  How  many  in  each 
pile? 

How  many  are  3  times  2  blocks? 

How  many  are  3  times  2?  2  times  3?  6 

times  1  ? 

Mary  has  six  dollars.  To  each  of  how  many 


girls  can  she  give  two  ? 

How  many  twos  in  six? 

To  each  of  how- many  girls  can  she  give  three. 
How  many  threes  in  six? 

How  many  ones  in  six? 

NUMBER  SEVEN. 

How  many  are  6  blocks  and  1  block? 

Draw  seven  blocks. 

Write  the  figure  7. 

How  many  are  6  boys  and  1  boy? 

How  many  are  5  cows  and  2  cows  ? 

How  many  are  4  dogs  and  3  dogs? 

How  many  are  5+2=  ?  4+3=  ?  6+1=  ? 

How  many  are  7  oranges  less  1  orange? 

How  many  are  7  pens  less  2  pens  ? 

How  many  are  7  tops  less  3  tops  ? 

How  many  are  7  kites  less  4  kites? 

How  many  are  7  marbles  less  5  marbles? 

How  many  are  7  balls  less  6  balls  ? 

How  many  are  7  pencils  less  7  pencils? 

How  many  then  are  7 — 1=  ?  7 — 2  =  ? 

7 —  3=  ?  7 — 4=  ?  7 — 5=  ?  7—6=  ?  7— 7=? 

NUMBER  EIGHT. 

How  many  are  7  blocks  and  1  block? 

Draw  eight  blocks. 

Write  the  figure  8. 

How  many  are  7  cats  and  1  cat? 

How  many  are  6  books  and  2  books? 

How  many  are  5  flags  and  3  flags  ? 

How  many  are  4  tops  and  4  tops  ? 

How  many  are  7+1=  ?  6+2=  ?  5 

4+4=  ? 

How  many  are  8  apples  less  1  apple? 

How  many  are  8  pears  less  2  pears  ? 

How  many  are  8  peaches  less  3  peaches? 

How  many  are  8  oranges, less  4  oranges? 

How  many  are  8  cherries  less  5  cherries? 

How  many  are  8  bananas  less  6  bananas? 

How  many  are  8  cakes  less  7  cakes  ? 

How  many  then  are  8 — 4=  ?  8 — 6=  ? 

8 —  3=  ?  8—2=  ?  8 — 7=  ? 

How  many  are  4  blocks  and  4  blocks? 

How  many  then  are  2  times  4  blocks  ? 

How  many  are  2  times  4  boys? 

How  many  are  2  times  4? 

Use  the  sign  X  instead  of  the  word  times, 
as  2X4=8. 
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If  one  doll  costs  2  cents,  how  many  can  you 
get  for  8  cents? 

If  one  book  costs  4  cents,  how  many  can  you  get 
for  8  cents? 

How  many  4’s  in  8  ? 

How  many  2's  in  8  ? 

NUMBER  NINE. 

If  I  have  eight  blocks  and  take  one  more,  how 
many  have  I  then? 

Draw  nine  blocks. 

Write  the  figure  9. 

How  many  are  8  boys  and  1  boy? 

How  many  are  5  books  and  4  books? 

How  many  are  6  apples  and  3  apples? 

How  many  are  7  cows  and  2  cows? 

How  many  are  9  birds  less  1  bird? 

How  many  are  9  papers  less  3  papers? 

How  many  are  9  balls  less  2  balls  ? 

How  many,  then,  are  9  less  1  ?  9  less  2  ?  9  less 
3?  9  less  6?  9  less  8?  9  less  4?  9  less  7? 

If  I  take  3  blocks  3  times,  how  many  blocks 
have  I?  How  many,  then,  are  3  times  3  blocks? 
How  many  are  3  times  3  horses?  How  many  are 
3  times  3? 

How  many  apples  can  you  buy  for  9  cents,  if 
you  pay  3  cents  for  each  one  ?  How  many  3’s  in  9  ? 
or  what  is  9  divided  by  3?  Write  the  sign  =- 
instead  of  divided  by. 

THE  NUMBER  TEN. 

9  hats  and  1  hat  are  how  many  hats? 

Write  the  number  10. 

9  cows  aiid  1  cow  are  how  many? 

8  books  and  2  books  are  how  many? 

7  tops  and  3  tops  are  how  many? 

6  oranges  and  4  oranges  are  how  many? 

How  many  are  9— {— 1,  8-j-2,  7— }-3,  6-j-4,  5— {—5  ? 

If  Walter  had  ten  pigeons  and  one  died,  how 
many  are  left?  How  many  are  10 — 1?  How 
many  are  10 — 2?  10 — 3?  10 — 4?  10 — 5? 
10—8?  10—7?  10—9? 

If  one  orange  costs  5  cents,  what  will  2  oranges 
cost?  2X5=? 

If  one  apple  costs  2  cents,  what  will  5  apples 
cost?  5X^=? 

If  a  book  costs  5  cents,  how  many  can  you  get 
for  10  cents?  10-f-5=? 

If  a  top  costs  2  cents,  how  many  can  you  get 
for  10  cents?  10-f-2=  ? 

n.S 


ELEVEN  AND  TWELVE. 

9  boxes  and  2  boxes  are  how  many? 

Write  the  number  11. 

8  fans  and  4  fans  are  how  many  ? 

Write  the  number  12. 

7  dolls  and  5  dolls  are  how  many? 

6  kites  and  5  kites  are  how  many  ? 

If  I  had  11  cents  and  spent  5  cents,  how 
many  would  I  have  left?  11 — 5=  ? 

If  I  had  12  horses  and  sold  8,  how  many  would 
I  have  left?  12—8=? 

If  I  had  11  cows  and  7  died,  how  manv  would 

1  have  left?  11—7=? 

At  6  cents  apiece,  how  much  must  I  pay  for 

2  apples?  2Xb  cents  =  ? 

At  3  cents  apiece,  how  much  must  I  pay  for 
4  books?  4X3  cents  =  ? 

If  1  slate  costs  6  cents,  how  many  can  I  get 
for  12  cents?  12=6=? 

Write  the  number  20. 


ROMAN  NUMERALS. 


1=1,  V=5,  X=10,  L=50,  C  =  100,  D=500,  , 
M=1,000. 

Other  numbers  are  expressed  by  writing  side 
by  side  two  or  more  of  these  letters. 

If  a  letter  is  written  after  another  letter  of  the 
same  or  greater  value  the  sum  of  these  values  is 
expressed  thus: 

1=1  X=10  X=10  L=50 

11=2  XI=11  XXX=30  LX=60 

If  a  letter  is  written  before  another  letter  of 
greater  value,  the  difference  of  these  values  is  ex¬ 
pressed  thus : 

V=5  X=10  L=50  C=100 

IV=4  IX=  9  XL=40  XC=  90 


Roman  Numbers  to  20. 


1=1  VI=  6  XI=11 

11=2  VII=  7  XII=12 

111=3  VIII=  8  XIII=13 

IV =4  IX=  9  XIV=14 

V=5  X=10  XV=15 


XVI=1G 

XVII=17 

XVIII=18 

XIX=19 

XX=20 


WRITING  NUMBERS. 


You  know  that  up  to  nine  we  use  a  different 
character  for  each  number.  Numbers  greater  than 


22 


PRIMARY  ARITHMETIC. 


nine  are  expressed  by  writing  two  or  more  of  these 
figures  side  by  side,  thus: 

10=1  ten  called. 

11— -1  ten  and  1  unit. 

12=1  ten  and  2  units. 

And  so  on  to  19. 

20=2  tens  called  twenty. 

21=2  tens  and  1  unit,  called  twenty-one. 

22=2  tens  and  2  units,  called  twenty-two. 

And  so  on  to  29. 

In  like  manner  we  have  30,  40,  50,  60,  etc. 

A  figure  in  the  third  place  is  called  hundreds. 

100=1  hundred. 

123=1  hundred,  2  tens  and  3  units,  or  one  hun¬ 
dred  and  twenty-three. 

For  convenience  in  reading  and  writing  num¬ 
bers  the  figures  of  a  number  are  divided  into 
periods  of  3  figures  each.  The  first  three 

figures  make  the  unit  period,  the  second  three 

the  thousand  period,  and  the  third  three  places 
the  million  period,  and  so  on. 

The  periods  are  separated  from  each  other  by 
commas. 

Each  period,  except  the  last  or  highest,  must 
have  three  places. 

Example : 

rr.  ^ 

I  I  .5 

a  £  § 

4,325,216.  Head  4  millions,  325  thousands,  216. 

Read  the  following: 

1  2  3 


2,000 

25,000 

220,000 

3,200 

32,600 

400,000 

5,250 

29,650 

525,200 

4,264 

18,900 

927,850 

4 

5 

6 

1,000,000 

23,000,000 

220,000,000 

4,000,000 

28,600,000  ' 

150,200,000 

5,500,000 

45,750,000 

240,250,000 

9,850,000 

88,800,000 

500,300,245 

Write  in  figures : 

1.  Two  hundred  and  ten. 

2r.  Four  hundred  and  .twenty-five. 

3.  Nine  hundred  and  eight. , 

4.  Three  thousand,  two  hundred  and  two. 

5  Ten  thousand,  four  hundred  and  fifteen. 

6.  Twenty  thousand  five  hundred. 

7.  Eight  hundred  and  twenty  thousand. 

8.  Twenty-six  millions. 

9.  Thirty-four  millions,  two  hundred  and  five 
thousands. 


10.  One  hundred  and  ten  millions,  two  hundred 
thousands,  four  hundred  and  forty-four  units. 


MULTIPLICATION  TABLE. 


2X  1=  2 

3X  1=  3 

4X  1=  4 

2X  2=  4 

3X  2=  6 

4X  2=  8 

2X  3=  6 

3X  3=  9 

4X  3=12: 

2X  4=  8 

3X  4=12 

4X  1  =  16 

2X  5=10 

3x  5=15 

4X  5=20 

2X  6=12 

3X  6=18 

4x  6=24 

2X  7  =  14 

3X  7=21 

4x  7=28. 

2x  8=16 

3X  8=24 

4X  8=32. 

2X  9=18 

3X  9=27 

4X  9=36 

2x10=20 

3X10=30 

4X10=40 

5X  1=  5 

6X  1=  6 

7X  1=  7 

5X  2  =  10 

6X  2=12 

7X  2=14 

5y  3=15 

6X  3=18 

7X  3=21 

5X  4=20 

6X  4=24 

7X  4=28 

5x  5=25 

6X  5=30 

7  X  5=35 

5X  6=30 

6X  6=36 

7  X  6=42 

5X  7=35 

6X  7=42 

7x  7=49 

5x  8=40 

6X  8=48 

7X  8=56 

5X  9=45 

6X  9=54 

7X  9=63 

5X10=50 

6X10=60 

7X10=70 

8X  1=  8 

9X  1=  9 

10x  1=  io 

8X  2=16 

9X  2=18 

10X  2=  20 

8X  3=24 

9x  3=27 

10X  3=  30 

8X  4=32 

9x  4=36 

10X  4=  40 

8X  5=40 

9x  5=45 

10x  5=  50 

8X  6=48 

9X  6=54 

lOy  6=  60 

8X  7=56 

9X  7=63 

10X  7=  70 

8X  8=64 

9X  8=72 

10X  8=  80 

8y  9=72 

9X  9=81 

10X  9=  90 

8X10=80 

9X10=90 

ADDITION. 

10x10=100 

1.  A  farmer  had  7  sheep  and  bought  4  more; 
how  many  did  he  then  have? 

2.  Charles  had  8  cents  and  his  mother  gave 
him  7  more;  how  many  had  he  then? 

3.  Ralph  is  9  years  old  and  his  brother  is  5  years 
older;  how  old  is  his  brother? 

4.  If  Willie  paid  5  cents  for  a  pound  of  sugar 
and  9  cents  for  beans,  how  much  did  he  pay  for 
both? 


5.  Thomas  has  7  apples,  Brant  5  and  Louis  8; 


how  many 

do  they  together  have? 

4+5=9 

7+5=12 

8+3=11 

4+2+2=8- 

4 

7 

8 

4 

5 

5 

3 

2 

— 

— 

— 

2 

9 

12 

11 

8 

PRIMARY  ARITHMETIC. 
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These  are  just  two  ways  of  writing  the  same 
thing. 

Now,  suppose  we  have  larger  numbers  to  add, 
as  124+253=? 


Case  I. 

If  the  sum  of  no  column  is  more  than  9: 

We  write  the  numbers  so  that  units  shall  form 
the  first  column,  tens  the  second  and  hundreds  the 
third. 

124  Begin  at  units  to  add,  naming  results 

253  only,  as  4,  7.  Write  7  in  units 

377  Ans.  column.  Then  add  tens,  2,  7.  Write 
7  in  tens  column.  Then  add  hun¬ 
dreds,  as  1,  3.  Write  3  in  hundred  column. 
Ans.,  377. 

Case  II. 

If  the  sum  of  a  column  is  more  than  9: 

(1.)  251  Write  as  before. 

427  Add  numbers,  naming  results  only,  as 
134  1,  8,  12  or  12  units,  or  1  ten  and  2 

812  units.  Write  the  units  in  the  units 

column  and  add  the  1  ten  to  the 
column  of  tens.  ^ 

The  sum  of  1  ten,  5  tens,  2  tens,  3  tens  is  11 
tens,  or  1  hundred  and  1  ten.  Write  the  1  ten  in 
the  tens  column,  and  add  the  1  hundred  to  the 
column  of  hundreds.  1  hundred,  and  1  hundred 
and  4  hundreds  and  2  hundreds  is  8  hundreds. 
Put  in  the  hundreds  column.  Ans.,  812. 

(2.)  Find  the  sum  of  483,  926,  174. 

483  In  practice  we  name  only  results  in 

926  adding.  Thus,  3,  9,  13.  Write  3  and 

174  carry  one  to  next  column.  Then 

1,583  Ans.  1,  9,  11,  18.  Write  8  and  carry^l  to 
next  column. 

Then  1,  5,  14,  15.  Write  15  in  last  column. 

1.  John  is  twelve  years,  Brant  is  nine,  and 
George  is  seven  years  old.  What  is  the  sum  of 
their  ages  ? 

2.  A  horse  cost  125  dollars,  a  carriage  75  dollars, 
and  a  harness  25  dollars.  What  did  they  all  cost? 

3.  Charles  rode  15  miles  one  day,  23  miles  the 
next  day,  and  12  miles  the, third  day.  How  far 
did  he  ride  in  the  three  days  ? 

SUBTRACTION. 

Case  I. 

To  subtract  when  no  term  of  the  subtrahend  is 
greater  than  the  Corresponding  term  of  the  min¬ 
uend. 


Subtract  46  from  89. 

Minuend  89  We  write  the  less  under  the 
Subtrahend  46  greater,  with  units  under  units., 
43  tens  under  tens,  etc. 

6  units  from  9  units  leaves  3 
units,  which  we  write  under  the  units. 

4  tens  from  8  tens  is  4  tens,  which  we  write 
under  the  tens.  Ans.,  43. 


Case  II. 

To  subtract  when  a  term  in  the  subtrahend  is 
greater  than  the  corresponding  term  in  the  min¬ 
uend. 

1.  Subtract  256  from  483. 

Minuend  483  Since  we  cannot  take  6  units 
Subtrahend  256  from  3  units,  we  add  10  units 
227  to  3  units,  making  13  units. 

6  units  from  13  units  leaves 
7  units,  which  we  place  in  units  column.  To» 
balance  the  10  units  added  to  the  units  column,, 
we  take  1  ten  from  the  tens  column,  leaving  it  7 
tens.  5  tens  from  7  tens  leaves  2  tens.  2  hun¬ 
dreds  from  4  hundreds  leaves  2  hundreds. 

2.  Subtract  246  from  425. 


Minuend  425 

In  practice  it  is  ci 

Subtrahend  246 

say: 

179 

6  from  15  leaves  9. 

4  from  11  leaves  7. 

2  from  3  leaves  1. 

3.  343 

4.  4,000 

185 

2,591 

6.  8,003 

7.  4,321 

4,529 

167 

5. 


507 

263 


10,352' 

9,468! 


1.  Mary  had  57  cents  and  spent  28  cents.  How 
many  had  she  left? 

2.  If  Guy  had  425  marbles  and  gave  away  347 
marbles,  how  many  ,had  he  left  ? 

3.  If  a  horse  was  bought  for  $325  and  sold  for 
$287,  what  was  the  loss? 

4.  If  a  man  had  187  chickens  and  59  died,  how 
many  had  he  left? 

5.  How  many  years  is  it  since  Columbus  dis¬ 
covered  America  in  1492  ? 

6.  If  Ralph  had  $10,000  in  bank  and  drew  out 
$5,387,  how  much  had  he  still  in  bank  ? 

7.  If  a  boy  bought  a  book  for  25  cents,  a  slate 
for  10  cents,  and  a  tablet  for  7  cents,  how  much 
had  he  left  out  of  a  dollar? 
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MULTIPLICATION. 

Case  I. 

When  the  Multiplier  is  One  Figure. 

1.  Addition. 

123  We  see  in  this  addition  that  the  same  num- 
123  her  is  taken  three  times.  So  time  is  saved 

123  if  we  write  the  number  once  and  the  num- 

369  her  of  times  it  is  taken  under  it.  Then 
it  is  called  multiplication. 


8.  If  a  pound  of  coffee  costs  27  cents,  what 
will  423  pounds  cofet? 

9.  If  one  horse  costs  $210,  what  will  115  horses 
cost? 

10.  If  a  family  used  35  loaves  of  bread  in  a 
week,  how  many  will  they  use  in  42  weeks  ? 

11.  At  60  cents  a  bushel,  what  will  120  bushels 
of  wheat  cost? 

12.  A  farmer  bought  12  cows  at  25  dollars  each, 
20  pigs  at  8  dollars,  and  5  horses  at  120  dollars 
each.  What  did  he  pay  for  them  all? 


123  Multiplication  is  a  short  form  of  addition. 
_3 
369 

2.  Multiply  215  by  5. 

Multiplicand  215  We  write  the  multiplier  under 
Multiplier  5  the  units  figure  of  the  multi- 

Answer  1,075  plicand  and  begin  at  the 

right  to  multiply. 

5  times  5  units  is  25  units,  or  2  tens  and  5  units. 
We  write  the  5  units  in  the  units  column  and  add 
2  tens  to  the  next  product. 

5  times  1  ten  is  5  tens,  plus  2  tens,  is  7  tens, 
'which  we  write  in  the  tens  column. 

5  times  2  hundred  is  10  hundreds,  which  we 
write  in  the  hundreds  column. 

3.  Multiply 

423  It  is  customary  in  practice  to  say  9  times 
9  3  are  27.  Write  7  and  carry  2.  9  times 

J$07  2  are  18  and  2  are  20.  Write  0  and 

carry  2.  9  times  4  are  36  and  2  are  38. 


Case  II. 

When  the  Multiplier  Consists  of  Two  or  More 
Figures. 


1.  Multiply  427  by  59. 

Multiplicand  427  In  this  problem  we  must  mul- 
Multiplier  59  tiply  427  by  9  units  and  5 
3843  tens.  9  times  427  is  3,843. 

2135  5  times  427  is  2,135,  and 

25193  since  the  multiple  is  tens  the 
product  is  tens.  Add  the 


partial  products  and  we  have  25,193. 


2. 


6,087 

602 


3. 


46,721 

367 


4. 


15,409 

516 


5. 


5,432 

45 


6. 


73,002 

906 


7. 


18,095 

739 


SHORT  DIVISION. 

1.  Divide  246  by  2. 

Dividend 

Divisor  2)246  2  is  contained  into  2,  1  time. 

Quotient  123  2  is  contained  into  4,  2  times. 

2  is  contained  into  6,  3  times. 

This  process  is  called  short  division. 

2.  Divide  724  by  4. 

Process : 

Dividend 

Divisor  4)724(181  Quotient 
4_ 

32 

32 

4 

4  is  contained  in  7  hundreds  1  hundred  times, 
with  3  hundreds  remaining.  3  hundreds  equal 
30  tens,  which,  with  the  2  tens,  make  32  tens. 
4  is  contained  in  32  tens  8  tens  times.  4  is  con¬ 
tained  in  4  one  time. 

Process  in  practice: 

Dividend 

Divisor  4)724(181  Quotient 

•4 §1 

f  32 

32 

4 

In  practice  we  .sav  4  is  contained  in  7,  1  time 
with  3  remaining.  '  4  is  contained  in  32,  8  times. 
4  is  contained  in  4  one  time. 

1.  Divide  412  by  4;  by  3 ;  by  2. 

2.  Divide  625  by  4 ;  by  2 ;  by  3. 

3.  Divide  10,215  by  5 ;  by  7 ;  by  9. 

4.  Divide  82,423  by  7 ;  by  8 ;  by  9. 

5.  Divide  71,236  by  8;  by  9;  by  7. 


PRIMARY  ARITHMETIC. 


1.  At  5  cents  apiece,  how  many  oranges  can  be 
bought  for  425  cents? 

2.  At  4  cents  apiece,  how  many  pieces  of  soap 
can  you  get  for  124  cents?- 

3.  If  a  boy  averages  7  miles  an  hour  on  his 
bicycle,  how  long  will  it  take  him  to  travel  105 
miles  ? 

4.  At  $6  a  ton,  how  many  tons  of  coal  can  be 
bought  for  $312  ? 

5.  If  a  drover  paid  $927  for  a  drove  of  sheep, 
and  each  sheep  cost  $9,  how  many  sheep  in  the 
drove? 


LONG  DIVISION. 


Divide  35,647  by  43. 
Process : 

43)35647(829 
344 


124 

86 

387 

387 


43  is  contained  in  356,  8  times 
with  a  remainder  of  12.  Bring¬ 
ing  down  the  next  figure,  we 
have  124.  43  is  contained  in 

124,  2  times  with  a  remainder 
of  38.  Bringing  down  the  next 
figure,  we  have  387.  43  is  con¬ 
tained  in  387,  9  times  with  no  remainder.  So  the 
quotient  is  829. 

This  process  is  called  long  division. 

Proof.  829,  the  quotient,  multiplied  by  43,  the 
divisor,  equals  35,647,  the  dividend.  Hence,  the 
work  is  correct. 


Divide : 


.—  441  by  21. 

6.—  64,056  by  49. 

.—3,108  by  28. 

7.—  24,244  by  56. 

.—  450  by  18. 

8.—  42,777  by  63. 

.—2,343  by  33. 

9.-104,832  by  72. 

.—  391  by  17. 

10.—  24,192  by  56. 

Divide  64,355  by  211. 

Process : 

211)64355(305 

633 

1055 

1055 


If  a  remainder,  with  the  next  figure  of  the 
dividend  annexed,  does  not  contain  the  divisor, 
place  a  cipher  in  the  quotient  and  bring  down 
another  figure  of  the  dividend. 

1.  If  one  acre  of  land  costs  $31,  how  many  acres 
can  you  get  for  $6,510? 


2.  If  a  hogshead  contains  63  gallons,  how  many 
hogsheads  can  be  filled  from  89,208  gallons? 

3.  If  one  cow  costs  $27,  how  many  can  you  get 

for  $2,592  ?  6 

4.  There  are  36  inches  in  a  yard.  How  many 
yards  in  29,700  inches. 

5.  A  merchant  paid  his  19  salesmen  $2,128. 
How  much  did  each  receive  ? 


MISCELLANEOUS  EXAMPLES. 


1.  A  child’s  pulse  beats  78  times  in  a  minute; 
how  often  does  it  beat  in  an  hour  (60  minutes)  ? 

2  John  has  $3,250  and  Charles  has  3  times  as 
much.  How  much  has  Charles? 

3.  B  paid  $15  for  5  barrels  of  apples.  What 
will  7  barrels  cost  at  the  same  rate? 

4.  The  dividend  is  3,250,  and  the  divisor  is  65. 
What  is  the  quotient? 

5.  If  9  sheep  cost  $63,  what  will  5  sheep  cost 
at  the  same  price? 

6.  The  divisor  is  29  and  the  quotient  43.  What 
is  the  dividend? 

7.  If  Mr.  White  raised  336  bushels  of  wheat 
on  12  acres,  what  was  the  average  yield  per  acre  ? 

8.  If  I  bought  a  farm  of  65  acres  for  $1,300, 

'  what  did  I  pay  per  acre  ? 

9.  Frank  has  $28,  Guy  $43,  and  Charles  $72. 
How  many  have  they  all? 

10.  The  population  of  New  York  City  is 
3,437,202  and  that  of  Chicago  is  1,698,575.  How 
much  greater  is  the  population  of  New  York  than 
that  of  Chicago? 

11.  A  quire  of  paper  has  24  sheets.  How  many 
quires  in  1968  sheets? 

12.  What  number  multiplied  by  12  will  give 
2,160? 

13.  A  merchant  sold  7  pieces  of  cloth,  each  con¬ 
taining  30  yards,  for  $1.25  a  yard.  How  much  did 
he  receive  for  it? 

14.  Brant  has  3  dimes  and  one  cent.  How  many 
pencils,  at  4  cents  apiece,  can  he  buy  with  his 
money,  and  how  many  cents  will  he  have  left? 

15.  In  one  class  in  our  school  there  are  12 
boys  and  13  girls,  in  another  18  boys  and  17  girls, 
and  in  another  21  boys  and  23  girls.  How  many 
boys  are  there  in  all?  How  many  girls?  How 
many  children? 

16.  If  I  buy  a  book  for  25  cents,  a  box  of 
candy  for  28  cents,  a  picture  for  35  cents  and  a 
game  for  42  cents,  what  will  they  all  cost  me? 


STORY  OF  OUR  EARTH-Geography 


PRINCIPAL  DIVISIONS  OP  LAND  AND  WATER. 


Geography  tells  about  the  earth  and  its  people,  other  side  where  the  flower  was.  So  the  earth 

The  Earth,  or,  as  some  say,  the  Globe  or  the  is  flattened  a  little  at  two  opposite  points,  called 

World,  is  round  like  an  orange.  An  orange  is  its  poles.  One  pole  is  called  the  North  Pole,  the 

flattened  a  little  where  the  stem  was,  and  at  the  other  the  South  Pole. 
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STORY  OF  OUR  EARTH— GEOGRA I'HY. 


c-vTcumfere*0e 


>  The  distance  round  the  earth  is  called  its 
'Circumference.  This  distance  or  circumference 
is  about  25,000  miles. 

The  distance  through 
the  middle  of  the  earth 
is  called  the  Diameter. 
This  distance,  or  diam¬ 
eter,  is  about  S',000  miles. 

The  surface  of  the 
earth  is  made  up  of  land 
-and  water.  The  water 
surface  is  about  three 
times  as  large  as  the 
land  surface;  or,  you  may  say  that  the  land  forms 
one-fourth  of  the  earth’s  surface,  and  the  sea 
three-fourths. 


FORMS  OF  LAND. 

The  largest  piece  of  land  is  called  a  Continent. 
There  are  three  Continents  on  the  earth — the 
Eastern,  the  Western,  and  the  Australasian  (os- 
tral-a'shan) ,  Sometimes  in  speaking  of  large 
pieces  of  land,  or  continents,  we  say  there  are 
six— Asia,  Africa,  North  America,  South  America, 
Europe  and  Australia. 

The  edge  of  a  body  of  land  where  the  water 
joins  it  is  called  a  Coast. 

A  Peninsula  (pe-nin'su-la)  means  almost  an 
island.  It  is  that  part  of  a  mainland  which 
reaches  out  at  some  length  into  the  water.  It 
would  be  an  island  but  for  the  fact  that  it  is 
joined  by  a  narrow  strip  to  the  mainland. 

An’  Isthmus  is  the  narrow  strip  of  land  which 
joins  a  peninsula  to  the  mainland. 

A  Cape  is  a  point  or  piece  of  land  which  extends 
somewhat  sharply  put  into  the  sea.  When  the 
point  of  a  cape  is  high  and  rocky  it  is  called  a 
Promontory.  This  word  means  a  headland  or 
high  coast. 

An  Island  is  a  piece  of  land  cut  off  altogether 
from  a  continent  and  entirely  surrounded  by 
water. 

Islands  are  often  found  in  groups  or  clusters. 
A  cluster  of  islands  is  called  an  Archipelago 
(ar'ki-pel'a-go). 

A  Reef  is  a  chain  of  rocks  lying  near  the 
surface  of  the  water.  Reefs  are  very  dangerous 
to  ships. 

A  Plain  is  a  large,  flat  or  level  piece  of  land.  It 
need  not  be  altogether  level,  but  may  be  of  a 
gently  rolling  or  wavy  surface.  When  a  Plain 


is  a  broad,  high-up  piece  of  land  it  is  called  a 
Plateau  (pla-to')  or  a  Table-land. 

A  Desert  is  a  dry,  sandy,  barren  piece  of  land, 
sometimes  of  great  extent.  A  fertile  spot  in  the 
midst  of  a  desert  is  called  an  Oasis  (o'-a-sis). 

A  Mountain  is  raised  or  elevated  land,  being 
much  higher  than  the  land  around  it. 

When  many  mountains  come  close  together  they 
make  what  is  called  a  Mountain  Range,  or  Chain 
of  mountains. 

When  mountains  are  small  they  are  called 
Hills.  Small  hills  are  called  Hillocks. 

A  Volcano  (vol-ka'no)  is  a  mountain  which 
throws  out  melted  rock  (lava),  steam  and  gases. 
The  opening  through  which  these  substances  are 
thrown  is  called  a  Crater. 

A  Valley  is  a  tract  of  land  lying  between  two 
mountains,  or  chains  of  mountains.  When  such 
valley  is  narrow  and  with  steep,  rocky  sides  it  is 
called  a  Canon  (kan'yon).  % 


OCEAN  WATERS. 

The  Ocean  is  the  largest  body  of  water  on  the 
surface  of  the  earth.  It  is  sometimes  called  the 
Sea.  There  are  five  Oceans — the  Atlantic,  Pacific, 
Indian,  Arctic  or  Northern,  Antarctic  or  South¬ 
ern. 

When  the  water  of  the  ocean  extends  very  far 
into  the  land  and  becomes  large,  it  is  called  a  Gulf. 

When  it  does  not  extend  inland  so  far,  and  is 
not  so  large  a  body,  it  is  called  a  Bay. 

When  an  inlet  of  water  from  the  ocean  is  not 
very  deep  it  is  called  a  Sound. 

A  Strait  is  a  narrow  neck  or  passageway  of 
water  joining  two  large  bodies  of  water.  When  a 
Strait  is  very  wide  and  long,  it  is  called  a 
Channel. 

The  surface  of  the  ocean  is  always  in  motion. 
The  up  and  down  motions  caused  by  the  wind  arc 
called  Waves.  Tidal  Waves  are  immense  waves 
that  roll  in  upon  the  land. 

Tides  are  the  daily  rising  and  falling  of  the 
ocean,  caused  by  the  turning  of  the  earth  and 
the  attraction  of  the  sun  and  moon. 

Lagoons  are  parts  of  the  ocean  that  have  been 
cut  off  and  surrounded  by  shifting  sands  or  coral 
reels. 

A  Harbor  is  a  bay,  or  smaller  body  of  water, 
that  is  sheltered  by  the  land. 

Ocean  Currents. — Strange  as  it  may  seem,  there 
are  great  streams  like  rivers  flowing  in  the  ocean. 
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One  of  these,  called  the  Equatorial  Current,  flows 
constantly  westward  near  the  Equator.  Another, 
called  the  Gulf  Stream,  flows  northward  in  the 
Atlantic  Ocean,  from  the  Gulf  of  Mexico.  An¬ 
other,  called  the  Japan  Current,  flows  westward 
in  the  Pacific  Ocean  toward  the  coast  of  Japan. 
The  waters  of  these  Currents  are  generally  warmer 
than  those  around  them. 

INLAND  WATERS. 

Ocean  waters  are  salty.  Inland  waters  are,  as 
a  rule,  fresh. 

A  Lake  is  a  large  body  of  water  contained  in 
a  hollow  place  in  the  earth’s  surface.  Its  waters 

t 


flowing  into  a  river  already  formed,  are  called 
its  Tributaries,  Feeders  or  Branches. 

The  Mouth  of  a  river  is  the  place  where  its 
waters  enter  into  another  body  of  water.  The 
body  of  land  formed  at  the  mouth  of  a  river  b}' 
the  earth  which  it  brings  down  is  called  a  Delta. 

The  Bed  of  a  river  is  the  bottom  of  the  channel 
in  which  it  flows.  Up-stream  is  toward  a  river’s 
source;  Down-stream  is  toward  its  mouth. 

The  Right-hank  of  a  river  is  the  bank  on  your 
right-hand  when  you  are  looking  down-stream. 
When  looking  in  the  same  direction,  the  Left-hank 
is  on  your  left. 

The  Basin  of  a  river  is  the  land  through  which 
its  waters  and  those  of  its  branches  flow. 
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Earth. 


are  supplied  by  streams  running  into  it.  Some 
few  lakes  are  salty ;  some  are  very  large,  others  are 
~  small.  A  small,  shallow  lake  is  sometimes  called 

a  Pond. 

A  River  is  a  large  stream  of  water  flowing 
along  a  bed  or  channel. 

The  Source  of  a  river  is  the  place  or  spring 
from  which  it  begins  to  flow. 

A  little  stream  flowing  out  of  a  bank  or  side-hill 
is  called  a  Spring. 

Waters  running  away  from  a  spring,  or  from 
many  springs,  are  called  Rivulets  or  Brooks. 
Streams  of  water  helping  to  form  a  river,  or 


A  Waterfall  or  Cataract  is  the  steep  drop  of 
the  waterd  of  a  river  from  a  high  level  to  a  lower 
one. 

Rapids  are  the  gradual  or  slanting  drop  of  the 
waters  of  a  river  from  a  higher  to  a  lower  level. 

A  Glacier  (gla'sher)  is  a  large  field  or  stream 
of  ice  which  moves  slowlv  down  a  mountain  slope 
into  a  valley  or  ocean.  When  the  lower  part  of  a 
glacier  breaks  off  and  drops  into  the  ocean,  it  be¬ 
comes  an  iceberg. 

An  Avalanche  (av'a-lanch)  is  a  great  mass  of 
snow  and  ice  sliding  swiftly  down  a  mountain 
side. 
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A  Geyser  (gi'ser)  is  a  hot  spring  that ,  pours 
its  water  high  in  the  air,  and  sometimes  with 
great  violence. 


MOTIONS  OF  THE  EARTH. 

Daily  Motion. — The  earth  spins  round,  or 
rotates,  like  a  top.  Look  at  the  picture  of  the  top, 
and  think  of  it  as  spinning  to  the  right.  The 
top  has  a  spindle.  Its  point  is  one  end  of  the 
spindle.  If  the  spindle  were  extended  through  the 
fop,  its  other  end  would  be  on  the  upper  side  of 
the  top.  In  the  place  of  this  spindle,  we  must 
think  of  a  line  down  through  the  centre  of  the 
■earth.  Of  course,  there  is  no  such  line,  but  we 
must  imagine  it.  Such  an  imaginary  line  is  called 
an  axis,  or  the  line  around  which  an  orb  turns. 
All  planets  have  an  axis  on  which  they  turn  or 
Totate. 

Poles. — The  ends  of  the  earth’s  axis  are  called 
its  poles.  One  of  these  poles  is  called  the  North- 
pole  and  the  other  the  South-pole.  The  top  leans 
a  little  as  it  spins.  The  earth  leans  like  the  top 
as  it  spins,  only  it  does  not  need  to  rest  on  any¬ 
thing.  It  is  held  in  its  place  by  a  law  called 
gravity,  that  is,  it  is  held  in  its  course  around  the 
sun  pretty  much  as  if  it  were  attached  to  the  sun 
by  a  strong  cord. 

Rotation  or  Turning. — It  takes  the  earth  24 
hours  to  rotate,  or  turn,  once  on  its  axis.  We, 
on  the  surface  of  the  earth,  go  with  it  as  it  turns, 
for  we  are  held  to  the  earth  by  its  attraction. 
Therefore,  a  person  living  on  the  equator,  or  mid¬ 
way  between  the  poles,  would  travel  in  a  day,  25,- 
000  miles,  or  about  1,000  miles  an  hour,  but  if  he 
stood  at  the  poles  he  would  not  move  any  distance 
at  all. 

Day  and  Night. — We  say  that  one  rotation  of 
the  earth  on  its  axis  gives  us  one  day  of  24  hours. 
That  is  true,  but  during  a  portion  of  this  day  the 
sun  is  shining  upon  us,  making  things  light.  This 
is  called  the  time  of  daylight,  or  daytime,  or  day. 
This  day  is  not  the  day  of  24  hours,  which  we 
mean  when  we  speak  of  a  single  rotation  of  the 
earth  on  its  axis.  Another  portion  of  the  time  of 
the  earth’s  rotation,  the  sun  does  not  shine  upon 
us,  because  we  are  on  the  side  of  the  earth  which 
is  away  from,  or  opposite  to,  the  sun.  This  time  is 
called  night.  As  the  earth  turns,  some  of  its  sur¬ 
face  is  all  the  time  coming  into  light,  and  some 
passing  into  darkness.  When,  in  passing  around 
with  the  earth,  we  first  see  the  sun,  it  is  morning 
■or  sunrise.  When  the  sun  appears  to  be  over  our 


heads,  it  is  noon.  When  we  are  just  being  carried 
into  darkness,  we  say  it  is  sunset. 

Direction. — When  school  closes  and  the  scholars 
go  different  ways  home,  you  say  that  they  go 
in  different  directions.  On  the  earth  there  are 
four  main  directions.  That  toward  the  North- 
pole  is  called  North.  That  toward  the  South-pole 
is  called  South.  If  you  stand  with  your  face  to¬ 
ward  the  North,  your  right  hand  will  be  in  the 
direction  of  the  East,  and  your  left  hand  in  the 
direction  of  the  West.  The  earth  turns  on  its  axis 
toward  the  East.  We  speak  of  the  sun  rising  in  the 
East,  but  the  sun  does  not  .rise  at  all.  It  only 
appears  to  rise.  Sunrise  is  really  the  turning  of 
the  earth  which  brings  us  in  sight  of  the  sun.  So, 
sunset  is  merely  the  turning  of  the  earth  carrying 
us  out  of  sight  of  the  sun. 

Yearly  Motions  of  Earth. — While  the  earth  ro¬ 
tates  on  its  axis,  giving  us  its  day  of  24  hours 
long,  it  is  also  rushing  along  in  its  orbit,  or  great 
journey  around  the  sun.  This  motion  of  the  earth 
gives  us  our  year,  which  is  365^4  days  long;  that 
is,  the  earth  rotates  on  its  axis  36514  times  while 
it  is  going  once  around  the  sun  in  its  orbit.  Orbit 
means  the  path  of  a  planet  around  the  sun. 

The  earth  does  not  face  the  sun  directly,  but  its 
axis  leans  a  little,  as  you  have  seen  in  the  picture. 
For  this  reason  the  part  of  the  earth  we  live  on 
is  sometimes  turned  toward  the  sun  and  sometimes 
away  from  it.  When  the  earth  comes  to  that  point 
in  its  orbit  where  the  sunlight  strikes  the  part  we 
live  in  most  squarely,  it  makes  the  weather  warm, 
and  we  call  it  summer.  As  the  earth  passes  on,  it 
comes  to  another  point  where  the  sunlight  strikes 
the-  part  we  live  in  less  squarely,  then  the  weather 
becomes  cooler,  and  we  call  it  autumn  or  fall.  In 
going  around  the  sun  further  the  earth  reaches  a 
point  where  the,  sunlight  strikes  the  part  we  live  in 
very  slantingly.  The  weather  then  becomes  quite 
cold,  and  we  call  it  winter.  In  going  around  still 
•further  the  earth  comes  to  a  point  where  the  sun¬ 
light  strikes  the  part  we  live  in  less  slantingly  than 
in  winter  and  the  weather  begins  to  get  warmer. 
This  is  called  spring.  Thus  the  yearly  motion  of 
the  earth  around  the  sun,  and  the  peculiar  lean  in 
its  axis  produce  the  four  seasons. 


MAPS  OF  THE  EARTH. 

In  order  that  we  may  find  out  where  we  live 
upon  the  earth  and  where  other  people  live,  also 
about  distances  and  directions,  we  make  maps  or 
pictures  of  its  surface.  A  map  is,  therefore,  a 
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representation  of  the  earth’s  surface,  in  whole  or 
in  part,  by  means  of  signs  or  lines  drawn  on  paper. 
Some  maps  are  colored,  others  are  not.  A  globe  is 
a  ball  or  sphere  covered  by  a  map.  On  every  map 
you  will  see  lines  which  run  up  and  down  the  page 
over  it.  These  lines  show  you  the  direction  north 
or  south  of  any  place  on  the  earth’s  surface.  They 
are  called  meridians.  Meridians,  on  a  map  or 
globe,  are  lines  drawn  at  certain  distances  apart 
due  north  and  south,  or  in  the  direction  of  the 
poles.  As  you  see  from  the  picture,  they  all 
pass  through  the  poles  of  the  earth,  and  at  right 
angles  to  that  great  circle  drawn  around  the  earth 


The  Equator  is  the  imaginary  great  circle  pass¬ 
ing  around  the  middle  of  the  earth  where  its  cir¬ 
cumference  is  greatest.  Every  point  in  the  equator 
is  equally  distant  from  the  poles. 

A  Small  Circle  divides  the  earth  into  unequal 
parts.  It  is  called  a  small  circle  because  it  is 
smaller  than  the  equator  or  any  great  circle. 

The  Tropic  of  Cancer  is  the  small  circle  passing 
around  the  earth  at  a  distance  of  23 y2  degrees 
north  of  the  equator. 

The  Tropic  of  Capricorn  is  the  small  circle  pass¬ 
ing  around  the  earth  at  a  distance  of  23^4  degrees 
south  of  the  equator. 


half-way  between  the  poles,  which  great  circle  we 
call  the  equator.  Again,  you  see  in  the  picture 
lines  running  directly  across  the  north  and  south 
lines.  These  lines  show  the  direction  east 
and  west  on  any  map.  They  are  called  parallels, 
because  they  pass  around  the  earth  parallel  to  the 
equator. 

Circles. — All  the  above  will  become  plainer  when 
we  say  that  on  our  globe  or  earth  are  drawn  many 
imaginary  circles  for  the  purpose  of  showing  direc¬ 
tions  and  distances,  and  locating  exactly  any  part 
or  spot  we  may  wish  to  study.  These  circles  a.re 
given  names. 

A  Great  Circle  divides  the  earth  into  two  equal 
parts.  Each  of  these  parts  is  called  a  hemisphere, 
or  half  a  sphere  or  globe.  A  great  circle  cor¬ 
responds  to  the  circumference  of  a  sphere  or  globe. 


The  Arctic  Circle  is  the  small  circle  passing 
around  the  earth  at  a  distance  of  23y2  degrees 
from  the  North-pole. 

The  Antarctic  Circle  is  the  small  cirde  passing 
around  the  earth  at  a  distance  of  23y2  degrees 
from  the  South-pole. 

Parallels,  as  we  have  seen  above,  are  small  cir¬ 
cles  passing  around  the  earth  parallel  to  the 
equator. 

Meridians,  as  we  have  also  seen  above,  are  small 
circles  passing  through  the  poles  at  right  angles 
to  the  equator ;  that  is,  they  cut  squarely  across  the 
equator.  All  these  circles  are  not  real,  but 
imaginary. 

Hemispheres. — The  word  hemisphere  means 
half  a  sphere  or  globe.  If  we  draw  in  our  minds, 
or  with  a'peneil  upon  paper,  a  great  circle  around 
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the  earth,  the  parts  on  either  side  of  the  circle  will 
be  half-spheres,  or  hemispheres,  and  each  of  the 
same  size. 

Northern  and  Southern  Hemispheres. — Taking 
the  equator  as  the  great  circle  which  exactly  divides 
the  earth  into  two  parts,  we  call  the  part  that 
lies  north  of  it  the  Northern  Hemisphere,  and  the 
part  of  it  that  lies  south  of  it  the  Southern 
Hemisphere.  Those  who  live  in  the  United  States 
live  in  the  Northern  Hemisphere. 

Eastern  and  Western  Hemispheres. — By  draw¬ 
ing  a  great  circle  around  the  earth  in  a  north  and 
south  direction,  or  through  the  poles,  we  again 
divide  its  surface  into  two  equal  parts,  or  hemi¬ 
spheres.  One  of  these  we  call  the  Eastern  Hemi¬ 
sphere,  the  other  the  Western  Hemisphere.  If  you 


As  seen  on  a  map  these  lines  are  usually  draw  n 
10  degrees  apart.  Therefore,  if  you  are  standing 
on  the  first  one  north  of  the  equator  you  are  in 
North  latitude  10  degrees,  or  10  degrees  north  lati¬ 
tude.  If  you  are  standing  on  the  second  line  north 
of  the  equator  you  wduld  be  in  20  degrees  north 
latitude,  and  so  on.  The  same  measurements  apply 
to  south  latitude.  One  degree  is  about  70  miles. 
Ten  degrees  would,  therefore,  be  .700  miles.  If 
you  are  standing  at  10  degrees  north  or  south  lati¬ 
tude,  you  would  be  700  miles  north  or  south  of  the 
equator. 

Longitude. — Longitude  is  length  or  distance 
east  or  west  from  some  agreed  upon  meridian.  We 
have  already  learned  what  a  meridian  is.  The 
meridian  which  has  been  agreed  upon  as  the  one 


look  at  the  picture  you  will  see  that  the  Eastern 
Hemisphere  has  far  more  land  in  it  than  the 
Western;  and  the  Western  has  far  more  water  in 
it  than  the  Eastern.  The  greater  part  of  the  land 
of  each  is  found  in  the  northern  portions,  and  the 
greater  amount  of  water  of  each  is  found  in  the 
southern  portions. 

Latitude. — Latitude  means  distance  north  or 
south  of  the  equator.  When  we  are  south  of  the 
equator  we  are  in  south  latitude.  When  we  are 
north  of  the  equator  we  are  in  north  latitude. 
But  if  we  wish  to  find  out  just  how  far  we  are  north 
or  south  of  the  equator,  we  must  refer  to  the  pic¬ 
ture  already  seen,  which  shows  the  lines  running 
east  and  west  around  the  earth  and  parallel  to  the 
\  equator — those  lines  which  we  have  called  parallels. 


from  which  to  measure  distance  east  or  west 
around  the  world  is  the  one  which  passes  through 
the  Greenwich  observatory,  near  London,  England. 
When  we  are  west  of  that  meridian,  we  are  in 
west  longitude;  when  east  of  it  we  are  in  east 
longitude.  Like  the  lines  or  circles  which  measure 
latitude,  those  which  measure  longitude  appear  on 
maps  at  10  degree  intervals,  so  that  each  degree 
would  be  about  70  miles,  and  10  degrees  would  be 
700  miles,  and  so  on. 

ZONES. 

Warmth. — The  earth  is  warmed  by  the  sums 
rays.  This  warmth  depends  on  the  way,  or  direc¬ 
tion,  in  which  the  sun’s  rays  strike  its  surface. 
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'Vertical,  or  straight  down,  rays  give  to  earth  the 
•greatest  heat.  Slanting  rays  give  less  heat.  Con¬ 
sequently  the  warmest  part  of  the  day  is  at  noon, 
when  the  sun  is  directly  overhead  and  his  rays 
strike  the  earth  vertically,  or  nearly  so. 

Sun  Rays. — The  way,  or  direction,  in  which  the 
sun’s  rays  strike  the  earth  depends  upon  the  inclina¬ 
tion,  or  lean,  of  its  axis.  In  our  summer,  or  warm¬ 
est  season,  the  sun’s  rays  strike  the  earth  most  ver¬ 
tically,  or  straight ;  and  in  winter,  our  coldest  sea¬ 
son,  they  strike  slantingly,  or  least  vertically. 
Places  along  the  equator  have  summer  all  the  time. 

Polar  Warmth. — When  the  North-pole  is  turned 
toward  the  sun  (it  is  never  more  than  partly  so 


Torrid  means  hot  or  warm.  That  belt  or  part  of 
the  earth  which  lies  between  the  Tropic  of  Cancer 
and  the  Arctic  Circle  is  called  the  North  Temper¬ 
ate  Zone.  In  this  belt  the  weather  is  neither  very- 
hot  nor  very  cold.  We  live  in  the  North  Temper¬ 
ate  Zone.  That  part  of  the  earth’s  belt  which  lies 
between  the  Arctic  Circle  and  the  North-pole  is 
called  the  North  Frigid  Zone.  Frigid  means  very- 
icy  and  cold.  Turning  now  to  the  south  side  of  the 
equator,  the  belt  between  the  Tropic  of  Capricorn 
and  the  Antarctic  Circle  is  called  the  South  Tem¬ 
perate  Zone,  because  the  weather  is  neither  very 
hot  nor  cold.  Going  farther  south,  that  belt  of  the 
earth  which  lies  between  the  Antarctic  circle  and 


turned)  the  sun’s  rays  strike  the  northern  hemi-  the  South-pole  is  called  the  South  Frigid  Zone, 
sphere  more  directly  than  the  southern,  hence  at  The  zones  do  not  have  an  even  degree  of  heat  all 
that  time  the  northern  parts  of  the  earth  are  over  them.  The  edge  toward  the  equator  is  warmer 
warmer  than  the  southern  parts.  When  the  South-  than  the  edge  that  is  farthest  from  it. 
pole  is  turned  toward  the  sun,  then  directly  the 
opposite  effects  are  produced.  The  farther  north 

or  south  from  the  equator  we  go  the  less  heat  we  RAINFALL, 

meet  with,  because  the  sun’s  rays  are  striking  the 

earth  at  a  greater  slant.  Consequently  it  is  very  The  heat  of  the  sun  turns  large  quantities  of 
warm  at  the  equator,  and  very  cold  at  the  poles,  water  into  a  vapor,  or  fog,  which  rises  up  and 
while  in  between  it  is  not  so  hot  nor  so  cold.  mixes  with  the  air  (atmosphere).  The  amount  of 

Belts  or  Zones. — We  speak  of  the  earth  as  vapor  which  rises  and  mixes  with  the  air  depends 
divided  into  belts  or  zones,  according  as  it  is  hot  on  its  warmth  (temperature).  Warm  air  will 
or  cold.  These  belts  or  zones  are  laid  out,  or  take  up  and  hold  more  vapor  than  cold  air. 
marked  by  imaginary  circles  or  lines  which  we  When  the  air  can  take  up  no  more  vapor  or 
have  already  read  about  in  speaking  of  circles,  moisture,  it  is  said  to  have  reached  the  dewpoint. 
That  belt  of  earth  which  lies  on  both  sides  of  the  When  the  air  becomes  slightly  chilled  below  the 
■equator  between  the  Tropic  of  Cancer  and  the  dewpoint,  moisture  is  deposited  upon  objects. 

Tropic  of  Capricorn  is  called  the  Torrid  Zone.  This  moisture  is  called  dew. 
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When  the  air  is  cooled  rapidly  below  the  dew¬ 
point,  the  moisture  in  the  clouds  falls  in  the  form 
of  drops  called  Rain.  In  some  parts  of  the  earth 
it  rains  nearly  all  the  time,  in  others  scarcely  any 
rain  falls.  Moisture  is  carried  from  place  to  place 
in  the  air  in  the  form  of  clouds,  which  are  hurried 
along  by  the  winds. 

WINDS. 

Wind  is  air  in  motion.  This  motion  is  caused 
fey  the  air  being  warmer  in  one  place  than  in 
another.  Thus,  the  cold  air  of  the  poles  flows 
toward  the  warm  air  near  the  equator.  In  doing 
so  it  raises  the  light,  warm  air  near  the  equator, 
which  then  flows  in  a  higher  current  back  toward 
the  poles. 

Trade  Winds  are  constant  currents  of  air, 
which  flow  from  the  poles  toward  the  equator. 
The  turning  around  of  the  earth  on  its  axis 
ehanges  the  direction  of  these  currents,  and  in¬ 
stead  of  flowing  straight  from  the  poles  toward 
the  equator  they  seem  to  come  from  the  north¬ 
east  in  the  northern  hemisphere,  and  from  the 
southeast  in  the  southern  hemisphere. 

Monsoons. — These  are  winds  which  blow  six 
months,  in  one  direction  and  six  months  in  an 
opposite  direction.  They  belong  to  the  western 
and  southern  seas  and  coasts.  At  the  time  they 
change  their  direction  heavy  storms  occur. 

Variable  Winds. — These  are  such  winds  as  we 
meet  with  every  day  around  our  homes.  We  call 
them  breezes  when  they  blow  gently.  They  may 
vary,  or  change  their  courses,  several  times  a  day. 

Land  and  Sea  Breezes. — These  are  winds  which 
blow  from  the  sea  toward  the  land  during  the 
day,  and  from  the  land  toward  the  sea  during  the 
night. 

CLIMATE. 

Climate  means  the  air  conditions  of  a  place  or 
section,  and  such  conditions  are  due  to  the  heat 
and  cold,  to  moisture,  to  winds,  etc.  The  dis¬ 
tance  one  is  north  or  south  of  the  equator;  that 
is,  the  latitude  one  is  in,  modifies  or  changes  the 
climate. 

Climate  is  also  affected  or  changed  by  the  slant 
of  the  sun’s  rays  as  they  strike  the  earth;,  the 
more  slanting  they  strike  the  colder  it  is;  the 
more  directly  they  strike  the  warmer  it  is. 

Ocean  currents,  the  distance  from  the  ocean, 
the  height  above  the  ocean,  the  presence  of  moun¬ 
tains,  all  these  make  changes  in  the  air,  and, 
therefore,  affect  climate. 


Mountains,  when  facing  warm  waters,  turn  the 
moisture  passing  over  them  into  rain,  which  falls 
on  the  ocean  side  of  the  mountains,  and  the  wind 
passes  over  cold  and  dry  into  the  slopes  beyond. 

Ocean  Currents  warm  the  winds  and  thus  give- 
heat  and  moisture  to  the  nearby  lands.  This  is1 
also  true  of  great  lakes  and  other  large  bodies  oil 
water. 

VEGETABLE  LIFE. 

All  vegetable  life — trees,  grass,  plants,  flowers 
— -is  governed  by  heat  and  cold;  therefore,  such- 
life  varies  as  the  climate  varies.  In  the  arctic,, 
or  cold,  zone  hardly  anything  besides  mosses 
grow. 

The  Great  Slopes  of  the  earth  grow  a  variety 
of  vegetable  life,  because,  for  the  most  part,  the 
soil  and  climate  are  both  kind. 

The  Tropical  Zone,  or  belt,  is  the  richest  in 
vegetation.  Fruits  and  flowers  are  constantly 
growing,  and  the  trees  bear  leaves  all  the  year 
round. 

The  Temperate  Belts,  or  zones,  produce  most 
of  the  grains  and  grasses  of  the  world.  Since  rice 
requires  much  moisture  and  warmth,  it  grows  best 
on  low  lands  where  it  can  be  watered,  and  where 
it  can  get  the  proper  heat.  It  is  said  to  be  the 
food  of  nearly  one-half  of  the  people  of  the  earth. 
Wheat  stands  next  as  a  food.  Rye,  oats  and 
barley  grow  in  colder  parts  than  wheat.  Maize, 
or  Indian  corn,  grows  in  both  the  temperate  and 
tropical  zones  of  the  entire  world. 

Strange  to  say,  the  Antarctic  zone  does  not 
produce  any  vegetation,  either  on  land  or  in  the- 
sea. 

THE  HUMAN  RACE. 

The  people  who  live  in  the  world  are  said’ 
number  1,500,000,000.  They  are  divided  into  five 
great  classes,  according  to  their  color. 

The  Caucasian  or  White  Race  is  the  most  widely 
spread,  and  is  the  most  intelligent  and  powerful- 

The  Mongolian  or  Yellow  Race  is  found  chiefly 
in  northern  and  eastern  Asia.  The  Chinese,  Jap¬ 
anese  and  Koreans  belong  to  this  race. 

The  Ethiopian  or  Negro  Race  is  black,  or  nearly 
so.  Its  native  place  is  in  Africa,  but  it  is  found  int 
many  other  parts  of  the  world. 

The  Malay  or  Brown  Race  inhabits  southeastern 
Asia  and  the  islands  of  the  Pacific  and  Indian' 
oceans. 

The  American  Indian,  or  Copper-colored  Race, 
is  found  only  in  North  and  South  America.  It  is- 
rapidly  dying  out. 
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CHRISTOPHER  COLUMBUS. 

Boy  and  Man. — Christopher  Columbus  was 
born  in  Genoa  (jen'o-a),  Italy,  about  450  years 
ago.  He  became  a  sailor  boy  and  learned  the  art 
of  sailing  ships.  He  also  studied  geography  and 
knew  how  to  make  maps  and  charts  of  lands  and 
waters. 

Shape  of  the  World. — -Most  people  of  his  time 
thought  the  world  was  flat.  Columbus  thought 
it  was  round  like  a  ball,  and  that  by  sailing 
straight  out  into  the  ocean  and  toward  the  west 
a  ship  would  in  time  go  around  the  world,  or, 
at  least,  as  far  as  Asia  (a'shah),  with  which  coun¬ 
try  many  persons  in  Europe  wished  to  trade. 


CHRISTOPHER  COLUMBUS. 


Columbus  Sets  Sail. — Columbus  was  poor.  He 
asked  many  kings  and  rich  people  in  Europe  to 


give  him  ships  so  that  he  might  sail  westward  and 
prove  he  was  right  about  the  shape  of  the  earth. 
No  one  would  give,  him  ships  or  help.  But  after 
a  time,  Isabella,  queen  of  Spain,  came  to  his  aid. 
She  gave  Columbus  three  small  ships.  On  these 
he  placed  120  sailors,  and  set  sail  from  the  port 
of  Palos  on  August  3,  1492. 

Land  Discovered. — After  a  long  voyage,  during 
which  Columbus  had  much  trouble  with  his  sailors 
on  account  of  their  fears,  land  came  info  sight 
on  October  12,  1492.  With  much  joy  a  landing 
was  made,  and  Columbus  raised  a  banner  and 
claimed  the  land  for  Spain.  It  proved  to  be  only 
a  small  island  named  San  Salvador  (Sal'vah- 
dore),  one  of  those  now  called  the  Bahamas 
(bah-hah'mahs). 

Indians.— Columbus  found  the  people  of  the 
island  to  be  of  copper  color.  Thinking  he  had 
reached  the  country  of  India,  in  Asia,  he  called 
them  Indians,  a  name  afterwards  given  to  all  the 
native  people  ef  lands  still  to  be  discovered  in  the 
western  world. 

Back  Home. — On  this  first  voyage  Columbus 
also  discovered  other  islands,  among  which  were 
Cuba  and  Little  Spain,  or  Hispaniola  (his-pan- 
ee-o'lah).  Then  he  sailed  back  to  Spain,  io  tell 
what  he  had  done.  The  king  and  queen  gave  him 
a  glad  welcome,  and  honored  -him  greatly. 

Death  of  Columbus.— Columbus  crossed  the 
ocean  three  more  times,  but  really  never  knew  he 
had  discovered  a  new  continent.  The  King,  of 
Spain  and  he  quarreled,  and  the  King  bound  him 
in  chains.  Soon  afterward  he  died,  a  sad  and 
poor  old  man. 

THE  TWO  CABOTS  (Kab'uts). 

In  the  year  1497,  JoTm  Cabot,  who  had  heard 
of  the  discoveries  by  Columbus,  sailed  westward 
in  a  single  ship  from  the  port  of  Bristol,  in  Eng¬ 
land.  After  a  long  voyage  he  sighted  land,  which 
he  called  “  The  Land'  First  Seen.”  He  thought 
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it  was  an  island,  but  from  what  we  know  now  it 
was  the  mainland  of  the  great  New  World,  or 
continent  of  America.  He  sailed  for  a  long  dis¬ 
tance  down  the  coast  of  the  new  land,  and  claimed 
it  as  belonging  to  the  King  of  England.  He  was 
greatly  honored  on  his  return  to  Bristol.  The 
next  year,  his  son,  Sebastian  (Se-bast'yan)  Cabot, 
sailed  westward  from  England.  He  had  several 
ships,  and  struck  the  coast  of  America  far  to  the 
north.  Then  he  sailed  down  the  coast  as  far  as 
what  is,  now  the  State  of  North  Carolina.  He 
also  claimed  all  the  land  he  saw  for  England. 

AMERICUS  VESPUCITJS  ( Ves  poot'che-us) . 

Americus  was  an  Italian  sailor  who  made  four 
voyages  westward,  two  for  Spain  and  two  for 
Portugal.  He  struck  the  mainland  of  the  New 
World  on  that  part  which  is  now  South  America. 
He  made  maps  of  the  coast  and  wrote  much  about 
what  he  found;  so  much,  indeed,  that  people  be¬ 
gan  to  use  his  name,  Americus  (shortened  to 
America),  when  speaking  about  his  own  discov¬ 
eries.  In  the  course  of  time,  the  name,  America, 
came  to  be  used  in  speaking  of  the  entire  new 
or  western  world. 

PONCE  DE  LEON  (dah-lah-on') . 

Soon  after  the  discoveries  by  Columbus,  many 
people  came  over  from  Spain  in  search  of  gold 
and  health.  An  old  man  named  Ponce  de  Leon 
came  to  seek  for  a  fabled  spring  called  “  The 
Fountain  of  Youth.”  In  his  search  he  discovered 
a  land  which  he  called  Florida,  because  he  found 
many  flowers  there.  He  was  killed  there  in  a 
battle  with  the  Indians. 

FERNANDA  DE  SOTO. 

Many  other  noted  people  came  over  from  Spain 
who  began  to  fight  the  Indians  and  take  their 
lands  in  Mexico  and  South  America.  In  1539, 
De  Soto  landed  a  Spanish  army  in  Florida  and 
began  to  fight  his  way  westward  against  the 
Indians.  He  made  his  way  as  far  as  the  “  Great 
River,”  called  the  Mis-sis-sip'pi,  and  crossed  it, 
but  soon  after  died.  He  was  buried  under  the 
waters  of  the  mighty  stream  which  he  had  dis¬ 
covered. 

THE  FRENCH  IN  AMERICA. 

When  the  King  of  France  found  out  what  was 
going  on  in  the  New  World,  he  said  France  had 


as  much  right  there  as  any  other  nation.  So  he 
sent  over  ships  and  men  and  took  up  land,  mostly 
along  the  St.  Lawrence  River  and  the  Great 
Lakes.  They  kept  on  coming  for  a  period  of  150 
years,  and  they  named  their  country  Canada, 
m  1682,  one  of  these  Frenchmen,  named  Robert 
de  la  Salle  (sal),  made  his  way  as  far  west  as 
the  Mississippi  River,  and  floated  down  the  stream 
to  its  mouth. 

THE  ENGLISH  IN  AMERICA. 

Though  the  Cabots  claimed  the  lands  they  found 
for  England,  she  did  not  send  over  people  to 
settle  them  until  1584,  when  Sir  Walter  Raleigh 
(raw'lee)  crossed  the  ocean  with  a  number  of  men 
and  women  to  make  in  the  New  World  an  English 
colony  or  settlement.  His  plans  failed,  but  he 
took  back  many  American  plants,  such  as  the 
potato  and  tobacco,  and  introduced  them  into 
Europe.  « 

CAPTAIN  JOHN  SMITH. 

Ths  first  permanent  settlement  made  by  the 
English  in  America  was  in  1607.  The  settlers 


CAPTAIN  JOHN  SMITH. 


came  in  three  ships,  and  landed  on  an  island  in 
the  James  River,  Virginia.  They  called  the  set¬ 
tlement  Jamestown,  after  King  James,  of  Eng- 


30 


THE  LAND  WE  LIVE  IN. 


land.  The  settlers  became  very  poor,  and  would 
have  starved  had  not  one  of  their  number.  Captain 
John  Smith,  gotten  some  corn  from  the  Indians. 
Afterwards  the  Indians  captured  Smith  and  were 
about  to  kill  him,  but  Pocahontas,  a  daughter  of 
the  Indian  chief,  Powhatan,  laid  her  head  on  that 
of  Smith,  so  that  they  could  not  kill  him  without 
killing  her  too.  This  touched  the  heart  of  the 
great  chief  and  he  let  the  white  man  live.  Smith 
afterward  was  made  governor  of  the  new  colony, 
which  began  to  plant  and  prosper. 

HENRY  HUDSON. 

The  Dutch  people  of  Holland  felt  that  they 
should  also  take  part  in  settling  America.  They 
gave  a  ship  to  Henry  Hudson,  a  noted  sailor.  He 
discovered  the  river  which  was  named  Hudson, 
after  him.  It  was  not  \ong  before  Dutch  vessels 
came  over  in  numbers  and  began  to  trade  with 
the  Indians  at  Manhattan  Island,  on  which  the 
city  of  New  York  now,  in  part,  stands.  They 
called  their  trading  post  New  Amsterdam,  af¬ 
ter  the  city  of  old  Amsterdam,  in  Holland. 
From  this  point  the  Dutch  settlers  spread  over  a 
large  part  of  what  is  now  New  York  State,  and 
became  a  very  thrifty  people.  But  England  after¬ 
ward  took  the  entire  section  from  the  Dutch  and 
named  it  New  York,  in  honor  of  the  English 
Duke  of  York. 

CAPTAIN  MILES  STANDISH  AND 
THE  PILGRIMS. 

In  England  there  were  many  people  who  did 
not  like  to  worship  God  in  the  way  laid  down  by 
the  king’s  church.  They  were  treated  so  badly 
that  quite  a  number  left  the  country  and  went 
to  Holland  to  live.  There  they  were  free  to 
worship  as  they  pleased.  But  they  grew  tired 
there,  and  made  up  their  minds  to  go  to  America, 
not  only  for  the  sake  of  freedom,  but  so  that  they 
could  get  all  the  land  they  wanted.  In  1620,  they 
set  sail  in  a  ship  called  the  Mayflower,  and  sighted 
land  at  a  point  off  Cape  Cod,  in  the  lower  part 
of  what  was  afterward  called  Mas-sa-chu'setts. 
One  of  the  number  who  came  was  Captain  Miles 
Standish,  a  brave  soldier. 

The  Landing  at  Plymouth. — After  looking 
about  for  a  safe  place  to  land,  they  chose  Plym¬ 
outh  (Plim'uth)  as  a  fit  spot.  They  landed  there, 
December  21,  1620,  upon  a  rocky  shore.  The 
place  is  now  called  Plymouth  Rock.  At  first 
they  suffered  much  from  cold,  hunger  and  sick¬ 


ness.  Then  the  Indians  began  to  attack  them,, 
and  they  had  to  carry  guns  when  they  marched 
to  church  under  the  lead  of  Captain  Standish. 
These  people  are  spoken  of  to-day  in  history  as- 
the  Pilgrim  Fathers. 

ROGER  WILLIAMS  AND  THE  PURITANS. 

Certain  other  people  in  England,  called  Puri¬ 
tans,  also  left  their  country  and  came  to  America 
for  the  same  cause  as  the  Pilgrims.  They  were 
led  by  John  Winthrop,  as  their  governor,  and  they 
settled  where  Boston  now  stands,  and  at  other 
places  along  the  coast  of  New  England,  as  the 
country  was  called.  People  of  other  religions,. 


ROGER  WILLIAMS  AMONG  THE  INDIANS. 


like  the  Quakers,  came  with  them.  The  Puritans, 
did  not  like  them,  treated  them  cruelly  and  tried 
to  drive  them  out.  Among  them  was  a  young- 
minister,  named  Roger  Williams.  He  was  forced 
to  flee.  He  reached  a  spot  which  he  called  Provi¬ 
dence,  and  settled  there  with  many  of  his  friends. 
This  settlement  grew  into  the  colony  of  Rhode 
Island. 

KING  PHILIP’S  WAR. 

The  Indians,  led  by  their  chief,  King  Philip,, 
began  a  war  upon  the  white  settlers,  who,  as  he 
charged,  had  taken  so  much  land  from  his  tribe 
that  very  little  was  left.  The  war  was  a  long  one, 
in  which  many  battles  were  fought  and  many 
killed  on  both  sides.  Finally  King  Philip  was. 
shot,  and  the  cruel  war  was  ended. 
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THE  CHARTER  OAK. 

The  kings  of  England  gave  charters  to  all  their 
•colonies  in  America.  These  charters  told  the  peo¬ 
ple  how  they  should  be  governed.  King  Charles 
II.  gave  a  very  good  charter  to  the  colony  of 
Connecticut.  When  he  died,  King  James  II. 
wanted  to  take  this  charter  away  from  the  colony. 
He  sent  Andros,  governor  of  the  colony,  to  Hart¬ 
ford  to  get  it.  The  people  met  Andros,  and  re¬ 
fused  to  give  it  up,  but  Andros  was  about  to  have 
his  way,  when  the  lights  in  the  room  were  put 
out,  and  when  they  were  relit  the  charter  was 
gone.  After  James  II.  was  driven  from  the 
throne;  the  charter  was  brought  back.  All  the 
time  it  was  absent  it  had  lain  in  a  hollow  oak  tree 
in  Hartford,  where  it  had  been  hidden  by  one  of 
the  colonists.  The  tree,  therefore,  took  the  name 
of  the  Charter  Oak,  and  was  loved  by  all  the  peo¬ 
ple  as  long  as  it  stood. 

LORD  BALTIMORE. 

We  have  just  read  how  badly  the  Pilgrims  and 
Puritans  were  treated  in  England,  and  why  they 
left  there  for  America.  The  Catholics  were  also 
treated  very  badly,  and  resolved  to  seek  a  spot 
where  they  could  worship  without  hindrance.  One 
of  their  number,  Lord  Baltimore,  asked  the  king 
for  a  tract  of  land  in  America.  The  king  gave 
him  a  large  tract,  which  afterwards  became  the 
State  of  Maryland.  In  1634,  the  people  sent  by 
Lord  Baltimore,  landed  and  built  a  village  at 
St.  Mary’s.  They  paid  the  Indians  for  the  lands 
they  took  with  hatchets,  knives,  beads,  etc.,  and 
remained  at  peace  with  them. 

Troubles  in  Maryland. — Lord  Baltimore  said 
that  every  Christian  who  came  to  his  Maryland 
colony  should  have  the  right  to  worship  God  in  his 
own  manner.  But  certain  people  came  who  did 
not  like  the  Catholics,  and  great  trouble  followed. 
The  charter,  which  had  been  given  to  Lord  Balti¬ 
more  by  the  king,  was  taken  away,  and  religious 
freedom  was  lost  in  Maryland.  But  in  1715,  the 
charter  was  given  back  to  Lord  Baltimore’s  grand¬ 
son,  and  the  colony  began  to  have  peace  and 
freedom  of  worship  again.  Many  towns  were 
built,  among  which  was  one  named  Baltimore,  in 
honor  of  Lord  Baltimore. 

WILLIAM  PENN. 

There  were  still  other  people  in  England  who 
were  badly  treated,  on  account  of  their  religious 
belief.  These  called  themselves  Friends,  but  the 
n6 


people  called  them  Quakers.  One  of  these  was- 
William  Penn.  His  father  was  an  admiral  in  the 
British  Navy.  When  he  died,  his  son  William  be¬ 
came  the  head  of  the  house  of  Penn.  The  king- 
was  in  debt  to  the  Penn  estate.  William  told 
him  he  was  going  to  America  with  as  many  mem¬ 
bers  of  the  Society  of  Friends  as  would  go  along, 
and  that  if  he,  the  king,  would  give  him  a  tract 
of  land  there,  he  would  consider  the  debt  due 
him  as  paid.  The  king  was  glad  to  pay  his  debt 
in  this  easy  way,  so  he  gave  William  a  charter  for 
a  large  tract  of  land  in  America,  which  he  named 
Penn-syl-va'ni-a,  which  means  Penn’s  Woods. 

Landing  of  Penn. — William  Penn  and  his  col¬ 
ony  of  Friends  came  to  America  in  1682,  in  the 
ship  Welcome.  He  entered  the  Delaware  river  and 
sailed  up  until  he  came  to  the  spot  where  he  found¬ 
ed  the  city,  which  he  called  Philadelphia,  which 
means  Brotherly  Love.  He  entered  into  a  treaty 
with  the  Indians,  paid  them  for  the  lands  he  took, 
and  always  lived  at  peace  with  them. 

Penn’s  Troubles. — William  Penn  soon  went  back 
to  England,  but  people  kept  coming  to  his 
colony  on  the  Delaware,  and  it  grew  rapidly  and 
flourished  greatly,  but  Penn  never  got  much 
^  worldly  profit  out  of  it,  for  he'  was  put  in  prison  in 
England  for  debt.  When  he  died  he  left  his  pro¬ 
vince  to  his  sons. 

JAMES  OGLETHORPE. 

According  to  the  laws  of  England,  men  could 
be  put  in  prison  for  debt.  The  prisons  became 
full  of  such  debtors,  many  of  whom  were  poor 
men,  honest  and  willing  to  work,  but  they  had 
no  chance  while  in  prison.  An  English  soldier, 
named  General  James  Oglethorpe  (O'-gel-thorpe) 
looked  upon  these  conditions  with  horror.  He 
asked  the  king  for  a  tract  of  land  in  America, 
to  which  he  might  lead  these  poor  prisoners  and 
give  them  a  chance  to  work.  The  king  gave  him 
the  land,  which  afterwards  became  the  colony  and 
State  of  Georgia,  being  named  after  King  George 
of  England. 

Savannah  Founded. — Oglethorpe  reached  his 
province  in  1733,  bringing  a  large  colony  of 
debtors  with  him.  He  laid  out  the  town  of  Sa- 
van'nah.  Many  people  from  other  parts  of  Europe 
joined  his  colony,  and  very  soon  it  was  proved  to 
Oglethorpe  that  his  plan  of  settlement  was  a  good 
one,  for  the  settlers  throve  greatly.  He  died  at 
a  great  age,  and  took  much  pride  in  the  city  and 
state  which  owed  their  start  to  him. 
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BENJAMIN  FRANLIN. 

Benjamin  Franklin  was  born  in  Boston  in  the 
year  1706.  His  father  made  soap  and  candles,  and 
Benjamin  helped  him  for  a  time,  but  afterwards 
learned  the  trade  of  printing  with  his  brother. 
When  seventeen  years  old  he  left  Boston  for  New 
York.  Finding  no  work  there,  he  went  to  Phila¬ 
delphia,  where  he  got  work.  In  a  few  “years  he  had 
earned  enough  to  set  up  a  printing  office  of  his 
own,  and  started  a  newspaper,  which  he  edited 
himself  with  great  success.  He  also  published  each 
year  an  almanac,  which  he  called  “Poor  Rich¬ 
ard’s  Almanac.”  It'  was  full  of  wise  and  witty 
sayings,  and  was  read  by  very  many  people. 

Franklin’s  Genius. — Franklin  grew  to  be  a  very 
great  man,  and  did  much  to  help  the  growth  of 
Philadelphia.  He  started  the  first  public  library 
in  America,  invented  a  stove  which  bears  his 
name,  and  by  means  of'  a  kite  found  out.  that 
lightning  and  electricity  are  one  and  the  same 
thing. 

As  a  Statesman. — Franklin  was  a  great  patriot. 
When  war  came  with  France,  he  helped  to  build 
forts  and  raise  mon^y  to  buy  wagons  and  food. 
Again,  when  war  broke  out  with  England,  he 
was  sent  to  France  to  get  the  help  of  that  country ' 
for  the  American  cause.  When  he  came  home,  he 
was  much  esteemed  by  the  people,  and  was  known 
all  over  the  world  as  a  great  man.  He  took  an 
active  part  in  making  the  Constitution  of  the 
United  States.  He  died  in  1790,  an  old  and 
honored  man. 

GEORGE  WASHINGTON. 

George  Washington  was  born  in  Virginia,  in  the 
year  1732.  He  learned  how  to  survey  or  measure 
land,  and  at  the  age  of  sixteen  was  hired  by  Lord 
Fairfax  to  survey  his  large  tracts  of  land  in  Vir¬ 
ginia.  But  he  soon  found  other  work  to  do. 
When  the  English  and  French  were  at  war  for 
the  possession  of  the  country,  through  which  flows 
the  Ohio  river,  an  English  army,  led  by  General 
Braddock,  was  sent  against  the  French,  who  had 
built  a  fort  at  a  point  where  the  Al'le-ga'ny  river 
joins  the  Mo-non-ga-he'la  to  form  the  Ohio  river. 
Washington  went  with  Braddock’s  army,  and, 
knowing  the  woods  well  and  the  way  of  French 
and  Indian  fighting,  would  have  been  of  great 
help  to  Braddock.  But  that  General  would  not 
listen  to  Washington’s  advice.  The  consequence 
was  that  Braddock’s  army  was  badly  defeated,  and 


he  himself  was  killed.  Those  who  escaped  owed 
their  lives  to  Washington,  who  kept  the  body  of 
Virginian  soldiers,  which  he  commanded,  between 
them  and  the  Indians.  Another  general  was  given 
command  of  the  English  army,  who  listened  to 
Washington’s  advice,  and  after  three  years  of 
fighting  the  French  fort  was.  captured.  The  Eng¬ 
lish  built  another  fort  on  the  spot  which  they 
called  Fort  Pitt.  Pittsburg  now  stands  where  it 
stood.  When  this  war  was  over  Washington  went 
to  his  home  at  Mount  Vernon,  Virginia,  where 
he  spent  many  years  in  farming.  A  little  farther 
on,  we  will  again  speak  of  Washington,  as  com¬ 
mander  of  the  American  army  in  the  War  of  the 
Revolution. 

THE  DRIFT  TOWARD  REVOLUTION. 

The  war  between  England  and  France  ended 
in  1763.  By  the  treaty  of  peace  France  gave  to 
England  possession  of  all  the  land  which  had  been 
in  dispute  in  the  great  valley  of  the  Mississippi 
river. 

The  English  Colonies. — By  this  time  the  Eng¬ 
lish  colonies  in  America  numbered  thirteen.  They 
were  all  situated  on  or  near  the  Atlantic  coast,  and 
were  nearly  all  in  a  flourishing  condition,  so  that 
England  should  have  been  proud  of  them  and 
anxious  for  their  further  welfare.  People  from 
these  colonies  were  pushing  westward,  and  rapidly 
taking  up  lands  and  making  homes  in  the  new 
country,  which  England  had  got  from  France, 
between  the  Allegheny  mountains  and  the  Missis¬ 
sippi  rivey. 

Treatment  of  the  Colonies. — George  III.  became 
king  of  England.  He  was  a  stubborn  king,  and 
began  to  behave  unkindly  toward  his  colonies  in 
America.  The  colonies  wanted  to  make  their  own 
things  and  do  their  own  trading,  but  England 
would  not  let  them.  King  George  asked  the 
Americans  to  pay  for  the  soldiers  he  kept  in 
America,  and  also  for  the  governors  and  judges. 
The  colonies  did  not  want  to  do  this.  They  said 
they  did  not  need  any  English  soldiers  here,  and 
that  they  were  able  to  govern  themselves.  The 
king  got  very  angry,  and  caused  his  parliament 
(par'le-ment),  a  body  of  men  who  made  laws  for 
England,  -to  lay  taxes  on  the  Americans.  The 
first  tax  was  called  a  stamp  tax.  It  was  laid 
on  all  paper  made  or  used  in  the  colonies,  and  even 
on  newspapers.  The  Americans  would  not  buy  the 
stamps,  and  they  burned  all  they  could  get  hold 
of. 
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The  Tax  on  Tea. — Then  England  laid  a  tax  on 

goods  sent  to  America.  Among  such  goods  was 
tea,  on  which  a  heavy  tax  was  laid.  When  ships 
with  tea  were  sent  to  Boston  the  people  would  not 
let  them  land.  They  even  went  on  board  a  tea 
ship  at  night,  dressed  as  Indians,  and  threw  the 
tea  overboard.  This  made  the  king  so  angry  that 
he  ordered  the  port  of  Boston  to  be  closed  against 
all  ships,  except  his  war-ships.  He  also  sent  sol¬ 
diers  to  make  the  people  obey  his  laws. 

Gathering  of  the  Americans. — The  colonists  in 
America  now  thought  they  must  do  something  to 
protect  themselves.  All  the  colonies  sent  their  best 
men  to  a  meeting  in  Philadelphia.  This  meet¬ 
ing  was  called  a  Congress,  and  it  w’as  the  first  of 
the  kind  ever  held  in  America.  It  sent  a  letter  to 
the  king,  asking  for  the  same  rights  Englishmen 
had  at  home.  The  king  refused  them  such  rights. 
Then  the  Americans,  seeing  that  war  was  about 
to  come,  began  to  gather  arms  and  to  drill  men  as 
soldiers. 

OPENING  OF  THE  WAR. 

The  First  Battle. — One  night  the  British  sol¬ 
diers  started  from  Boston  to  Concord  to  destroy 
the  powder  and  guns  of  the  Americans,  which  had 
been  gathered  at  the  latter  place.  A  sturdy  man 
by  the  name  of  Paul  Revere,  started  on  horseback 
for  Concord  to  warn  the  people  that  the  British 
soldiers  were  coming.  As  he'  passed  through  the 
village  of  Lexington  on  his  way,  he  put  the  people 
on  their  guard.  They  gathered  in  numbers  across 
the  path  of  the  British  soldiers,  who  fired  upon 
them,  killing  many  of  their  number.  This  was 
the  first  battle  of  the  war,  which  was  called  the 
War  of  the  Revolution;  that  is,  the  war  which 
gave  this  country  its  freedom  from  England.  It 
was  called  the  battle  of  Lexington,  and  was  fought 
on  April  19,  1775. 

Battle  of  Concord. — After  this,  the  British 
marched  to  Concord  to  destroy  the  stores  there. 
But  Paul  Revere  had  warned  the  people,  and  they 
had  hidden  all  the  stores,  and  formed  in  line  to 
meet  the  British.  A  battle  took  place  at  Concord, 
in  which  many  were  killed  on  both  sides.  The 
British  soldiers  marched  back  to  Boston,  around 
which  city  the  Americans  began  to  gather  in  great 
numb’ers  with  their  guns,  ready  to  fight.  The 
whole  country  was  now  in  a  state  of  excitement, 
for  war  was  really  on  in  earnest.  A  hard  battle 
took  place  at  Bunker  Hill,  near  Boston,  in  which 
the  British  learned  that  the  Americans  could  fight. 


The  Call  for  Washington. — The  American 

Congress  met  again  and  called  George  Washington 
to  take  command  of  the  armies  which  were  form¬ 
ing.  He  took  command  at  Cambridge,  near  Bos¬ 
ton,  and  soon  began  to  put  his  soldiers  in  shape 
to  fight.  The'  British  feared  to  remain  in  Boston, 
so  they  sailed  away  in  their  ships  and  never  came 
back. 

Declaration  of  Independence. — The  Congress, 
which  had  called  Washington  to  command,  was 
still  in  session.  It  formed  and  passed  a  Declara¬ 
tion  of  Independence  from  England,  on  July  4, 
1776.  We  have  celebrated  this  day  every  year 
when  the  4th  of  July  comes  round.  This  great 
paper  said  that  the  American  colonies  were  forever 
free  from  English  rule.  Of  course,  it  meant  that 
the  war  was  to  be  fought  until  full  freedom  was 
gained.  When  the  Declaration  was  passed  the 
people  were  filled  with  joy,  and  the  old  liberty  bell 
at  Philadelphia  rang  out  loud  and  clear. 

WASHINGTON  IN  THE  REVOLUTION. 

When  the  British  army  left  Boston,  Washington 
marched  his  army  to  New  York,  whither  the 
British  had  gone  with  their  fleets  and  soldiers. 
Around  New  York  many  battles  were  fought,  in 
which  the  Americans  were  beaten.  Washington 
retreated  across  New  Jersey  and  crossed  the  Del¬ 
aware  river,  with  the  British  close  after  him. 
Winter  came  on  and  the  two  armies  encamped  on 
opposite  sides  of  the  river. 

Battle  of  Trenton. — A  large  number  of  German 
soldiers,  called  Hessians,  were  in  camp  in  Trenton, 
N.  J.  On  the  night  of  Christmas,  1776,  Washing¬ 
ton  crossed  a  part  of  his  army  through  snow  and 
ice  in  boats  back  across  the  Delaware  and  marched 
to  Trenton,  where  he  completely  surprised  the 
Hessians  and  took  a  thousand  of  them  prisoners 
of  war.  A  few  days  later  he  won  a  battle  at 
Princeton  against  the  main  body  of  the  British 
army. 

Valley  Forge. — The  next  year  (1777)  the  British 
army  was  sent  in  ships,  by  way  of  Chesapeake 
Bayj  to  capture  Philadelphia.  Washington  met 
this  army  at  the  Brandywine  Creek,  below  Phila¬ 
delphia.  A  great  battle  was  fought,  in  which 
the  Americans  were  defeated.  The  British 
marched  on  and  entered  Philadelphia,  where  they 
encamped  for  the  winter.  Washington  retreated 
to  Valley  Forge,  above  Philadelphia,  where  his 
army  spent  a  dismal  winter  without  sufficient 
food  or  clothes.  Meanwhile,  a  British  army. 
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which  was  marching  from  Canada  to  New  York, 
was  defeated.  When  the  British  in  Philadelphia 
heard  of  this,  they  left  the  city  for  New  York. 
They  were  pursued  by  the  Americans  and  defeated 
in  several  battles.  Though  Washington  was  now 
gaining  victories  over  the  British,  he  was  very 
much  put  out  by  the  fact  that  one  of  his  bravest 
generals,  named  Benedict  Arnold,  whom  he  had 
left  in  command  of  the  army,  which  held  West 
Point,  on  the  Hudson  river,  turned  traitor  and 
went  over  to  the  British  side  to  fight  against  his 
country. 

Cornwallis  at  Yorktown. — Seeing  they  could 
not  make  much  headway  against  Washington’s 
army  in  the  north,  the  British  turned  their  main 
strength,  both  of  ships  and  men,  to  the  Southern 
States.  Here  many  battles  were  fought,  and  the 
victories  for  either  side  were  about  even.  At 
length.  Lord  Cornwallis,  one  of  the  British  gen¬ 
erals,  managed  to  reach  Yorktown,  in  Virginia, 
with  his  army.  He  was  followed  up  by  the  Ameri¬ 
can  army  of  the  South,  which  fortified  itself  all 
around  Yorktown.  Word  was  sent  to  Washington, 
who  was  near  New  York  with  his  main  army, 
that  he  should  send  help  as  quickly  as  possible 
to  the  Americans  at  Yorktown.  He  immediately 
began  a  secret  march  to  Yorktown  with  five  thou¬ 
sand  of  his  best  soldiers.  With  this  force  added 
to  their  own,  the  Americans  were  now  strong 
enough  to  keep  Cornwallis  from  escaping  by  way 
of  the  land.  But  he  might  yet  make  his  escape 
by  way  of  the  sea.  Very  fortunately  for  the 
Americans,  just  at  this  time  a  French  fleet  of 
warships,  which  had  been  sent  over  to  help  fight 
the  British,  appeared  at  Yorktown  and  cut  off  the 
escape  of  Cornwallis  and  his  army  by  way  of  the 
sea.  He  saw  he  could  hold  out  no  longer,  so 
he  surrendered  his  army  as  prisoners  of  war,  on 
October  17,  1781.  This  was  the  end  of  the  War 
of  the  Bevolution,  which  had  lasted  for  nearly 
seven  years. 

Washington  as  President.— The  news  of  the 
surrender  of  Cornwallis  and  the  end  of  the  war 
caused  great  joy  in  all  the  American  colonies. 
Washington  gave  up  his  command  and  went  back 
to  his  farm  at  Mount  Vernon.  Then  all  the 
colonies  sent  their  wisest  men  as  delegates  to  a 
convention  or  Congress  at  Philadelphia.  There 
they  made  a  great  writing,  which  was  called  a 
Constitution.  Under  this  all  the  colonies  agreed 
to  live  as  States  of  one  grand  union,  which  took 
the  name  of  the  United  States  of  America.  This 
was  in  1787.  Washington  was  elected  as  the  first 


President  of  the  United  States.  He  served  for  a 
term  of  four  years  and  was  chosen  a  second  time 
for  four  years  more,  when  he  again  went  back 
to  his  farm.  Soon  afterwards  (1799)  he  died. 
The  whole  country  mourned  him  as  “First  in 
war,  first  in  peace  and  first  in  the  hearts  of  his 
countrymen/’ 

SPREADING  WESTWARD. 

As  soon  as  the  Revolutionary  War  was  over, 
many  brave  persons,  called  pioneers,  went  west¬ 
ward  to  take  up  lands  and  build  houses  in  the 
Mississippi  valley.  Among  these  was  Daniel- 
Boone,  a  great  Indian  fighter,  who  did  much  to 
bring  settlers  to  what  afterwards  became  the  States 
of  Kentucky  and  Tennessee.  Other  brave  pioneer 
leaders,  with  their  bands  of  settlers,  drove  the 
Indians  back  and  took  up  lands  in  what  after¬ 
wards  became  the  States  of  Ohio,  Indiana  and 
Illinois. 

THE  EARLY  PRESIDENTS. 

Times  like  those  of  the  Revolution  and  the 
following  years  brought  forth  many  great  men. 
In  the  army  were  such  brave  generals  as  Anthony 
Wayne,  Philip  Schuyler,  Francis  Marion, 
Nathaniel  Greene,  Marquis  de  Lafayette,  who 
came  over  from  France,  and  many  others  of  equal 
fame. 

In  the  councils  of  the  nation  were  Samuel 
Adams,  Patrick  Henry,  Robert  Morris,  Alexander 
Hamilton,  and  a  host  of  others,  whose  speeches 
stirred  up  the  people  against  England,  and  whose 
advice  was  of  great  service  to  Washington  in 
starting  the  new  government. 

The  next  President  after  Washington  was  John 
Adams,  of  Massachusetts.  His  term  of  office  was 
from  1797  to  1801. 

Thomas  Jefferson. — The  third  President  was 
Thomas  Jefferson,  of  Virginia.  Washington  and 
Adams  belonged  to  the  party  called  “Federal.” 
Jefferson  founded  a  new  party,  which  he  called 
“Republican.”  He  was  elected  twice,  and  his 
terms  of  office  extended  from  1801  to  1809.  He 
had  become  very  great  in  the  eyes  of  the  people  as 
the  author  of  the  Declaration  of  Independence 
and  as  Minister  to  France.  When  he  took  bffice, 
all  the  country  west  of  the  Mississippi  river  be¬ 
longed  to  Spain.  Spain  sold  it  to  France.  Jeffer¬ 
son,  with  the  consent  of  Congress,  bought  it  from 
France  for  $15,000,000.  This  was  called  the 
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'’“Louisiana  Purchase.”  In  order  to  find  out  what 
kind  of  a  country  it  was,  he  sent  an  expedition 
westward,  under  the  lead  of  Lewis  and  Clark. 
They  traveled  .  until  they  reached  the  Pacific 
Ocean,  and  then  came  back  over  the  same  route. 
Jefferson  was  much  pleased  with  the  report  they 
made  of  the  country  traveled  through. 

James  Madison,  of  Virginia,  followed  Jefferson 
.as  President.  He  was  elected  twice,  his  two  terms 
extending  from  1809  to  1817.  During  his  term, 
war  broke  out  between  the  United  States  and 
England.  It  was  called  the  War  of  1812,  and 
lasted  for  three  years.  During  this  war  the  Amer¬ 
ican  army  suffered  many  defeats,  but  the  Amer¬ 
ican  navy  gained  many  battles  at  sea.  The  last 
land  battle  of  this  war  was  fought  near  New 
Orleans.  The  Americans  were  led  by  General 
Andrew  Jackson,  and  they  gained  a  great  victory 
over  the  Brtish,  but  it  was  a  useless  victory,  be¬ 
cause  the  battle  was  fought  after  a  treaty  of  peace 
between  the  United  States  and  England  had  been 
signed.  News  of  the  treaty  had  not  reached  Jack- 
son,  when  the  battle  was  fought. 

James  Monroe,  of  Virginia,  became  President 
after  Madison.  He  was  elected  twice,  and  his  two 
terms  of  office  were  from  1817  to  1825.  During 
his  terms  Spain  sold  Florida  to  the  United  States, 
the  war  against  the  Florida  Indians  was  fought, 
and  the  doctrine  was  announced  that  no  foreign 
countries  should  establish  monarchies  on  the  West¬ 
ern  Continent.  This  is  known  as  the  “Monroe 
Doctrine.” 

John  Quincy  Adams,  of  Massachusetts,  followed 
Monroe  as  President.  He  was  elected  for  only  one 
term,  serving  from  1825  to  1829. 

ROBERT  FULTON. 

About  the  beginning  of  the  nineteenth  century, 
that  is,  the  century  which  entered  with  the  year 
1800,  there  was  much  talk  of  using  steam  for  the 
running  of  large  boats  on  water.  Several  persons 
invented  boats  for  this  purpose,  but  it  was  not 
until  1807  that  Robert  Fulton  made  one  which 
moved  safely  by  means  of  steam.  He  called  it 
the  “Clermont.”  It  was  started  from  New  York 
and  ran  up  the  Hudson  river  to  Albany.  It  con¬ 
tinued  to  run  for  some  years  between  those  two 
eities,  and  from  that  time  on  steamboats  grew  into 
general  use. 

ANDREW  JACKSON. 

Andrew  Jackson  was  born  in  Tennessee  in  1707. 
He  led  the  American  troops  in  many  battles 


against  the  Indians,  and  gained  a  great  victory 
over  the  British  at  New  Orleans  during  the  War 
of  1812.  After  serving  in  many  high  offices  he 
was  elected  President,  to  succeed  John  Quincy 
Adams.  He  was  elected  twice,  and  his  term  of 
office  was  from  1829  to  1837.  His  terms  were 
exciting  ones,  but  the  people  stood  stoutly  by  him. 

WEBSTER  AND  CLAY. 

Daniel  Webster  became  a  United  States  Senator 
from  Massachusetts  in  1827.  He  proved  to  be  one 
of  the  leading  orators  in  the  country,  and  portions 
of  his  great  speeches  are  still  spoken  by  chil¬ 
dren  in  our  schools.  Henry  Clay,  of  Kentucky, 
was  also  United  States  Senator,  and  a  very  pow¬ 
erful  orator.  He  was  much  loved  by  the  Whig 
party,  and  ran  twice  for  President,  but  failed 
both  times. 

WILLIAM  HENRY  HARRISON. 

Andrew  Jackson  was  succeeded  as  President 
by  Martin  Van  Buren,  of  New  York  State.  He 
served  one  term,  from  1837  to  18^1.  He  was  suc¬ 
ceeded  by  General  William  Henry  Harrison,  of 
Ohio,  who  had  gained  great  fame  for  defeating 
Tecumseh,  the  noted  Indian  leader  of  the  West, 
at  the  battle  of  Tippecanoe,  and  again  in  Canada, 
where  Tecumseh  was  killed.  Harrison  lived  only 
a  month  after  he  was  elected  President.  John 
Tyler,  who  was  Vice-President  at  the  time  of 
Harrison’s  death,  became  President. 

THE  WAR  WITH  MEXICO. 

In  1847,  while  James  Iv.  Polk,  of  Tennessee, 
was  President,  war  broke  out  between  the  United 
States  and  Mexico  over  the  ownership  of  Texas, 
which  Mexico  claimed.  General  Zachary  Taylor, 
in  command  of  the  American  army,  defeated  the 
Mexicans  at  Buena  Vista,  and  became  a  national 
hero,  under  the  name  of  “Old  Rough  and  Ready.” 
The  main  American  army,  led  by  General  Winfield 
Scott,  entered  Mexico  at  the  port  of  Vera  Cruz, 
and  marched  toward  the  city  of  Mexico,  the  capi¬ 
tal  of  the  country.  Many  battles  were  fought  dur¬ 
ing  this  march,  in  all  of  which  the  Americans  were 
successful.  The  war  ended  with  the  entry  of 
Scott’s  army  into  the  Mexican  capital.  In  the 
treaty  of  peace,  which  followed,  Mexico  gave  up  her 
claim  on  Texas,  and  in  addition  ceded  to  the 
United  States  a  very  large  territory,  part  of 
which  became  the  State  of  California. 
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DISCOVERY  OF  GOLD. 

In  1848,  gold  was  discovered  in  California,  on 
lands  owned  by  one  Captain  Sutter.  The  next 
year  a  great  number  of  people  rushed  to  Cali¬ 
fornia  from  all  over  the  country,  many  of  whom 
made  fortunes,  but  most  of  them  lost  all  they 
had.  They  were  called  “Forty-niners.”  In  seven 
years’  time  California  produced  nearly  five  hun¬ 
dred  million  dollars  in  gold. 

ABRAHAM  LINCOLN. 

After  James  K.  Polk,  General  Zachary  Taylor 
was  chosen  President,  but  died  in  about  a  year 
afterward.  The  Vice-President,  Millard  Fillmore, 
filled  out  his  term  of  office.  After  him,  Franklin 
Pierce,  of  New  Hampshire,  served  as  President, 
from  1853  to  1857;  and  after  him  James  Bucha¬ 
nan,  of  Pennsylvania,  from  1857  to  1861.  Then 
Abraham  Lincoln,  of  Illinois,  was  elected  Pres¬ 
ident  by  the  Republican  party.  The  war  between 
the  States  now  broke  out,  and  Lincoln’s  adminis¬ 
tration  was  filled  with  troubles,  but  he  bore  them 
patiently  and  %bly,  and  the  people,  especially  the 
soldiers,  learned  to  love  him.  His  greatest  act 
was  the  putting  forth  the  Emancipation  Procla¬ 
mation,  which  set  all  the  slaves  free  on  January 
1,  1863.  So  pleased  were  the  people  with  him 
that  they  elected  him  President  a  second  time  for 
the  term  beginning  in  1865.  But  he  did  not 
live  long  after  this,  for  he  was  shot  by  an  enemy 
on  April  14,  1865.  The  whole  country  mourned 
him,  as  if  every  one  had  lost  his  best  friend. 
Even  the  people  of  the  South  were  sorry,  for  they 
had  learned  he  was  their  friend  and  not  their 
enemy. 

THE  CIVIL  WAR. 

A  Southern  Confederacy. — The  great  war  be¬ 
tween  the  States,  called  the  Civil  War,  broke  out 
in  1861,  by  the  capture  of  Fort  Sumter  by  sol¬ 
diers  of  the  South.  For  years  the  Northern  and 
Southern  States  had  differed  over  the  question  of 
holding  slaves.  The  South  believed  it  right,  the 
North  believed  it  wrong,  to  hold  slaves.  When 
Abraham  Lincoln  was  elected  President  in  1860, 
the  Southern  States  said  they  would  not  live  in 
a  United  States  that  had  a  President  who  opposed 
slavery.  So,  eleven  of  those  States  went  out  of 
the  union  (seceded)  and  set  up  a  government  of 
their  own,  which  they  called  the  “Confederate 
States  of  America.”  They  elected  J efferson  Davis, 


of  Mississippi,  President,  and  Alexander  H.  Stev¬ 
ens,  of  Georgia,  Vice-President. 

The  Battling  Armies. — President  Lincoln  and 
the  Congress  at  Washington  said  the  Union  of 
States  should  not  be  thus  broken  up.  So  both 
sides  gathered  great  armies,  and  the  fight  was 
on  in  earnest.  Both  the  Union  and  Confederate 
armies  were  led  by  able  generals.  General  Robert 
E.  Lee,  of  Virginia,  became  leader  of  the  Con¬ 
federate  armies.  He  had  under  him  such  brave 
generals  as  Thomas  J.  Jackson — “Stonewall  Jack- 
son” — Joseph  E.  Johnston,  P.  G.  T.  Beauregard, 
and  many  others  equally  brave. 

The  Union,  or  Northern,  armies  passed  at  first 
under  the  command  of  several  noted  generals, 
among  whom  were  Generals  Irwin  McDowell, 
George  B.  McClellan,  George  G.  Meade,  Ambrose 
E.  Burnside,  and  others.  After  these  armies 
were  reorganized  in  1864,  General  Ulysses  S. 
Grant  was  made  commander  of  all  the  Union 
armies,  and  had  under  him  such  noted  generals  as 
Meade,  Sherman,  Thomas  and  Sheridan. 

End  of  the  War. — The  war  lasted  for  four  years, 
from  1861  to  1865.  Very  many  great  battles  were 
fought,  both  by  land  and  sea.  Tjhe  two  armies 
numbered  at  times  over  500,000  men  each,  and  in 
some  of  the  battles  many  thousand  men  fell  on 
each  side.  General  Lee  at  one  time  reached  a 
point  with  his  army  as  high  up  in  the  north  as 
Gettysburg,  in  Pennsylvania.  Here  a  fierce  battle 
was  fought,  lasting  for  three  days.  This  was  in 
1863.  Lee  and  his  army  were  defeated  and  driven 
back  toward  Richmond,  the  capital  of  the  Con¬ 
federacy.  This  battle  was  said  to  be  the  turning- 
point  in  the  war,  for  the  Confederates  never  re¬ 
covered  the  ground  they  then  lost.  In  1864,  Gen¬ 
eral  Grant  advanced  his  army  to  the  south  side 
of  Richmond,  which  city  Lee  was  compelled  to 
give  up.  Soon  after  Lee  surrendered  his  entire 
army  to  Grant  at  a  place  called  Appomattox,  in 
Virginia.  This  was  April  8,  1865.  Meanwhile, 
General  William  T.  Sherman,  one  of  Grant’s  ablest 
generals,  had  marched  an  army  from  Atlanta,  Ga., 
to  the  sea  at  Savannah,  and  thence  north. and  into 
North  Carolina,  where  he  met  a  Confederate  army 
under  General  Joseph  E.  Johnston.  As  soon  as 
Johnston  heard  of  Lee’s  surrender  to  Grant,  he 
saw  there  was  no  use  fighting  further,  so  he  sur¬ 
rendered  his  army  to  General  Sherman.  Thus, 
the  great  Civil  War  was  ended  and  the  Southern 
Confederacy  ended  with  it.  All  the  States,  which 
had  gone  out  of  the  Union  soon  afterwards  came 
back,  and  the  Union  was  once  more  whole  again. 
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GRANT  AS  PRESIDENT. 

The  people,  in  their  respect  for  General  Grant, 
elected  him  President  for  two  terms,  from  1869 
to  1877.  He  served  well  in  office,  but  was  after¬ 
wards  unfortunate  in  business;  He  took  siek  with 
cancer,  and  died  at  Mt.  McGregor,  a  summer  resort 
in  New  York  State,  in  July,  1885. 

LATER  PRESIDENTS. 

Rutherford  B.  Hayes,  of  Ohio,  became  President 
after  Grant.  He  served  one  term,  from  1877  to 
1881.  After  him  came  James  A.  Garfield,  of 
Ohio,  as  President.  He  was  shot  by  a  crazy  man, 
named  Guiteau,  and  died  from  the  wound,  on 
September  19,  1881.  Following  him  came  Grover 
Cleveland,  of  New  York  State,  the  first  Democratic 
President  since  the  Civil  War.  His  term  was  from 
1885  to  1889.  The  next  President  was  Ben¬ 
jamin  Harrison,  of  Indiana,  who  served  from 
1889  to  1893.  Then  Grover  Cleveland  was  again 
elected  President,  and  served  from  1893  to  1897. 

WILLIAM  McKINLEY  AS  PRESIDENT. 

William  McKinley,  of  Ohio,  was  elected  Presi¬ 
dent  for  the  term  from  1897  to  1901.  It  was 
during  this  term  that  war  broke  out  between  the 
United  States  and  Spain,  on  account  of  "Spanish 
cruelty  toward  the  people  of  Cuba,  which  belonged 
to  Spain.  The  feeling  in  the  United  States  against 
S^pain  was  made  very  bitter  by  the  blowing  up  of 
one  of  our  battleships,  named  the  Maine,  in  the 
harbor  of  Havana,  whither  she  had  gone  on  a 
friendly  visit.  This  outrage  was  blamed  on  the 
Spaniards. 

The  War  With  Spain. — This  war  began  April 
21,  1898.  An  American  fleet,  under  the  command 
of  Commodore  Dewey,  which  was  on  the  coast  of 
China,  was  ordered  to  go  to  Manila,  the  capital 
of  the  Philippine  Islands,  which  belonged  to 
Spain,  and  where  a  large  Spanish  fleet  was  sta¬ 
tioned,  Dewey  set  sail  promptly,  and,  on  May  1, 
1898/ attacked  and  destroyed  the  Spanish  fleet 
without  the  loss  of  a  ship  or  a  man.  It  was  a  most 
wonderful  naval  battle.  Soon  afterwards  Manila 
surrendered  to  the  American  forces. 


The  War  In  Cuba. — An  American  army  was 
sent  to  Cuba,  and  at  the  same  time  our  fleet,  under 
Admiral  Sampson,  blockaded  the  Cuban  ports. 
The  army  landed  near  Santiago,  a  Spanish  strong¬ 
hold  on  a  harbor  of  the  same  name,  in  which 
Admiral  Cervera,  of  the  Spanish  navy,  had  taken 
refuge  with  his  fleet.  The  army  captured  Santi¬ 
ago.  This  forced  Cervera  to  flee  with  his  war¬ 
ships.  As  soon  as  he  sailed  out  of  Santiago  har¬ 
bor  to  escape,  his  ships  were  attacked  by  Samp¬ 
son’s  fleet,  and  everyone  of  them  destroyed.  Only 
one  American  sailor  was  killed.  This  was  as 
great  victory  as  that  at  Manila.  The  Spaniards 
had  enough  of  the  war  and  sued  for  peace,  after 
only  four  months  of  fighting.  By  the  treaty  of 
peace  the  United  States  came  into  possession  of 
the  Philippine  Islands  and  the  island  of  Porto 
Rico,  and  Spain  gave  up  Cuba  to  the  Cubans  for¬ 
ever. 

Many  of  the  people  of  the  Philippines,  who  did 
not  like  either  Spain  or  the  United  States,  started 
a  war  against  the  latter  country.  Many  soldiers 
had  to  be  sent  over  to  conquer  these  people.  Sev¬ 
eral  battles  were  fought  before  the  American  sol¬ 
diers  conquered  the  Filipino  disturbers. 

PRESIDENT  ROOSEVELT. 

President  McKinley  was  elected  to  office  a  sec¬ 
ond  time,  and  his  term  would  have  extended  from 
1901  to  1905.  Theodore  Roosevelt,  of  New  York, 
was  elected  Vice- President  at  the  same  time. 
While  President  McKinley  was  on  a  visit  to  the 
Exposition  at  Buffalo,  N.  Y.,  and  while  he  was 
shaking  hands  with  the  people  in  public,  he  was 
shot  by  an  anarchist,  named  Czolgosz,  and  died 
of  the  wounds  received  on  September  14,  1901. 
Vice-President  Roosevelt  succeeded  him,  and  said 
to  the  American  people  he  would  see  to  it  that  he 
would  do  for  them  all  that  President  McKinley 
had  promised  to  do.  The  death  Of  McKinley  was 
a  great  blow  to  the  people,  and  he  was  universally 
mourned,  for  he  was  a  very  popular  and  much 
loved  President.  President  Roosevelt  was  elected  to- 
the  Presidency  for  the  full  term  from  1905  to 
1909.  He  made  a  very  active  and  popular  Presi¬ 
dent,  and  was  noted  for  his  efforts  to  correct  many 
wrongs  which  the  railways  and  big  corporations 
had  been  doing  to  the  people. 
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IMPORTANCE  OF  THE  SUBJECT. 

When  we  look  at  a  locomotive  rushing  swiftly 
along  with  its  heavy  load  of  cars;  when  we  see  a 
watch  with  its  steady  tick,  tick,  measuring  the 
minutes  and  the  hours,  day  after  day  and  year 
after  year;  when  we  see  any  of  the  wonderful 
pieces  of  machinery  that  are  so  common  in  these 
days,  we  have  a  natural  desire  to  examine  them 
for  the  purpose  of  finding  out  how  they  are  made 
and  how  they  are  able  to  do  their  wonderful 
work. 

Our  bodies  are  *more  wonderful  than  any  ma¬ 
chine  that  ever  was  invented.  Just  as  a  workman 
must  understand  the  machine  which  he  is  running 
in  order  to  make  it  do  its  best  work  and  to 
avoid  damaging  or  ruining  it,  so  each  of  us  ought 
to  know  enough  about  our  bodies  to  keep  them 
strong  and  healthy. 

The  Great  Divisions  of  the  body  are  the  head, 
the  trunk,  and  the  limbs. 

The  Head  is  made  up  of  the  brain-case  and 
the  face.  The  brain-case  is  a  strong,  rounded  box 
of  bone  which  holds  and  protects  the  brain.  Lit¬ 
tle  hollows  in  the  brain-case  contain  the  inner 
parts  of  the  ears.  Hollows  in  the  face  provide 
spaces  for  the  mouth,  the  eyes,  and  the  nose. 

The  Trunk  is  divided  into  two  parts  by  a 
strong  muscle,  called  the  diaphragm  (di'a-fram) . 
The  upper  part  is  called  the  chest  and  contains 
the  heart,  and  the  lungs.  These  are  protected 
by  a  sort  of  bony  cage,  formed  by  the  ribs  and 
the  backbone.  The  lower  part  of  the  trunk  is 
called  the  abdomen  (ab-do'men),  and  contains  the 
stomach,  the  intestines,  theTiver,  the  kidneys  and 
other  organs. 

The  Limbs. — The  upper  limbs  are  joined  to  the 
trunk  at  the  shoulders,  and  the  lower  limbs  at  the 
hips.  The  bones  o*  the  upper  and  the  lower  limbs 
correspond  quite  closely  to  each  other  in  number 
and  arrangement 

The  Skeleton  is  the  bony  framework  of  the 
.body.  It  is  not  all  in  one  piece,  as  is  shown  by  the 


HUMAN  SKELETON. 


fact  that  we  can  bend  many  parts  of  the  body. 
Each  finger,  for  example,  consists  of  three  bones, 
and  each  thumb  of  two  bones.  The  entire  skele- 
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ton  contains  about  two  hundred  bones  of  various 
shapes  and  sizes.  Some  are  long;  some  are  flat; 
many  are  irregular  in  form. 

JOINTS. 

The  union  of  two  bones  is  called  a  joint.  Most 
of  the  bones  are  so  joined  as  to  allow  them  to  glide 
upon  each  other.  Some  joints  permit  the  bones 
to  move  like  the  hinges  of  a  door,  and  are  therefore 
called  hinge-joints.  All  the  joints  of  the  fingers 
and  toes  are  hinge  joints.  In  some  cases  one 
bone  has  a  rounded  end  which  fits  in  a  cup-shaped 
hollow  in  another  bone.  This  is  called  a  ball- 
and-socket  joint,  and  allows  freer  motion  than 
a  hinge  joint.  Such  joints  are  found  where  the 
legs  and  arms  are  fastened  to  the  trunk. 

In  some  joints  the  bones  merely  have  a  slight 
gliding  motion,  as  in  the  wrist  and  the  backbone. 
The  movable  joints  are  aided  by  a  fluid  which 
looks  somewhat  like  the  white  of  an  egg.  The  bones 
which  form  these  joints  are  held  together  by 
strong  white  bands,  called  ligaments.  When  the 
ligaments  are  torn  or  stretched,  the  injury  is 
called  a  sprain 

In  the  head,  the  hips,  and  other  parts  of  the 
body,  there  are  a  number  of  joints  in  which  the 
bones  are  fastened  immovably  together.  These 
are  called  fixed  joints. 

Structure. — The  bones  are  of  a  pinkish-white 
color.  They  are  surrounded  by  a  tough  covering, 
through  which  nerves  and  bloodvessels  pass  into 
the  bones.  The  outer  portion  of  the  bone  is  gen¬ 
erally  very  hard,  while  the  inner  part  is  somewhat 
softer.  Some  of  the  long  bones  are  hollow  and 
are  filled  with  a  soft  substance  called  marrow. 

Composition. — A  large  part  of  the  bone  consists 
of  lime,  which  makes  it  hard.  The  remainder  is  a 
gristly  material  which  makes  the  bones  tough.  By 
soaking  a  long,  thin  bone  in  weak  muriatic  acid, 
the  lime  will  be  dissolved  and  only  the  gristle 
will  remain.  The  bone  mav  then  be  easily  bent 
and  even  tied  in  a  knot.  By  burning  a  bone,  the 
gristle  will  be  destroyed,  leaving  the  lime,  which 
is  very  brittle.  The  bones  of  children  consist 
largely  of  gristle  and  are  therefore  not  easily 
broken.  The  bones  of  grown-up  people  contain 
more  lime  than  gristle,  and  for  this  reason  are 
more  liable  to  be  broken. 

The  Backbone  is  not  one  bone,  but  a  column 
of  small  bones,  held  in  place  by  their  peculiar 
shapes.  Through  the  backbone  runs  a  long  hol¬ 


low,  which  holds  the  spinal  cord  and  protects  it 
from  injury. 


THE  BACKBONE. 

Since  the  bones  of  a  child  are  soft,  care  muct 
be  taken  that  they  are  not  bent  out  of  shape  by 
sitting  or  standing  in  improper  positions. 
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THE  MUSCLES. 

The  fleshy  covering  of  the  skeleton  is  called 

muscle.  If  we  examine  it  carefully,  we  shall 
find  that  it  is  not  simply  one  mass  of  red  flesh, 
hut  that  there  are  separate  bundles  of  fleshy  fibres. 
Each  of  these  bundles  is  called  a  muscle.  The 
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human  body  contains  several  hundred  muscles. 
The  red  meat  which  we  use  for  food  is  the 
muscle  of  animals. 

Kinds  of  Muscles. — Most  of  the  muscles  of  the 
body  can  be  controlled  by  our  will.  If  we  will 
to  raise  the  arm,  the  muscles  produce  the  desired 


motion.  In  the  same  way  we  may  move  nearly 
every  part  of  the  body  at  will.  The  muscles  which 
produce  these  movements  are  called  voluntary 
muscles.  On  the  other  hand,  there  are  muscles 
of  whose  action  we  have  no  control.  The  heart, 
which  is  really  a  kind  of  muscle,  beats  even  when 
we  are  asleep.  No  matter  how  strongly  we  use 
our  will,  we  can  not  by  so  doing  check  the  action 
of  the  .heart  nor  hasten  it.  Other  muscles,  mainly 
acting  upon  internal  organs  of  the  body,  are 
similarly  beyond  the  control  of  the  will.  These 
are  called  involuntary  muscles.  Some  muscles 
are  only  slightly  under  our  control.  The  muscles 
of  breathing,  for  example,  can  be  stopped  for  a 
time,  but  in  a  few  seconds  they  resume  their 
action,  no  matter  how  strongly  we  endeavor  to 
check  them.  In  the  same  way  we  can  hold  the 
eyes  open  by  the  action  of  the  will  on  the  eyelids, 
but  in  a  short  time  the  natural  winking  will 
be  resumed,  in  spite  of  our  utmost  effort  to  con¬ 
trol  these  muscles.  Such  muscles  are  only  partly 
voluntary. 

Size  and  Shape  of  Muscles. — Some  muscles  are 
very  tiny,  such  as  are  found  in  the  eyelids.  In 
the  arms,  the  legs  and  the  back  there  are  very  large 
muscles.  Most  of  the  muscles  of  the  limbs  are 
thick  in  the  middle  and  have  tapering  ends.  The 
heart  is  a  hollow  muscle.  The  shape  of  the  body 
depends  partly  on  the  skeleton  and  partly  on  the 
size,  shape  and  arrangement  of  the  muscles.  The 
walls  of  the  abdomen  are  almost  entirely  composed 
of  broad,  flat  muscles. 

Structure  of  Muscles. — Boil  a  piece  of  lean 
meat  until  it  is  tender,  and  you  will  be  able  to 
pull  it  apart  easily.  You  will  find  that  it  is  made 
up  of  great  numbers  of  slender  threads  of  muscle 
which  were  held  together  in  a  tight  bundle  by 
connective  tissue. 

Tendons. — The  muscles  that  close  the  hand 
when  you  make  a  fist  are  mainly  not  in  the  hand, 
as  you  might  suppose,  but  in  the  forearm.  Clasp 
your  left  arm  just  below  the  elbow  and  then  move 
the  finger's  of  the  left  hand.  The  motion  of  the 
muscles  can  be  felt  very  plainly.  How  does  this 
motion  reach  the  fingers?  These  muscles  end  in 
long,  thin,  white  cords  which  run  from  the  arm 
to  the  fingers,  and  move  the  fingers,  just  as  we 
may  move  a  door  by  pulling  a  string  tied  to  the 
door-knob.  These  cords  are  called  tendons.  Many 
muscles  end  in  tendons.  The  strongest  tendon 
in  the  body  is  at  the  heel,  and  is  used  in  lifting 
the  foot.  Get  a  turkey  leg  at  Christmas  and  see 
whether  you  can  make  the  toes  move  by  pulling 
the  tendons. 
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Use  of  Muscles. — Every  movement  of  the  body 
is  caused  by  muscles.  Walking,  talking,  breath¬ 
ing,  writing,  each  requires  the  use  of  certain 
muscles.  This  motion  is  produced  in  every  case 
by  the  power  which  muscles  have  to  change  their 
■shape  by  becoming  shorter  and  thicker.  If  we 


pulled  upward.  In  much  the  same  way  all  the 
movements  of  the  body  are  produced. 

Care  of  the  Muscles. — Good  food,  pure  air,  and 
proper  exercise  are  necessary  to  keep  the  muscles 
strong  and  healthy.  When  muscles  are  properly 
exercised  they  become  strong  and  hard.  The 


THE  SKIN 

a.  Epidermis  or  cuticle, 

b.  Dermis  or  true  skin. 

c.  Nerve  prolongation. 


d.  Blood-vessels. 

e.  Oil  cells. 

f.  Glands. 


release  a  stretched  rubber  band,  it  will  shorten 
and  become  thicker.  Now,  suppose  this  were  a 
strong  band  with  one  end  fast  near  the  shoulder 
and  the  other  below  the  elbow.  Then,  when  the 
rubber  band  shortened,  the  forearm  would  be 


mighty  arm  of  the  blacksmith  shows  what  can 
be  done  by  the  constant  training  of.  one  set  of 
muscles.  Active  outdoor  games  furnish  the  best 
kind  of  exercise,  but  they  should  not  be  continued 
until  one  is  completely  tired  out.  Moderate  ex- 
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ercise  will  develop  the  muscles  much  better  than 
heavy  lifting,  running  long  distances  at  high 
speed,  or  other  feats  of  strength  and  endurance. 

THE  SKIN. 

How  the  Body  Is  Covered. — Like  a  close-fitting 
garment,  the  skin  covers  the  entire  body,  hiding 
the  muscles  from  view  and  yielding  perfectly  to 
every  movement  caused  by  them.  It  is  made  up 
of  two  layers,  the  outer  scarf-skin  and  the 
inner  true  skin.  The  scarf-skin  contains  neither 
nerves  nor  blood  vessels,  and  may,  therefore,  be 
injured  without  causing  pain  or  bleeding.  The 
hair  and  the  nails  are  really  modified  forms  of 
the  scarf-skin.  The  true  skin  does  contain  nerves 
and  blood  vessels.  Little  openings  through  the 
skin,  called  pores,  carry  the  perspiration  to  the 
surface  of  the  skin.  Other  tubes  carry  a  kind  of 
oil,  which  tends  to  keep  the  skin  soft,  and  the 
hair  soft  and  glossy. 

Uses  of  the  Skin. — The  scarf-skin  protects  the 
sensitive  true  skin.  It  is  this  part  of  the  skin 
which  forms  a  blister.  Every  one  knows  how 
painful  is  the  slightest  touch  when  this  outer 
layer  has  been  removed.  The  hair  gives  addi¬ 
tional  protection  to  the  head.  The  nails  cover 
delicate  nerves  in  the  toes  and  fingers.  The  fin¬ 
ger-nails  are  also  of  great  use  in  enabling  one 
to  pick  up  small  objects.  The  perspiration  helps 
to  keep  the  body  at  an  even  temperature.  When 
we  become  very  warm  the  perspiratiom  flows  freely 
and  cools  the  body. 

Care  of  the  Skin. — In  order  to  keep  the  body 
in  a  healthy  condition  the  pores  of  the  skin  must 
be  kept  clear  so  that  the  flow  of  perspiration  may 
go  on  properly.  The  perspiration  contains  waste 
matter,  which  acts  as  a  poison  if  it  is  retained 
in  the  blood.  If  these  pores  become  clogged  with 
dirt  the  blood  can  not  be  as  pure  as  it  should  be. 
The  importance  of  having  these  pores  in  healthy 
action  is  shown  by  the  fact  that  if  a  large  part  of 
the  body  is  slightly  scorched  by  fire,  thus  causing 
the  pores  to  cease  acting,  death  is  likely  to  ensue, 
An  extensive  burn  is  nearly  always  more  serious 
than  a  severe  burn  on  a  small  part  of  the  body. 

Cleanliness  is  of  the  greatest  importance.  Some 
of  the  terrible  contagious  diseases  that  sweep  over 
certain  parts  of  the  world  are  undoubtedly  caused 
by  lack  of  cleanliness.  Many  cities  that  were 
frequently  visited  by  such  diseases  have  been  made 
healthy  by  being  made  clean.  The  germs  of  disease 
grow  best  in  filthy  surroundings,  and  attack 
soonest  those  who  do  not  give  proper  care  to  the 


matter  of  personal  cleanliness.  To  be  healthy 
one  must  be  clean. 

FOOD  AND  DIGESTION. 

Why  We  Need  Food. — The  wonderful  ma¬ 
chines,  which  we  call  our  bodies,  need  fuel  to 
keep  their  heat  and  force,  repair  material  to  keep 
them  in  proper  condition,  and  oil  to  make  them 
run  smoothly.  The  food  we  eat  furnishes  all 
of  these  things.  Some  kinds  of  food  are  of  special 
value  in  keeping  the  body  warm  and  producing 
force.  Other  kinds  build  up  and  repair  the 
various  parts  of  the  body.  The  food  contains 
materials  for  the  bones,  the  muscles,  the  skin, 
the  brain,  and  every  other  portion  of  the  body. 

Digestion. — Before  the  body  can  use  the  mate¬ 
rials  in  the  food,  they  must  first  be  changed  to 
blood.  This  process  is  called  digestion.  It  begins 
in  the  mouth,  and  is  not  complete  until  the  food 
has  been  acted  upon  by  a  number  of  substances 
called  digestive  fluids.  The  food  is  finally  ab¬ 
sorbed  by  the  blood  vessels  in  the  walls  of  the- 
stomach  and  intestines. 

The  Mouth. — Here  the  food  is  cut  and  crushed 
by  the  teeth,  and  at  the  same  time  is  mixed  with 
a  digestive  fluid  called  the  saliva.  Then  it  is 
pushed  to  the  back  part  of  the  mouth  and  passes 
through  a  tube,  called  the  gullet,  to  the  stomach. 
The  teeth  of  an  adult  are  thirty-two  in  number. 
They  are  hard,  bone-like  objects,  with  roots  that 
hold  them  fast  in  the  jaw,  and  very  hard  crowns 
of  enamel,  which  prevent  them  from  wearing 
away  rapidly.  They  differ  in  shape  and  use. 
Some  are  shaped  like  a  chisel  and  used  for  cutting 
the  food.  Others  are  rather  pointed  and  cor¬ 
respond  to  the  great  tearing  teeth  of  a  wolf.  Still 
others  have  broad  surfaces  suitable  for  crushing 
and  grinding. 

The  Stomach. — This  organ  is  situated  in  the 
abdomen,  just  below  the  diaphragm.  It  has 
muscular  walls,  which  produce  a  sort  of  churning 
motion  when  food  is  present.  From  the  walls 
issue  a  liquid  called  gastric  juice,  which  changes 
the  food  into  a  substance  somewhat  like  gruel. 

The  Intestines. — From  the  stomach  the  food 
passes  into  the  intestines.  These  are  tubes  about 
thirty  feet  long,  in  which  the  digestion  is  com¬ 
pleted.  A  slight  amount  of  starchy  material  was 
digested  in  the  mouth ;  the  albuminous  food,  such 
as  lean  meat’  and  white  of  eggs,  was  digested  in 
the  stomach;  the  intestines  act  upon  all  kinds 
of  food.  Several  kinds  of  digestive  fluid  pour 
into  the  intestines  and  finish  any  work  of  digestion 
which  the  mouth  and  stomach  left  incomplete. 
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Absorption. — The  food  is  now  ready  to  enter 
the  blood.  The  walls  of  the  stomach  and  intes¬ 
tines  contain  thousands  of  tiny  tubes  that  absorb 
the  digested  food  and  finally  pour  it  into  the 
veins.  The  change  is  now  complete.  The  food 
has  become  blood  and  is  ready  to  be  carried 
throughout  the  body,  where  each  organ  will  take 
up  the  kind  of  material  it  needs. 


STOMACH  AND  INTESTINES. 


Care  of  the  Digestive  Organs. — The  cutting, 
tearing  and  grinding  of  the  food  by  the  teeth  is 
an  important  part  of  digestion.  Therefore,  the 
food  should  not  be  eaten  so  hastily  that  it  can 
not  be  properly  chewed.  The  teeth  should  receive 
careful  attention.  If  the  enamel  is  cracked  by 
biting  hard  substances,  picking  the  teeth  with 
pins,  or  in  any  other  way,  the  tooth  soon  decays. 
Particles  of  food  that  lodge  between  the  teeth 
should  be  removed  with  a  soft  toothpick.  The 
teeth  should  be  brushed  regularly.  Prompt  at¬ 


tention  by  a  dentist  will  frequently  save  a  de- 
caying  tooth  which  would  otherwise  be  lost. 

Blood  Supply. — The  digestive  organs  need  a 
large  supply  of  blood  when  they  are  changing 
food  into  blood.  We  should,  therefore,  not  take 
severe  exercise  immediately  before  or  after  a  meal, 
as  this  would  draw  the  blood  to  the  muscles.  Food 
should  not  be  eaten  between  meals.  T’he  diges¬ 
tive  organs  need  rest  just  as  the  muscles  do. 
Plain  food  well  cooked  and  not  too  highly  sea¬ 
soned  is  easiest  to  digest.  Large  quantities  of 
cold  water  at  mealtime  weaken  the  gastric  juice, 
and  drive  the  blood  from  the  digestive  organs. 

THE  BLOOD. 

Description.— In  the  body  of  an  adult  there  are 
from  six  to  eight  quarts  of  blood.  The  blood 
is  about  one-thirteenth  of  the  weight  of  the  body. 
The  red  color  is  due  to  the  fact  that  it  contains 
millions  of  tiny  red  bodies,  called  corpuscles, 
which  are  shaped  somewhat  like  a  coin.  There 
are  also  white  corpuscles,  but  they  are  not  nearly 
so  numerous  as  the  red.  The  fluid  in  which  these 
corpuscles  float  is  itself  almost  as  clear  as  water. 
Some  idea  of  the  size  of  the  red  corpuscles  may  be 
gained  from  the  fact  that  3,200  of  them  placed 
side  by  side  like  pennies  would  make  a  line  only 
an  inch  long. 

The  Heart  and  Blood  Vessels. — The  blood  is  con¬ 
stantly  moving,  in  some  places  flowing  steadily 
like  a  stream,  in  others  passing  along  in  spurts 
and  leaps.  The  motion  is  due  to  the  beating  of 
the  heart.  This  is  a  mass  of  muscle  about  the 
size  of  one’s  fist,  and  is  situated  in  the  chest  a 
little  to  the  left  of  the  breastbone.  It  acts  as  a 
sort  of  double  pump.  The  heart  contains  four 
cavities,  two  on  the  right  side  and  two  on  the 
left.  The  right  side  is  used  to  pump  the  blood 
to  the  lungs.  From  the  lungs  it  flows  back  to 
the  upper  cavity  on  the  left  side,  and  passes  into 
the  lower  cavity,  from  which  it  is  pumped  to  all 
parts  of  the  body.  On  its  return  it  pours  into 
the  upper  cavity  on  the  right  side,  thus  complet¬ 
ing  a  round  trip.  The  heart  beats  about  seventy 
times  a  minute’ 

Arteries. — The  blood  vessels  that  carry  blood 
away  from  the  heart  are  called  arteries;  those 
that  carry  blood  back  to  the  heart  are  called 
veins.  The  blood  passes  from  the  arteries  to  the 
veins  through  very  tiny  bloodvessels  called  capil¬ 
laries.  The  blood  flows  steadily  through  the 
veins;  it  passes  through  arteries  in  spurts  or 
bounds. 
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Why  the  Blood  Circulates. — To  furnish  the 
body  with  the  materials  it  needs,  the  heart  sends 
out  a  constant  supply  of  good  blood  to  every  tissue 
and  organ.  Each  of  these  selects  the  substances 
it  requires  as  the  stream  of  blood  passes  by,  and 
at  the  same  time  gives  up  worn-out  material  to  be 
cast  off  from  the  body.  This  exchange  takes 
place  in  the  capillaries.  It  is  here  that  the 
bright-red,  pure  blood  changes  to  dark,  impure 
blood.  The  veins  carry  this  dark  blood  to  the 
right  side  of  the  heart,  from  which  it  is  quickly 
driven  to  the  lungs,  where  the  impurities  are 
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cast  off  through  the  breath.  Now,  bright  and 
pure  again,  it  returns  to  the  left  side  of  the 
heart  to  begin  once  more  its  journey  to  the 
tissues  and  organs.  When  we  take  exercise  the 
body  wears  out  more  rapidly.  The  heart,  there¬ 
fore,  beats  faster,  sending  the  blood  more  quickly 
with  its  supply  of  new  material  to  repair  the 
tissues. 

Bleeding. — If  an  artery  has  been  cut,  the  blood 
will  be  bright  red,  and  will  issue  from  the  wound 
in  leaps.  If  a  vein  has  been  cut,  the  blood  will 
be  darker  and  will  flow  in  a  steady  stream.  If 
the  flow  is  rapid  or  long-continued,  measures 
should  be  taken  to  check  it.  Remember  that 
arterial  blood  is  traveling  from  the  heart  to  the 
extremities  of  the  body.  Therefore,  when  an 


artery  is  cut  a  tight  bandage  between  the  wound 
and  the  heart,  which  will  close  the  artery,  will 
check  the  bleeding.  On  the  other  hand,  the 
blood  in  the  veins  is  -  returning  from  the  ex¬ 
tremities  to  the  heart.  The  bandage  should, 
therefore,  be  placed  beyond  the  wound.  In  less 
serious  injuries  bandages  may  be  applied  directly 
to  the  wound.  When  blood  comes  into  contact 
with  the  air  it  forms  tiny  fibres,  which  form  a 
kind  of  network  over  a  small  cut,  and  soon  har¬ 
dens  sufficiently  to  close  the  wound  and  stop  the 
bleeding. 

BREATHING. 

Need  of  Air. — We  might  live  some  days  with¬ 
out  food,  but  we  'could  live  only  a  few  minutes 
without  air.  The  air  contains  a  substance  called 
oxygen,  without  which  life  could  not  exist.  If 
the  supply  of  oxygen  is  shut  off  death  quickly 
follows. 

The  Organs  of  Breathing. — The  lungs  are  twe 
large,  pinkish  bodies  that  fill  most  of  the  chest 
cavity.  They  consist  of  delicate  tissues,  so  ar¬ 
ranged  as  to  form  numerous  air  cells  and  air 
passages.  Within  the  tissues  are  thousands  of 
tiny  capillaries.  The  air  reaches  the  lungs 
through  the  nose  or  mouth  and  the  windpipe. 

How  We  Breathe. — The  walls  of  the  chest  and 
the  diaphragm  together  form  an  air-tight  cham¬ 
ber,  in  which  the  lungs  are  situated.  Muscles 
that  are  fastened  to  the  backbone  and  the  ribs 
are  able  to  lift  the  ribs  so  as  to  make  the  chest 
cavity  larger.  The  diaphragm  is  somewhat  dome¬ 
shaped.  When  the  ribs  are  lifted  the  diaphragm 
at  the  same  time  flattens  out,  thus  giving  still 
more  room  in  the  chest.  When  this  occurs  the 
air  rushes  into  the  lungs  and  swells  them  out  to 
fill  the  space.  When  the  muscles  cease  to  act  the 
ribs  fall,  the  diaphragm  resumes  its  former  shape, 
and  the  air  is  forced  out  of  the  lungs. 

Why  We  Breathe. — The  blood  which  comes  to 
the  lungs  from  the  right  side  of  the  heart  con¬ 
tains  impurities  which  must  be  thrown  off.  In 
the  capillaries  of  the  lungs  these  impurities  pass 
into  the  air  spaces  and  are  breathed  out.  If 
they  were  retained  in  the  blood  they  would  act 
as  poisons.  At  the  same  time  the  capillaries  take 
up  a  fresh  supply  of  oxygen  from  the  air  in  the 
lungs.  Thus  the  blood  is  purified  and  is  ready 
once  more  to  be  sent  to  the  left  side  of  the  heart 
to  be  sent  out  to  all  parts  of  the  body. 

Care  of  the  Lungs. — Since  death  results  in  a 
few  minutes  when  the  supply  of  oxygen  is  shut 
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off,  it  is  plain  that  great  care  is  necessary  to  keep 
onr  lungs  well  supplied  with  pure  air.  Our 
houses  and  places  of  business  should  be  well  ven¬ 
tilated.  Bedrooms  should  have  plenty  of  air.  Do 
not  be  afraid  of  “night  air.”  How  could  there 
he  any  other  kind  at  night?  It  is  much  better 
for  you  to  breathe  pure  night  air  from  out  of 
doors  than  foul  night  air  such  as  is  found  in 
tightly  closed  rooms. 

The  lungs  are  very  delicate  organs.  A  cold 
may  inflame  them  and  cause  dangerous  sickness. 
Therefore,  one  should  be  careful  not  to  cool  off 
too  quickly  when  overheated  by  exercise.  Mod¬ 
erate  exercise,  pure  air,  day  and  night,  and  rea¬ 
sonable  care  about  clothing,  draughts,  and  sud¬ 
den  chilling  of  the  body,  will  keep  the  lungs  in 
healthy  condition. 

THE  NERVOUS  SYSTEM. 

The  Parts  of  the  Nervous  System  are  the  brain, 
the  spinal  cord,  and  the  nerves.  The  brain  is  a 
soft,  delicate  mass,  encased  in  the  skull.  It 
weighs  about  -  three  pounds.  It  is  gray  on  the 
outside  and  white  on  the  inside.  There  are 
numerous  folds  or  ridges  on  its  surface.  The 
spinal  cord,  which  is  a  sort  of  extension  of  the 
brain  mass,  is  about  eighteen  inches  long  and 
about’ as  thick  as  the  little  finger.  It  is  situated 
within  the  backbone.  The  nerves  are  silvery 
threads  that  are  connected  with  the  brain  and  the 
spinal  cord.  They  divide  into  innumerable  tiny- 
branches,  which  reach  almost  every  part  of  the 
body.  The  nerves  that  are  directly  connected  with 
the  brain  are  called  cranial  nerves,  and  are  mainly 
found  in  the  face  and  head.  The  nerves  that  are 
joined  to  the  spinal  cord  are  called  spinal  nerves 
and  extend  to  the  other  parts  of  the  body. 

The  Work  of  the  Nervous  System.— Have  you 
ever  noticed  the  telegraph  wires  that  follow  the 
tracks  of  a  railroad?  These  wires  run  to  a  cen¬ 
tral  office  and  are  used  to  carry  messages  to  and 
from  the  superintendent  who  has  charge  of  the 
railroad.  Without  his  direction  the  trains  would 
soon  be  in  confusion  and  danger.  From  every 
part  of  the  railroad  system  reports  are  constantly 
being  made  to  the  central  office,  and  the  central 
office  is  sending  out  orders  in  answer  to  these 
messages.  In  much  the  same  way  the  mind  uses 
the  brain  as  a  sort  of  office,  receiving  messages 
and  sending  out  orders  through  the  nerves.  A 
few  organs  of  the  body,  such  as  the  heart,  keep 
up  their  work  without  direct  command  from  the 
brain,  but  in  most,  cases  there  is  no  action  until 
the  orders  are  issued.  The  true  skin  is  full  of 


nerve-ends.  If  we  touch  a  hot  stove  the  nerves 
immediately  carry  the  news  to  the  brain.  In¬ 
stantly  the  brain  orders  the  muscles  to  remove  the 
hand  from  danger.  Thus,  the  nerves  are  con¬ 
stantly  carrying  messages  of  information  to  the 
brain,  telling  what  is  occurring  to  various  parts 
of  the  body,  and  the  brain  is  as  constantly  giv¬ 
ing  directions  to  the  various  organs  to  do  certain 
things.  These  messages  travel  along  the  nerves 
at  the  rate  of  about  one  hundred  feet  per  second. 


THE  BRAIN  AND  SPINAL  CORD. 

The  Brain  is  the  seat  of  all  our  thinking.  When 
one  does  not  think  well  we  believe  that  he  either 
has  a  poor  brain  or  does  not  use  his  brain  well. 
Just  as  muscles  become  strong  by  exercise,  so  the 
brain  becomes  strong  by  using  it.  When  the 
brain  is  working  it  needs  a  large  supply  of  blood. 
Indeed,  the  brain  uses  more  blood  in  proportion 
to  its  size  than  any  other  organ  of  the  body. 
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While  the  brain  is  usually  less  than  one-fortieth 
of  the  bodily  weight,  it  uses  about  one-eighth  of 
the  entire  blood  supply. 

Care  of  the  Nervous  System. — To  be  healthy 
the  nervous  system  requires  moderate  exercise 
and  periods  of  absolute  rest.  During  our  wak¬ 
ing  hours  the  brain  is  constantly  active,  though 
it  works  much  more  vigorously  at  some  times 
than  at  others.  The  brain  gets  complete  rest  when 
we  sleep.  At  this  time  the  brain  neither  receives 
messages  nor  sends  out  orders.  At  the  same  time, 
only  those  bodily  activities  are  kept  up  which  are 
necessary  to  keep  us  alive,  such  as  the  beating  of 
the  heart.  Without  this  period  of  rest  neither 
the  body  nor  the  brain  could  long  remain  in  a 
healthy  condition.  Most  people  need  about  eight 
hours  of  sleep  each  day.  Children  require  more 
sleep  than  adults. 

THE  SPECIAL  SENSES. 

The  Five  Senses. — The  brain  is  constantly 
receiving  messages  from  the  world  around  us 
through  five  special  senses,  each  of  which  has 
some  special  organ  or  organs.  The  sense  of  sight 
uses  the  eyes  as  a  means  of  gathering  knowledge. 
The  sense  of  hearing  uses  the  ears.  The  sense  of 
smell  is  located  in  the  nose,  and  the  sense 
of  taste  in  the  tongue.  These  four  are  confined 
to  rather  small  parts  of  the  body.  The  fifth  sense, 
touch,  is  found  in  nearly  every  part  of  the  body. 
Erom  each  of  these  sense-organs  nerves  run  to 
the  brain  which  have  the  power  to  carry  only 
these  special  kinds  of  messages.  If  the  nerves 
of  the  eyes  should  be  destroyed,  sight  would  be 
impossible,  even  though  the  eye  itself  should  be 
in  perfect  condition. 

The  Sense  of  Smell  is  located  in  the  back  part 
of  the  nose  cavity.  Here  the  nerves  of  smell  are 
spread  out  in  the  lining  of  the  nose,  so  that  the 
air  in  passing  into  the  lungs  when  we  breathe 
carries  odors  directly  to  these  nerves. 

The  Sense  of  Taste  is  most  acute  in  the  nerves 
at  the  tip  and  at  the  back  part  of  the  tongue. 
In  order  that  we  may  be  able  to  taste  any  solid 
substance,  it  must  be  soluble  in  the  saliva.  Salt, 
for  example,  will  dissolve  in  the  mouth :  there¬ 
fore,  we  can  taste  it.  A  pebble  will  not  dissolve, 
and  is  therefore  tasteless. 


The  Sense  of  Touch  is  not  confined  to  some 
small  special  organ.  Nerves  of  touch  are  spread 
over  the  skin  of  the  whole  body.  It  is  v.ery  acute 
in  the  lips  and  the  tips  of  the  fingers.  In  the 
fingers  of  the  blind  this  sense  is  very  highly 
cultivated. 

The  Sense  of  Hearing  is  located  in  the  ear. 
What  we  commonly  call  the  ear  is  really  only 
the  outside  part  of  the  organ  of  hearing,  and  is 
chiefly  useful  in  collecting  the  waves  of  sound 
and  leading  them  into  the  inner  ear.  The  nerves 
of  hearing  are  found  in  the  lining  of  the  inner 
ear,  which  occupies  a  cavity  hollowed  out  in  the 
skull.  As  the  ears  are  very  delicate  organs  care 
should  be  taken  not  to  injure  them  by  picking 
them  with  hard  objects. 

The  Sense  of  Sight  is,  perhaps,  the  most  won¬ 
derful  of  all  the  special  senses.  The  eye  is  shaped 
like  a  ball.  It  is  about  an  inch  in  diameter  and 
rests  in  a  cavity  of  the  skull.  This  protects  it 
to  some  extent  from  injury..  The  eyelids,  eye¬ 
lashes  and  eyebrows  give  additional  protection  to 
this  delicate  organ.  Tiny  muscles  fastened  to  the 
eyeball  enable  us  to  move  it  in  various  directions. 
The  eye  is  so  constructed  that  a  tiny  picture  of 
anything  we  are  looking  at  is  formed  at  the  back 
of  the  eyeball,  where  the  nerves  of  sight  are 
placed.  These  nerves  carry  the  sensation  thus 
produced  to  the  brain.  The  eyes  are  so  important 
and  so  delicate  that  they  should  have  great  care. 
We  should  not  read  in  a  poor  light,  nor  should  we 
use  the  eyes  after  they  become  tired.  If  the 
eyes  are  painful  or  become  tired  easily  one  should 
consult  an  oculist  immediately  to  see  whether 
eyeglasses  are  necessary. 

This  ends  the  story  of  the  wonderful  machine 
called  our  body.  No  one  would  think  of  handling 
a  valuable  watch  carelessly.  How  much  more 
should  we  take  care  of  our  bodies.  A  watch  may 
be  lost  or  destroyed  and  thus  merely  deprive  us 
of  a  very  useful  object;  but  when  our  bodies  are 
injured  by  carelessness  or  abuse  our  lives  are 
made  miserable  by  it.  No  one  can  hope  to  be 
very  successful  in  life  unless  he  has  a  good,  clear 
brain  in  a  sound,  strong  body.  It  may  be  in¬ 
teresting  to  know  about  how  our  bodies  are  con¬ 
structed  and  how  the  various  organs  do  their  work, 
but  if  you  want  to  get  the  real  benefit  of  this 
study  pay  attention  to  the  rules  of  health  and 
endeavor  to  have  a  sound  brain  in  a  sound  body. 
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MINERAL  THINGS. 

Gold. — Gold  is  one  of  the  few  mineral  sub¬ 
stances  that  is  found  in  a  pure  state.  But  it  is 
mostly  found  in  quartz  veins  which  fill  up  cracks 
in  older  rocks.  It  is  also  found  in  fine  grains 
among  the  sands  washed  down  by  rivers.  When 
thus  found  it  is  got  by  simply  washing  the  sand 
away  with  water.  When  got  from  quartz,  the 
rock  is  crushed  by  a  machine,  and  then  washed 
with  water,  which  leaves  the  heavier  gold  behind. 
Sometimes  acids  are  used  to  dissolve  the  gold  out 
of  the  crushed  quartz.  Gold  is  one  of  the  heaviest 
of  metals  and  is  found  in  all  parts  of  the  world. 
When  stamped  into  shape  it  is  used  as  money ;  but 
being  soft  it  would  wear  away  very  fast  unless  it 
were  hardened  by  mixing  an  alloy,  or  harder 
metal,  with  it.  It  can  be  beaten  into  very  thin 
leaves,  called  gold  foil,  which  are  used  for  gilding 
picture  frames. 

Silver. — Silver  is  a  soft,  white  metal,  found  in 
many  parts  of  the  world,  and  mostly  mixed  with 
other  ores,  from  which  it  must  be  separated  by  the 
use  of  acids.  It  takes  a  high  polish  and  is  used 
as  money,  also  for  making  table-ware,  and  for 
coating  knives  and  forks.  It  is  neither  so  heavy 
nor  valuable  as  gold. 

Mercury  or  Quick-silver  is  so  called  because  it 
looks  like  liquid  silver.  It  is  found  in  few  places, 
and  is  hard  to  obtain.  It  has  to  be  carried  in 
cast-iron  bottles.  It  is  used  for  making  ther¬ 
mometers,  and  coating  the  backs  of  looking 
glasses.  It  is  a  very  heavy  metal. 

Iron. — Iron  is  found  in  all  parts  of  the  world 
in  the  shape  of  ore.  It  is  the  most  useful  of  metals. 
There  are  many  kinds  of  iron  ores.  These  ores 
are  purified  by  burning  them  in  a  furnace,  and 
then  drawing  off  the  melted  iron,  which,  being 
heaviest,  sinks  to  the  bottom  of  the  furnace.  The 
molten  iron  is  run  into  little  troughs  of  sand 
where  it  hardens.  It  is  then  called  pig-iron, 
which  is  again  purified  in  furnaces  and  rolled  in 
needed  shapes  of  pure  iron.  When  pure  iron  is 
hardened  it  becomes  steel, 
ii  7 


Copper. — Copper  is  sometimes  found  pure,  but 
oftener  in  the  form  of  ore,  which  has  to  be  puri¬ 
fied  in  order  to  get  the  copper.  It  is  a  very  use¬ 
ful  mineral  and  is  found  generally  throughout 
the  world.  It  is  made  into  cheap  coins,  and  when 
mixed  with  tin  it  becomes  bell-metal  or  bronze- 
metal.  When  mixed  with  zinc  it  becomes  brass. 
It  is  a  powerful  conductor  of  electricity,  and  in 
the  form  of  wire  is  used  on  all  electric  lines. 

Tin. — Tin  is  found  in  but  few  places.  Its  ores 
have  to  be  purified  in  order  to  get  the  pure  whit¬ 
ish  metal,  but  in  the  Malay  peninsula  it  is  found 
mixed  with  the  gravel  of  river  valleys,  which  is 
gathered  and  melted  by  the  Chinese  laborers.  It 
comes  into  the  market  in  blocks  or  pigs,  and  is 
chiefly  used  for  coating  iron,  forming  tin-plate 
and  making  bronze. 

Lead. — Lead  is  usually  found  in  an  ore,  called 
galena.  It  is  chiefly  produced  in  our  Western 
States  and  in  Spain.  Lead  ore  is  sometimes 
very  valuable  on  account  of  the  great  quantity  of 
silver  mixed  with  it.  It  is  a  heavy  soft,  gray 
colored  metal,  and  is  most  largely  used  for  water- 
pipes,  roofing,  machine-fittings,  and  mixing  with 
other  metals  as  an  alloy. 

Zinc. — Zinc  is  an  easily  melted  bluish-white 
metal.  It  is  found  mixed  with  many  kinds  of 
rock,  out  of  which  it  has  to  be  purified.  Moisture 
does  not  affect  it,  for  which  reason  it  is  used  for 
sheathing  and  coating  iron  ( then  called  galvanized- 
iron).  It  is  also  used  for  making  brass,  britannia 
ware,  and  in  the  manufacture  of  electric  batteries. 

Platinum  (plat'i-num) . — Platinum  is  a  heavy 
tin-white  metal,  which  can  be  drawn  into  thin 
wire.  It  has  a  value  between  that  of  gold  and 
silver.  It  is  hard  to  melt  and  does  not  rust  like 
iron.  It  is  used  in  the  shape  of  foil  and  wire  for 
many  purposes.  The  main  supply  comes  from 
Russia,  where  it  was  once  used  for  making  small 
coins. 

Nickel. — A  bright  silver-white  metal,  found 
largely  in  Norway,  but  in  small  quantities  in  the 
United  States  and  Canada.  It  is  found  mixed 
with  other  substances  from  which  it  has  to  be 
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extracted.  It  has  many  uses  on  account  of  its 
freedom  from  rust.  In  this  and  several  other 
countries  it  is  mixed  with  other  metal  and  coined 
into  small  coins  like  our  five  cent  pieces.  It  is 
also  much  used  for  plating  iron  and  steel,  and  for 
mixing  with  steel  to  make  armor  plate  for  war¬ 
ships.  When  mixed  with  copper,  it  makes  the 
metal  known  as  German  silver. 

Al-u'mi-num  is  a  white  metal  with  a  bluish 
tinge.  It  is  contained  in  common  clay,  and  in 
all  minerals  of  a  clayey  nature.  Its  weight  is 
only  about  one-quarter  that  of  iron.  It  does  not 
rust  like  iron.  It  finds  large  use  in  the  making  of 
small  wares  instead  of  silver  or  iron. 

Sulphur. — Sulphur  is  really  not  a  metal, 
though  it  is  thrown  out  of  the  ground  mixed  with 
metallic  substances  from  the  mouth  of  active  vol¬ 
canoes.  It  is  usually  found  in  a  more  or  less 
pure  state  about  the  base  of  volcanoes.  In  the 
island  of  Sicily  are  great  sulphur  mines  of  a 
nearly  pure  quality.  Most  of  the  world’s  supply 
of  sulphur  comes  from  these  mines.  It  is  used  for 
bleaching  purposes  and  in  the  making  of  sul¬ 
phuric  acid.  It  burns  with  a  blue  flame  and 
peculiar  deadly  odor.  Sulphur  is  also  used  in  mak¬ 
ing  gunpowder  and  matches.  When  it  comes 
ground  fine,  it  is  called  flour  of  sulphur.  When 
it  comes  rolled  in  sticks,  it  is  called  roll  sulphur 
or  brimstone. 

Graphite. — This  is  also  known  as  plumbago  or 
black  lead.  It  is  black  and  so  soft  that  it  leaves 
a  mark  on  paper.  For  this  reason  it  finds  large 
use  in  the  making  of  lead  pencils.  It  is  classed 
in  nature  as  a  nearly  pure  carbon,  that  is,  as 
something  like  coal  or  the  diamond.  It  is  also 
much  used  on  machinery,  like  oil,  to  prevent  fric¬ 
tion  and  the  heating  of  spindles. 

Diamond. — Like  graphite,  the  diamond  is 
classed  as  a  carbon,  but  purer.  It  is  the  most 
costly  and  brilliant  of  precious  stones,  and  is  the 
hardest  of  known  substances.  As  the  diamond  is 
found  in  nature,  it  is  called  a  rough  diamond. 
For  use  in  jewelry,  it  is  cut  into  various  shapes 
with  many  reflecting  faces  or  facets,  by  which  its 
brilliancy  is  greatly  increased.  The  diamond  is 
mostly  without  color,  but  some  are  yellow,  blue, 
green,  and  even  black.  Diamonds  are  said  to  be 
of  the  first-water  when  they  are  very  clear  and 
transparent,  and  of  the  second-water  when  they 
are  less  transparent.  At  one  time  nearly  all 
diamonds  came  from  India.  During  the  last 
century  Brazil  became  the  chief  source  of  supply, 


the  diamonds  there  being  found,  mostly  in  the 
beds  of  rivers.  Since  the  year  1867,  the  diamond 
fields  of  Kimberley,  in  South  Africa,  have  fur¬ 
nished  most  of  the  diamonds  of  the  world.  Many 
million  dollars  worth  of  diamonds  are  sent  each 
year  from  Kimberley  to  London  and  Amsterdam, 
where  they  are  cut  and  polished. 

Salt. — Salt  is  prepared  along  the  coasts  of  warm 
countries  by  placing  sea-water  in  shallow  pans  or 
vessels  and  placing  them  in  the  sun,  whose  heat 
evaporates  or  drives  off  the  water,  leaving  the  salt 
behind.  But  most  of  the  salt  used  in  this  coun¬ 
try  is  got  from  salt  or  brine  springs,  which  are 
found  in  the  earth  by  boring  holes  down  to  a 
great  depth.  Some  of  these  bores  or  wells  are 
said  to  be  from  3,000  to  4,000  feet  deep.  When 
a  salt  spring  is  thus  struck  the  briny  water  rises 
to  the  top,  where  it  is  placed  in  vessels  over  fires, 
which  drive  off  the  water  leaving  the  salt  in  the 
bottoms  of  the  vessels.  Salt  is  also  found  in 
many  places  in  the  form  of  solid  rock,  which, 
when  broken  into  small  pieces,  is  called  rocksalt. 

Coal. — Coal  is  a  black  or  brownish  black  sub¬ 
stance  dug  from  beds  or  veins  in  the  earth  and 
used  for  a  fuel  like  wood.  Like  the  diamond,  it 
is  a  carbon,  though  not  so  pure.  It  is  found  in 
many  countries.  There  are  several  great  coal 
fields  or  beds  in  the  United  States.  Coal  is- 
formed  from  wood.  Many  thousands  of  years 
ago  when  the  earth  was  young  and  warm,  trees 
grew  to  great  size  and  in  immense  forests.  When 
they  fell  down  and  became  covered  with  heavy 
rocks  and  earth  which  pressed  them  together  and 
shut  off  the  air,  all  their  woody  parts  were  driven 
off  or  consumed  except  the  carbon  which  was  in 
them.  This  carbon  grew  blacker  and  harder  under 
heat  and  pressure,  and  at  last  became  coal,  which, 
as  we  have  seen,  is  almost  pure  carbon.  There  are- 
many  kinds  of  coal.  When  it  is  very  hard  and 
shiny,  it  is  called  anthracite  or  hard  coal;  when 
it  is  soft  and  without  lustre,  it  is  called  bitum¬ 
inous  or  soft  coal.  There  is  also  a  coal  called 
lignite  or  woody  coal,  which  is  a  carbon  still 
holding  much  of  its  woody  parts. 

Pe-tro'le-um. — This  word  means  rock  oil,  be¬ 
cause  it  was  supposed  to  come  from  the  rocks 
under  the  ground.  It  is  also  called  mineral  oil 
and  natural  oil.  It  is  a  dark  brown  or  greenish 
liquid  which  burns,  and  is  found  deep  in  the 
earth  by  digging  wells  to  reach  it.  When  the 
wells  reach  the  oil,  pumps  are  put  in  and  the  oil 
is  pumped  to  the  surface,  where  it  is  run  into 
large  tanks  or  vessels  for  shipment  to  places- 
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where  it  is  to  be  refined  or  purified.  It  is  not  fit 
for  use  until  it  is  thus  refined.  It  is  found  in 
all  parts  of  the  world,  but  in  greatest  quantities  in 
Iiussia  and  the  United  States.  The  greatest 
petroleum  industry  in  the  world  is  now  seated  in 
the  State  of  Pennsylvania,  where  the  first  oil  was 
struck  in  1859,  while  boring  a  well  for  brine. 
We  seldom  see  petroleum  in  its  raw  or  natural 
state,  because  it  is  carried  to  the  refineries  in 
closed  tanks  upon  cars,  or  through  long  pipes 
placed  in  the  ground.  It  is  only  in  its  refined 
state  that  we  become  familiar  with  it,  and  then 
not  as  petroleum,  but  as  coal  oil  or  kerosene, 
which  we  burn  in  our  lamps.  We  also  get  to 
know  it  in  the  form  of  benzine,  gasoline,  paraffin, 
etc. 

Asphalt. — This  is  composed  of  nearly  the  same 
substances  as  petroleum,  but  it  is  thick  and  does 
not  flow.  It  is  of  black  or  brown  color,  and  burns 
like  coal,  only  it  leaves  no  ashes.  It  is  found  in 
large  natural  deposits,  as  in  the  Pitch  lake  of  the 
Island  of  Trinidad,  or  in  seams  of  rocl^s,  as  in 
Italy  and  the  United  States.  When  it  is  purified 
by  boiling,  it  is  known  as  mineral  pitch.  It  is 
in  this  form  we  usually  see  it.  When  asphalt  is 
mixed  with  pitch,  lime  and  gravel  it  becomes 
very  useful  for  making  pavements  and  water-proof 
cement  for  roofs  and  bridges. 

VEGETABLE  THINGS. 

Sugar  occurs  in  nearly  all  vegetable  juices. 

Sugar-cane  came  originally  from  Asia.  It  is 
now  grown  in  nearly  all  warm  countries.  The 
cane,  when  grown,  is  cut  off  close  to  the  ground 
and  taken  to  a  mill,  where  it  is  crushed  to  get  the 
juice  out.  The  juice  is  then  boiled  to  drive  off 
the  water.  The  sugar  in  its  raw  state  remains. 
It  is  then  taken  to  a  refinery,  where  it  is  refined, 
and  then  becomes  fit  for  use  on  the  table.  Much 
sugar  is  now  made  from  the  beet-root,  both  in 
this  country  and  in  Europe. 

Coffee  grows  in  the  form  of  a  berry  on  trees 
of  small  size.  When  the  berry  is  picked  off  it  is 
covered  with  a  thick,  pulpy  coat,  which  is  removed 
after  drying,  leaving  the  inside,  or  real  berry, 
which  is  again  dried  and  made  ready  for  the 
market.  Coffee  originally  came  from  Arabia. 
Brazil  raises  more  than  half  the  coffee  supply  of 
the  world.  Java  ranks  next  as  a  coffee  grower. 
The  different  kinds  of  coffees  take  the  names  of 
the  countries  in  which  they  are  grown. 

Tea  is  the  tender  young  leaves  of  a  shrub  or 
small  tree  which  grows  in  China,  Japan,  India 


and  some  other  countries.  There  are  several  kinds 
of  teas,  depending  on  the  size  of  the  leaf  and  the 
time  of  picking.  The  green  leaves  are  dried  very 
carefully  in  the  sun  or  with  artificial  heat.  Some 
leaves  are  rolled  before  drying  to  make  them 
curly.  One  way  of  preparing  the  leaves  makes 
black  tea,  the  kind  usually  drunk  in  Europe; 
another  way  gives  green  tea,  the  kind  mostly 
used  in  America. 

Cereals. — We  call  by  this  name  the  grasses 
which  have  been  changed  by  cultivation  until 
their  seeds  have  become  large  and  fit  for  human 
food.  Of  these  wheat  is  the  most  important.  In 
the  form  of  flour  it  is  the  chief  food-grain  of 
western  Europe  and  North  America.  Barley  is 
mainly  used  for  brewing  beer,  and  oats  for  feed¬ 
ing  horses.  Bye  is  a  hardy  grain,  which,  in  the 
form  of  coarse  brown  flour,  is  much  used  for 
bread-making  in  northern  and  eastern  Europe. 
Maize  (Indian  corn)  with  stalks  7  to  12  feet 
high  and  large  ears  packed  with  close-set  grains, 
is  the  one  cereal  native  to  America.  It  is  grown 
to  a  very  large  extent  in  the  United  States.  It 
makes  a  wholesome  and  nourishing  food  for  both 
man  and  beast.  Bice  is  almost  the  sole  food  of 
many  millions  in  Asia.  It  grows  in  low,  swampy 
grounds  which  can  be  readily  overflown  with 
water.  Much  rice  is  grown  along  the  coast  of 
the  Gulf  of  Mexico. 

Fruits. — There  is  hardly  any  end  to  the  num¬ 
ber  and  kinds  of  fruits  grown  in  the  world. 
Nearly  every  country  grows  fruit  suited  to  its 
climate  and  soil.  California  is  the  finest  fruit¬ 
growing  State  in  this  country.  Nearly  all  the 
northern  States  grow  fine  apples  and  other  hardy 
fruits.  Eruits  can  now  be  shipped  very  long 
distances  by  means  of  refrigerated  rooms  in  cars 
and  ships.  Bananas  and  pineapples  come  chiefly 
from  the  islands  of  the  Carribean  Sea. 

Spices,  Pepper,  before  it  is  grown  for  table  use, 
is  the  dried  berry  of  a  shrub  which  grows  largely 
in  the  islands  of  the  Pacific  Ocean,  south  of  India. 
The  same  section  grows  the  nutmeg,  the  kernel 
of  a  plum-like  fruit,  and  cloves,  which  are  the 
dried  flowerbuds  of  the  clove  plant.  Cinnamon 
is  the  rolled  and  dried  bark  of  the  cinnamon 
tree.  It  comes  chiefly  from  the  island  of  Ceylon. 
Mustard,  which  is  so  generally  used  as  a  condi¬ 
ment  on  our  tables  and  also  in  medicine,  is  the 
spicy  seed  of  a  bushy  plant  growing  some  five  or 
six  feet  high  in  many  countries,  but  the  chief 
source  of  the  world’s  supply  is  India  and  Asia 
Minor. 
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TALKS  ABOUT  COMMON  THINGS. 


Drugs. — The  bark  of  the  cinchona  tree,  which 
grows  in  South  America  and  in  the  Pacific  islands, 
yields  that  very  valuable  medicine  called  quinine. 
It  is  used  to  cure  fevers  that  are  the  result  of 
malarial  poisons.  Opium  is  the  dried  juice  of 
the  poppy  plant,  which  is  grown  largely  in  Egypt, 
Persia  and  India.  It  is  used  in  medicine,  chiefly 
as  a  sleep  producer  (narcotic). 

Textile  Plants. — Textile  really  means  some¬ 
thing  that  may  be  woven  into  clothing.  There¬ 
fore,  textile  plants  are  those  whose  bark,  leaves  or 
other  parts  yield  a  fibre  that  may  be  spun  into 
yarn  and  then  woven  into  cloth.  Of  these  flax 
is  very  important.  It  is  a  hardy  plant,  grown 
largely  in  Russia,  Germany  and  the  United  States. 
The  blue-flowered  flax  plant  grows  about  three 
fieet  high.  When  ripe  it  is  pulled  and  steeped  in 
water  until  the  soft  parts  are  rotted  away.  It  is 
then  beaten  (scutched)  to  break  up  the  woody 
parts  and  leave  the  long,  tough,  fine  fibres  known 
as  flax.  These  are  spun  and  woven  into  the  article 
called  linen. 

Hemp  grows  in  many  parts  of*  the  world.  It 
is  the  substance  out  of  which  rope  and  sailcloth 
are  chiefly  made.  Italy  and  Russia  grow  very 
fine  hemp. 

Cotton  is  a  soft,  downy  substance  looking  like 
fine  wool.  It  grows  in  the  form  of  twisted  hairs, 
around  the  seeds  of  the  cotton  plant.  This  plant 
grows  in  all  warm  countries.  The  finest  cotton 
is  grown  in  Egypt,  but  by  far  the  largest  amount 
is  grown  in  the  southern  part  of  the  United  States. 
The  downy  hairs  around  the  cotton  seeds  are 
separated  by  a  process  called  ginning,  and  the 
raw  cotton  thus  obtained  is  packed  in  large  bales 
for  shipment  to  all  parts  of  the  world  to  be  spun 
and  woven  into  cloth. 

Paper  is  made  from  a  number  of  vegetable  sub¬ 
stances  which  are  ground  into  a  fine  pulp.  The 
pulp  is  then  spread  thinly  on  moving  blankets 
which  are  kept  heated  by  steam,  to  dry  the  water 
out  and  leave  behind  the  thin,  dry  paper.  In 
former  times  only  linen  rags  were  used  for  mak¬ 
ing  paper,  but  now  cotton  and  woolen  rags,  wood, 
straw,  and  many  kinds  of  grass  are  used  for  the 
purpose.  The  United  States,  England  and  Ger¬ 
many  are  the  chief  paper-making  countries. 

ANIMAL  THINGS. 

Skins. — Nearly  all  savage  tribes  of  northern 
countries  use  the  skins  of  wild  beasts  for  clothing. 
The  people  of  civilized  countries  also  use  many 


kinds  of  skins  for  warmth.  Animals  whose  skins 
are  thus  worn  are  called  fur-bearing  animals, 
and  their  skins,  when  treated  and  fitted  for  wear¬ 
ing,  are  called  furs.  Among  the  animals  whose 
skins  become  valuable  as  furs  are  the  Siberian 
squirrel,  the  rabbit  of  Australia,  the  musk-rat  and 
otter  of  North  America,  the  seal  of  Greenland  and 
the  North  Pacific  islands.  The  fox,  wolf  and  bear 
are  valuable  for  their  skins.  Lion  and  tiger  skins 
from  Asia  and  Africa  bring  a  high  price.  The 
hides  of  domestic  animals,  such  as  cattle,  sheep 
and  horses  are  used  for  making  leather. 

Ivory. — This  is  got  in  great  amount  from  the 
elephants  in  Africa,  where,  it  is  said,  65,000 
elephants  are  killed  every  year.  The  tame  ele¬ 
phants  of  Asia  do  not  grow  very  large  tusks.  A 
coarser  kind  of  ivory  comes  from  the  teeth  of  the 
hippopotamus  in  Africa,  and  of  the  walrus  of  the 
Arctic  seas.  Ivory  is  made  into  knife-handles, 
billiard  balls,  and  ornaments  of  various  kinds. 

Feathers. — Ostrich  feathers  came  originally  from 
the  wild  birds  of  Africa  and  Arabia,  but  now  the 
chief  supply  comes  from  the  tame  ostriches  raised 
on  the  feather  farms  of  Cape  Colony  in  Southern 
Africa,  and  of  California.  The  brilliant  little 
humming-bird  of  Central  America  shares  with  the 
Bird  of  Paradise  the  first  place  for  beautiful 
feathers  for  ornament.  The  down  which  the 
eiderduck  strips  from  its  breast  is  of  great  im¬ 
portance.  This  is  collected  on  the  lonely  rocks  of 
Norway  and  Iceland,  and  made  into  warm  linings 
and  bed-covers. 

Wool,  from  its  value  as  clothing,  holds  a  high 
place  among  textile  materials.  The  merino-sheep 
yields  the  finest  kind  of  wool.  The  four  greatest 
sheep-raising  regions  are  Australia,  Argentine  Re¬ 
public,  Russia  and  the  United  States.  They,  to¬ 
gether,  raise  three-quarters  of  the  world’s  supply 
of  wool.  The  Angora  goat  of  Asia  yields  a  very 
fine  wool,  which  we  call  mohair.  The  camel  in 
China  and  the  alpaca  of  South  America  yield  a 
wool  which  is  made  into  valuable  clothing. 

Silk  in  its  first  or  raw  state  is  the  fine,  soft 
thread  spun  by  the  silkworm  in  forming  the  cocoon 
(case)  in  which  the  worm  incloses  itself.  The 
cocoons  are  gathered  together  and  the  soft  threads 
are  unwound  from  them  upon  reels.  In  this  state 
it  is  called  reeled-silk,  and  is  ready  to  be  shipped 
to  the  silk-mill  to  be  woven  into  the  cloth  we  call 
silk.  Before  the  silk-worm  begins  to  spin  its 
cocoon,  it  is  fed  on  mulberry  leaves.  The  worms 
must  eat  about  770  pounds  of  leaves  in  order  to 
produce  15  pounds  of  raw  silk. 
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FIRST  LESSONS  IN  DRAWING 


dick’s  first  trial  at  drawing. 


Seeing  Things. — Almost  everybody  would  like  to 
draw,  but  many  never  learn,  because  they  are 
afraid  to  begin.  Now,  no  harm  happens  if  one 
fails  on  the  first  trial  at  drawing.  In  fact,  no 
one  ever  learned  the  art  of  drawing  until  after 


many  trials.  In  order  to  draw  you  must  first 
learn  to  see  what  things  look  like.  You  may 
think  your  fingers  need  the  most  practice.  Eeally, 
the  eye  needs  the  most  at  the  start.  Anybody  can 
make  a  stroke,  light  or  heavy,  and  most  people 
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can  make  a  straight  stroke;  the  fingers  will  make 
the  stroke,  if  the  eye  will  only  tell  them  what 
sort  of  a  stroke  to  make. 

Straight  Strokes. — People  often  say  they  cannot 
draw  a  straight  stroke.  Very  likely  not;  a  straight 


stroke  is  hard  to  draw,  and  the  longer  it  is  the 
harder  it  is.  But  this  kind  of  a  thing  is  easy  to 
practice ;  any  clean  piece  of  paper  will  do,  and  any 
spare  time  may  be  filled  up  in  drawing  straight 
strokes,  at  first  short  ones  and  then  longer  ones. 
These  strokes  should  be  all  alike  in  heaviness  or 
thickness.  Their  length  may  be  measured  by 
drawing  the  lines  on  ruled  paper  between  two  or 
more  lines.  The  thickness  of  the  lines  depends  on 


the  point  of  the  pencil.  It  should  be  kept  fairly 
well  pointed,  and  turned  around  often  in  the 
fingers,  to  keep  the  point  evenly  worn.  Never  hold 
a  drawing  pencil  too  firmly  in  the  hand,  nor  very 
close  to  the  point.  Rest  the  arm  easily,  leaving 
the  wrist  free.  All  this  requires  practice,  just 


such  practice  as  you  would  give  to  playing  over  the 
scales,  if  you  were  learning  music. 

Curved  Lines. — After  this  you  must  try  other 
lines  than  straight  ones.  Try  some  very  simple 
curved  lines,  and  master  them  just  in  the  same 
way  you  mastered  the  straight  lines.  Keep  them 
as  light  as  you  well  can  to  make  them  distinct. 


Drawing  Natural  Objects. — In  early  drawing 
practice  it  is  always  well  to  draw  easy  natural 
objects.  Nearly  all  such  objects  give  good  sub¬ 
jects  for  practice.  Leaves,  feathers  and  shells 
can  almost  always  be  had,  and  then  we  cun  go 
to  animals  or  parts  thereof,  and  to  plants  and 
trees. 

OUTLINE  OF  A  LEAF. 

First  Step. — Let  us  now  see  if  you  can  make 
the  outline  of  a  leaf.  Begin  with  the  middle  line, 
which  shows  the  rib  of  the  leaf.  Make  the  linq 
light  with  a  soft  pencil.  See  that  it  has  the  slight 
curve  seen  in  the  picture.  How  long  you  shall 
make  it  depends  on  what  size  you  have  chosen  for 


the  leaf  you  intend  to  draw.  Sometimes  the  size 
of  your  paper  will  settle  this  question  for  you. 
This  middle  line  or  central  rib  will  be  your  guide 
to  the  second  step. 

Second  Step. — The  second  step  is  to  make  the 
outer  lines  on  either  side  of  the  central  rib.  These 
should  be  lightly  drawn,  and  should  show  by  the 
curves  the  general  shape  of  the  leaf  you  have 
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chosen.  You  may  make  these  lines  plain,  or  you 
may  make  them  wavy,  if  the  outer  edges  of  the  leaf 
are  wavy  or  rough.  When  this  is  done,  you  draw 
in  the  little  side  ribs,  which  run  out  from  the 
main  or  central  rib,  taking  care  to  have  the  curves 


and  directions  right.  In  drawing  such  an  object, 
or  indeed  an  object  of  any  kind,  more  is  gained 
than  the  mere  practice  of  the  lines.  Much  is 
learned  about  the  objects  themselves.  You  will 
note  that  the  edges  of  the  leaves  and  the  veins, 
or  small  ribs,  differ  from  one  another;  also,  that 
the  sizes  and  shapes  of  leaves  differ  greatly.  You 
thus  lay  the  groundwork  for  study  of  leaves, 
and  plants,  and  trees. 


OUTLINE  OF  HAND  FOR  PRACTICE. 


Uever  Hurry. — There  are  many  objects  besides 
leaves  and  flowers  which  will  give  you  pleasure  to 
draw,  if  you  look  into  them  and  give  them  a  little 
study.  Never  be  put  out  with  yourself  if  your 
first  trials  are  not  successes;  and,  above  all,  never 
be  in  too  great  a  hurry.  You  can  never  do  a 
thing  well  if  you  are  in  a  hurry  about  it.  There  is 
an  old  saying  that  “the  more  haste  the  less  speed.” 
So  never  hurry,  especially  at  the  beginning  of  a 
drawing. 


Practice  Leaves. — For  practice  drawing  no  ob¬ 
jects  are  better  than  leaves.  At  first  you  will  find 
large  leaves  the  best,  such  as  leaves  of  the  button- 


OUTLINE  OF  TREE  LEAVES  FOR  PRACTICE. 

wood  or  tulip  or  oak.  Their  shapes  are  very 
marked  and  you  can  see  them  at  a  good  distance. 


OUTLINE  OF  TREE  LEAF  FOR  PRACTICE. 

When  you  draw  them  much  smaller  than  you 
would  if  you  were  drawing  only  single  leaves,  the 
shape  is  still  kept.  A  little  practice  will  enable 
you  to  draw  them  as  small  as  in  the  picture. 
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DRAWING  A  HORSE-CHESTNUT  LEAF. 

What  beautiful  great  leaves  there  are  on  the 
horse-chestnut  tree!  They  are  like  giant  hands 
with  five  fingers  spread  out,  only  the  fingers  are 
a  funny  shape  and.  very  thick  at  the  ends.  If  you 
notice  a  horse-chestnut  tree  on  a  lawn  where  the 
branches  hang  down,  you  will  see  how  the  great 
leaves  spread  out  flat  to  catch  the  sun  and  enjoy 
the  showers.  In  drawing  one  of  these  leaves,  it 
would  he  best  to  pull  it  off  the  stem  and  take  it 
home  and  draw  it  indoors  at  first.  You  will  need 
a  big  piece  of  paper  to  draw  the  leaf  on  at  first, 
and  then  you  will  get  all  the  stems  in  that  run 


down  the  leaves.  But  afterwards  you  will  be  able 
to  draw  all  this  just  as  well  much  smaller;  if  you 
remember  what  you  drew  in  the  large  one  you  can 
put  all  the  same  strokes  in  in  a  smaller  copy  of 
the  same  leaf.  Now,  when  you  have  done  this  you 
can  go  out  of  doors  and  draw  a  leaf  or  two  on  the 
tree  itself  without  pulling  it  off.  Perhaps  there 
will  be  several  leaves  together,  and  you  can  see 
the  whole  of  one  clearly,  and  some  of  the  others 
will  be  partly  hidden.  You  had  better  draw  the 
whole  leaf  first,  and  then  notice  how  the  others 
fit  into  it.  When  you  draw  half  a  dozen  leaves 
in  this  way,  you  can  then  try  a  whole  branch.  It 
will  not  do  to  begin  at  one  side  of  your  paper  with 
leaves  of  one  size  and  then  work  to  the  other  side, 


and  find,  when  it  is  done,  that  you  have  gone  on 
making  them  larger  and  larger  until  the  last 
are  double  the  size  of  the  first.  To  prevent  this 
make  a  faint  outline  of  the  general  shape  of  the 
branch,  and  do  not  let  any  of  your  leaves  go 
outside  of  this  outline. 

Why  the  Horse-Chestnut. — We  have  taken  the 
horse-chestnut  in  this  case  because  its  leaves  are 
large-grained,  and  when  you  have  learned  to  draw 
one  well  you  will  not  find  it  hard  to  add  others  of 
the  same  kind,  but  other  kinds  of  leaves  will  give 
you  good  practice.  A  very  good  bit  of  practice 
is  to  take  home  a  small  branch  with  leaves  on  it 
lying  in  all  kinds  of  directions,  some  plain  open 
before  you,  some  turned  sideways,  some  looking 
like  mere  lines,  and  some  crumpled  up  in  all 
sorts  of  shapes.  Fasten  this  branch  up  in  some 
way,  and  draw  it  carefully  from  more  than  one 
position,  if  you  can  get  the  time  before  it  be¬ 
comes  withered.  The  leaves  of  trees  soon  wither, 
and  there  is  no  use  putting  them  in  water;  they 
will  not  last  like  flowers.  If  you  leave  your  draw¬ 
ing  half  done  at  night  you  will  find  that  the  next 
morning  the  leaves  have  all  changed  their  posi¬ 
tions  and  twisted  and  curled  about  so  that  you 
would  scarcely  believe  it  was  the  same  branch; 
so  it  is  no  use  to  try  to  correct  your  yesterday’s, 
drawing  by  what  you  find  to-day. 

Taking  Notice. — While  you  are  drawing  leaves 
and  branches  in  this  way,  be  careful  to  notice  the 
difference  between  different  kinds  of  trees,  and 
get  some  one  to  tell  you  their  names,  if  you  do  not 
know  them.  And  notice,  too,  how  each  tree  has 
a  different  way  of  putting  out  its  twigs  and 
branches.  The  stems  and  bark  are  all  as  differ¬ 
ent  as  the  various  leaves. 

HOW  TO  DRAW  A  HOUSE. 

You  would  like,  no  doubt,  to  draw  some  pretty 
house  or  place  you  are  fond  of.  Some  people  think 
this  is  very  easy,  and  they  go  and  sit  down  where 
they  can  see  all  the  house,  straight  in  front,  and 
they  put  in  all  the  doors  and  windows  and  then 
are  quite  satisfied,  but  it  is  not  the  pretty  place 
that  you  know  it  to  be.  Others  are  so  frightened 
at  beginning  that  they  do  not  know  what  they 
are  to  do,  or  what  size  they  they  must  make  it, 
and  so  give  it  up.  It  is  really  very  much  like 
drawing  the  horse-chestnut  leaf  and  branch,  which 
we  have  just  spoken  of ;  there  is  no  great  difficulty 
about  it,  if  you  begin  in  the  right  way,  and  take 
pains. 
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Choice  of  View. — Begin  by  choosing  the  house 
you  want  to  draw,  and  pay  attention  to  that.  In 
the  horse-chestnut  branch  we  chose  out  a  leaf  to 
begin  with.  If  you  want  to  have  a  view  of  the 
house,  you  must  find  some  spot  where  you  have  a 
pretty  view  of  it;  not  too  close,  because  then  you 
will  get  nothing  else,  and  it  is  the  scenery  around 
it  that  makes  it  look  so  pretty ;  and  not  too  far  off, 
or  it  will  appear  very  small.  In  drawing  a  house 
it  should  not  stand  in  the  middle  of  your  picture, 


is  that  of  the  horizon,  where  the  earth  appears  to 
meet  the  sky.  Mark  this  off  in  the  distances  at 
which  the  walls  of  the  house,  and  the  grounds, 
and  the  trunks  of  the  trees,  appear  to  cross  it, 
and  by  means  of  the  slopes  or  angles  thus  made 
you  can  tell  how  high  or  how  low  these  lines  should 
run.  You  now  have  guides  for  filling  in  all  the 
parts  of  the  picture  in  just  the  right  proportions. 
You  must  take  pains  to  do  this  well,  and  bring 
out  all  the  points,  as  to  walls,  trees  and  so  forth. 


PICTURE  OF  DOG  TO  COPY  FROM. 


but  a  little  to  one  side  or  the  other  of  a  middle 
line.  After  choosing  your  spot,  or  view  point,  you 
must  look  at  the  place  as  if  it  were  inside  of  a 
picture  frame,  so  as  to  see  how  much  must  come 
into  the  picture,  and  how  much  must  be  left  out. 
You  will  want  a  little  view  on  each  side  of  the 
house,  some  trees,  a  bit  of  ground,  or  a  little  of 
the  road  leading  up  to  it.  The  size  you  wish  to 
make  it  will  depend  on  the  size  of  your  paper,  or 
on  what  you  can  conveniently  carry  to  draw  upon. 
You  must  now  draw  or  imagine  a  line  across  the 
view  you  have  chosen.  The  readiest  line  to  take 


HOW  TO  DRAW  A  DOG  OR  HORSE. 

It  is  very  pleasant  to  draw  animals.  It  is  hard 
to  draw  a  dog  when  he  is  awake,  he  is  so  fidgety. 
Better  begin  to  draw  him  when  he  is  asleep.  You 
will  then  learn  the  proportions  or  sizes  of  the 
various  parts;  that  is,  how  big  the  head  is,  when 
compared  with  the  body,  and  how  long  the  legs 
are,  compared  with  their  own  width  or  the  length 
of  the  whole  animal.  Another  good  way  is  to 
begin  to  draw  a  bit  at  a  time — the  head,  the  leg, 
or  even  the  paw — and  you  can  take  your  time 
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over  this.  If  you  cannot  get  your  dog  or  horse  in 
a  good,  quiet  position  for  drawing,  you  can  get 
a  plaster  cast  of  such  animal,  and  then  draw  from 
this.  There  are  very  many  such  casts  of  dogs  and 
horses,  and  some  of  them  very  good.  Draw  first 


the  various  parts — forelegs,  hindlegs,  heads, 
necks,  then  the  bodies — and  when  you  have  learned 
these  almost  by  heart,  you  may  put  them  together 
and  draw  the  whole  animal. 

Drawing  a  Horse. — You  will  find  with  a  little 
practice  that  you  will  soon  be  able  to  draw  horses 
that  are  alive  and  moving;  for  instance,  you  may 
draw  a  horse  that  is  walking,  for  though  it  never 
remains  for  a  single  second  in  the  same  position, 
at  every  step  it  goes  through  all  the  old  positions 


that  it  had  been  in  before.  You  have  but  to 
remember  forms.  You  may  watch  animals  in 
motion  and  draw  them  in  your  head,  so  to  speak, 
and  then,  when  you  go  home  you  may  put  them 
on  paper.  As  you  go  along  the  road  you  may 
watch  horses  walking,  trotting  and  galloping, 
until  you  know,  as  it  seems  to  you,  all  the  motions 


they  go  through,  and  will  be  able  to  tell  in  what 
order  each  limb  is  moved,  and  even  what  muscles 
show  themselves  as  each  motion  is  made. 

DRAWING  A  MAN. 

Everybody  likes  to  draw  a  man.  About  the  first 
thing  a  child  begins  to  draw  on  a  slate  is  a  man. 
Almost  all  the  great  pictures  of  the  world  are 
pictures  of  men  or  women.  When  you  cannot  do 
the  whole  of  a  thing,  perhaps  you  can  do  a  piece, 
and  so,  if  you  cannot  draw  a  whole  man  at  first 
it  is  well  to  begin  with  a  piece  of  a  man.  You 
may  draw  a  foot,  or  hand,  a  leg  or  an  arm,  but 
the  most  interesting  part  of  a  man  is  his  face, 
and  that  we  may  take  to  pieces  and  draw  a  bit  of 
it  at  a  time — an  eye,  or  nose,  or  mouth.  If  you  can 
get  a  good  large  copy  of  some  of  these  parts  you 
will  find  it  will  make  it  much  easier  to  draw  from 
the  thing  itself  afterwards,  if  you  first  have  drawn 
it  from  a  copy.  You  will  be  able  to  see  lines  that 
you  never  dreamt  of  before,  if  you  see  them  first 
in  the  copy. 


The  Foot. — Suppose,  then,  we  begin  with  a  foot. 
It  will  want  a  little  looking  at  before  we  can  draw 
it.  A  little  time  spent  in  looking  at  any  object 
before  we  begin  to  draw  it  is  not  thrown  away, 
because  we  are  learning  what  it  really  looks  like 
and  what  it  is  like.  By  looking  at  your  own  foot 
you  will  see  nearly  straight  lines  running  down  the 
sides,  that  the  heel  stands  off  from  these  straight 
lines,  and  that  the  five  toes  form  a  nicely  curved 
outline,  bearing  due  relation  to  one  another. 

In  looking  further  at  your  own  foot  you  can 
see  the  place  and  shapes  of  the  bones  inside  of  it. 
We  do  not  see  the  joints  in  all  the  toes  equally 
well,  but  they  all  have  the  same  number  of  joints, 
except  the  big  toe,  which,  like  the  thumb,  has  one 
joint  less.  Then  you  will  see  that  the  toes  all  join 
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together  and  form  the  instep  of  the  foot,  but  the 
instep  is  not  made  of  one  big  bone:  it  has  five 
separate  bones  running  up  from  each  of  the  toes. 
Above  the  instep  are  several  bones  which  you  can¬ 
not  see  from  the  outside  until  you  come  to  one 
bone  where  the  foot  fits  on  to  the  ankle,  and  after 
this  you  have  two  bones  which  form  the  leg.  The 
more  you  know  about  these  things  which 
give  shape  to  the  foot  the  better  you  can  draw 
one.  In  the  meantime,  draw  your  own  foot,  or 
a  baby’s  foot,  as  it  lies  kicking  about  on  the  floor. 

The  Hand. — What  has  been  said  about  the  foot 
applies  equally  to  tfye  hand,  and  as  you  come  to 
draw  them  both  you  will  soon  find  how  much  there 
is  alike  in  the  hands  and  feet,  the  bones  being  the 
same  in  number,  but  not  quite  alike  in  shape. 
It  is  much  easier  to  get  hands  to  draw  than  feet, 
and  so  you  may  often  get  somebody  to  hold  out 
a  hand,  quite  still,  for  you  to  draw  from  when 
you  could  not  get  a  foot. 

SOMETHING  ABOUT  DRAWING  A  FACE. 

This  must  be  done,  like  the  whole  body,  by  draw¬ 
ing  it  bit  by  bit.  Draw  eyes,  right  eye  and  left 
eye,  and  then  both  together,  and  when  you  draw 
them  together  be  quite  sure  that  they  match  and 
that  both  look  in  the  same  direction.  If  you  look 
sharply  enough  you  will  find  a  line  running  right 
across  the  face  through  the  middle  of  the  eyes, 
cutting  the  corners.  If  you  mark  off  on  this  line 
an  equal  quantity  for  each  eye  and  get  the  little 
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black  spot  in  the  middle  of  the  eye  (this  spot  is 
called  the  pupil)  in  the  same  part  of  each  line, 
your  eyes  ought  to  go  right  then.  In  the  same  way 
you  must  practice  mouths,  looking  for  a 
line  across  between  the  lips,  above  and  be¬ 
low  which  line  the  lips  will  bend  up  and  down 
at  equal  distances  on  each  side  of  the  middle. 
The  nose  and  upper  lip  want  practice  of  the  same 
kind,  and  when  each  part  has  been  to  a  certain 
extent  learned  by  heart,  then  the  whole  may  be 
put  together  in  proper  proportions.  There  must 
be  a  line  down  the  middle  of  the  nose  and  through 
the  middle  of  the  mouth  and  chin.  This  line 
is  gently  curved  if  the  face  is  turned  a  little  side¬ 
ways  to  us.  Across  this  will  run  the  line  through 
the  middle  of  the  eyes,  a  little  more  than  a  third 
of  the  way  down;  then  the  nose  will  end  about 
two-thirds  of  the  way  down,  and  a  line  will  run 
across  the  mouth  about  one-third  of  the  remainder ; 
the  eyes  and  the  various  curves  of  the  mouth  will  be 
equally  distant  from  the  centre.  In  the  same  way 
the  various  portions  of  the  body  all  have  their 
regular  measurements  or  proportions,  different,  of 
course,  as  individuals  differ  in  size  and  shape. 

We  wish  our  young  friends  to  do  their  best  to 
practice  drawing.  Do  not  draw  when  you  are 
tired,  but  if  you  do  not  get  tired,  work  at  it 
steadily,  but  not  too  much,  every  day,  and  always 
do  your  best.  You  will  soon  learn  enough  to  give 
yourself  great  pleasure,  and  in  time  you  are 
sure  to  give  other  people  pleasure  too. 


SUN,  MOON  AND  STARS— Astronomy 


THE  SUN. 

The  sun  is  to  us  the  most  important  star  or  orb 
in  the  sky.  It  is  not  solid  so  far  as  we  can  tell, 
but  is  a  mass  of  white-hot  vapor,  and  shines  by 
reason  of  its  own  light,  which  cannot  be  said  of 
the  planets  and  stars,  which  shine  only  by  sending 
back  (reflecting)  the  light  they  receive  from  the 
sun,  just  as  a  mirror  reflects  (sends  back)  your 
face  when  you  look  into  it. 

"  c. 


Shape  and  Appearance. — It  is  supposed  to  be 
round  in  shape,  like  the  earth,  but  not  flattened  at 
the  poles.  Mr.  Nelson,  an  astronomer,  says  that 
with  the  help  of  an  instrument,  called  the  spec  - 
tro-scope,  it  is  not  hard  to  form  an  idea  of  the 
surface  of  the  sun,  which  is  all  we  can  see.  It  is 
like  a  heavy,  thick  air  (atmosphere)  which  is 
heated  very  hot,  and  which,  at  times,  is  blown 
about  by  storms  and  whirlwinds,  crossed  by  many 
currents,  and  now  and  then  broken  by  violent 
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explosions.  Above  this  bright,  burning  surface 
is  another,  which  is  not  so  thick  nor  hot,  though 
hot  enough  to  shine  brightly.  This  outer  surface 
we  cannot  see  on  account  of  the  brighter  surface 
beneath  it. 

Sun  Spots  are  hollows  in  the  sun’s  vapory  sur¬ 
face,  and  are  very  large.  They  are  always  chang¬ 
ing.  They  pass  from  east  to  west  across  the  sun, 
and  then  come  again  at  the  east  to  go  over  the 
same  space  again.  This  fact  seems  to  prove  that 
the  sun  turns  on  its  own  axis  like  the  earth. 
Herschel  saw  a  sun-spot  which  was  50,000  miles 
across,  or  more  than  six  times  the  diameter  of  the 
earth. 

Distance  and  Size. — As  nearly  as  we  can  now 
measure,  the  distance  of  the  sun  from  the  earth 
is  about  92,000,000  of  miles.  This  distance  is 
less  in  winter  than  in  summer,  yet  we  feel  less 
heat.  The  sun  weighs  about  1,253,000  times  more 
than  the  earth.  It  appears  to  go  around  in  the 
heavens  in  365  days,  6  hours  and  9  minutes,  but 
in  reality  it  takes  that  time  for  the  earth  to  go 
around  the  sun. 

Power  of  the  Sun. — The  sun  by  his  power  of 
attraction  balances  the  planets  and  keeps  them  in 
their  places.  He  gives  us  the  light  and  heat  we 
enjoy,  also  the  rain  and  dew.  No  action  could  go 
on  upon  the  earth  without  the  sun. 


THE  MOON. 

The  moon  is  called  a  sat'el-lite  of  the  earth, 
because  it  is  the  one  planet  which  revolves  around 
the  earth.  The  soft  light  of  the  moon  is  really 
prettier  to  the  eye  than  the  brighter  light  of  the 
sun.  In  old  times,  before  the  telescope  was  in¬ 
vented,  people  thought  the  moon  shone  by  her  own 
light,  and  that  large  creatures  lived  upon  it;  but 
now,  by  looking  through  a  telescope,  we  are  shown 
mountains,  and  the  craters  of  volcanoes.  Even 
with  the  naked  eye  we  can  see  upon  the  face  of 
the  moon  when  it  is  full  dark  objects  of  irregular 
shape,  which  some  fancy  to  be  seas  or  maps. 
Others  see  in  them  the  shape  of  a  man’s  face — the 
“  Man  in  the  Moon.” 

What  Might  be  Seen. — If  we  could  reach  the 
moon  we  would  find  its  surface  very  irregular  and 
rough — plains  and  mountains  without  water.  We 
would  be  able  to  see  the  stars  in  daytime,  because 
there  is  no  air  (atmosphere)  around  the  moon  as 
around  the  earth.  Silence  would  reign  every¬ 
where.  We  would  find  no  people,  and  no  plants 


and  flowers,  because  there  is  no  rain  nor  moisture 
on  the  moon.  It  is  a  dead  world. 

Beliefs  About  the  Moon. — In  most  countries 
people  believe  the  moon  in  its  changes  controls  the 
growth  of  plants.  In  China  the  people  believe  the 
shadows  on  the  face  of  the  moon  are  a  rabbit.  The 
Italians  say  that  wicked  Cain  lives  in  the  moon 
with  a  dog  and  a  thorn  bush.  The  poet,  Longfel¬ 
low,  in  his  poem  of  Hiawatha,  tells  what  the  good 
Indian,  Nokomis,  said  when  asked  about  the  moon: 

“  Once  a  warrior  very  angry, 

Seized  his  grandmother,  and  threw  her 
Up  into  the  sky  at  midnight. 

Eight  against  the  moon  he  threw  her, 

’Tis  her  body  that  you  see  there.” 

Motion  and  Size. — The  moon  moves  around  the 
earth  in  27  days,  7  hours  and  43  minutes.  It  is  a 
curious  thing  that  it  takes  just  as  long  a  time  for 
the  moon  to  turn  around  (revolve)  on  its  own 
axis.  For  this  reason  it  always  presents  the  same 
face  to  us ;  that  is,  we  can  see  only  one  side  of  the 
moon.  The  moon’s  diameter  is  about  2,160  miles, 


THE  MOON  AS  SEEN  THROUGH  A  TELESCOPE. 


or  one-fourth  that  of  the  earth.  Its  distance  from 
the  earth  is  about  238,833  miles. 

Changes  of  the  Moon.— While  the  moon  is  going 
around  the  earth,  there  is  a  time  when  we  cannot 
see  it  at  all,  because  it  is  directly  between  the  earth 
and  sun,  and  the  sunlight  strikes  it  only  on  the 
back,  or  side  opposite  to  the  earth.  This  is  called 
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the  “  dark  of  the  moon.”  In  a  few  days  we  be¬ 
gin  to  see  the  moon  in  the  shape  of  a  curve  (cres¬ 
cent).  This  is  because  the  sunlight  is  beginning 
to  strike  it  on  the  side  next  to  the  earth.  Please 
do  not  forget  that  the  moon  gives  off  no  light  of 
its  own,  but  is  seen  only  by  means  of  the  sun¬ 
light  which  is  reflected  from  its  surface  to  the 
earth,  just  as  a  mirror  reflects  back  your  face. 
When  the  moon  is  seen  in  this  crescent  form,  it  is 
called  “  new  moon.”  Each  night  the  crescent  gets 
broader,  and  finally  the  half  of  the  moon  is  lit  up. 
This  is  called  “half  moon.”  Then  it  gets  fuller 
and  fuller  each  night  until  the  “  full  moon  ”  ap¬ 
pears,  because  it  is  then  on  the  side  of  the 
earth  opposite  to  the  sun  and  reflects  the  full  sun¬ 
light  shining  upon  it.  After  full  moon  it  begins 
to  grow  crescent  again,  and  more  so  every  night, 
until  it  again  goes  out  of  sight  in  its  dark  stage 
or  phase.  It  takes  the  moon  29  days,  12  hours 
and  44  minutes  to  go  through  its  changes  or 
phases,  so  that  the  moon  travels  thirteen  times 
around  the  earth  while  the  earth  is  going  once 
around  the  sun. 

Eclipses. — There  are  eclipses  (darkenings)  of 
both  the  sun  and  the  moon.  Sun  eclipses  come  only 
when  the  moon  is  dark  or  new ;  moon  eclipses  come 
only  when  the  moon  is  at  its  full.  The  reason  is  that 
the  sun  is  eclipsed  when  the  moon  passes  between 
it  and  the  earth;  and  the  moon  is  eclipsed  when 
the  earth  passes  between  it  and  the  sun.  Eclipses 
are  not  always  total,  but  may  be  partial.  Some 
are  ring  (annular)  eclipses;  that  is,  a  ring-shaped, 
portion  of  the  eclipsed  orb  may  be  seen  around 
the  eclipsed  central  part.  Eclipses  do  not  come 
very  often.  Their  coming  is  known  a  long  time 
beforehand,  for  astronomers  can  compute  the 
time  to  a  minute  when  the  sun,  earth  and  moon 
will  be  in  such  position  toward  one  another  as  to 
cause  an  eclipse. 

THE  SOLAR  SYSTEM. 

Solar  means  belonging  to  the  sun.  System 
means  part  of  a  thing  gathered  or  grouped  to¬ 
gether  as  a  whole.  The  sun,  the  planets  which 
move  round  it,  comets  and  meteors  make  up  what 
is  called  the  Sdlar  System.  The  sun  is  the  cen¬ 
tre  of  that  system,  and  all  the  planets,  comets  and 
meteors  move  (revolve)  around  him.  The  sun 
holds  them  all  in  their  places  by  a  law  called 
gravity.  If  you  take  a  string  and  tie  a  weight 
to  the  end  of  it,  then  hold  the  other  end  in  your 
hand  and  whirl  the  weight  around  in  a  circle 
by  the  string,  it  tries  to  get  away ;  but  the  string 


holds  it  to  its  place  in  the  circle.  Gravity  acts 
just  like  the  string.  It  keeps  the  planets  in 
their  circle  around  the  sun.  In  going  around 
the  sun  the  planets  appear  to  be  first  on  ono 
side  of  it  and  then  upon  the  other.  Therefore 
they  are  called  wanderers  (planets).  The  sun 
itself  is  called  a  planet,  for  it  is  believed  that  he, 
with  all  his  great  company  of  planets,  is  re¬ 
volving  around  some  other  great  centre  in  the 
heavens,  though  we  do  not  know  just  where 
that  centre  is. 

Appearance. — Can  you  tell  a  planet  from  a 
star?  Yes.  When  you  look  at  a  star  you  see 
it  twinkling  in  the  heavens;  but  planets  do  not 
twinkle.  They  shine  steadily.  All  planets 
shine  only  by  means  of  light  borrowed  from  the 
sun,  which  they  reflect,  or  give  off,  like  a  look¬ 
ing-glass.  They  are  spheres;  that  is,  they  are 
round  like  the  earth.  It  takes  a  planet  a  cer¬ 
tain  length  of  time  to  go  around  the  sun.  Thm 
time  is  called  its  year.  So,  it  takes  a  planet  a 
certain  length  of  time  to  turn  around  on  its  own 
axis.  This  is  called  its  day.  By  reason  of  these 
turnings  (revolutions)  planets  are  constantly 
changing  their  appearance  and  place  in  the 
heavens,  just  as  we  see  the  moon  doing.  Some 
planets  have  smaller  planets  (satellites)  moving 
around  them.  The  moon  is  the  small  planet 
which  turns  around  the  earth  and  keeps  it  com- 
pany. 

Names  and  Sizes. — We  will  now  speak  of  the 
larger  planets.  There  are  eight  of  them,  which 
are  spoken  of  as  “principal  or  primary  plan¬ 
ets.”  We  begin  with  the  one  nearest  the  sun. 
Its  name  is: 

Mercury. — Its  distance  from  the  sun  is  less 
than  half  that  of  the  earth,  or  about  35,000,000 
miles.  Therefore  it  receives  more  light  and  heat 
than  the  earth  does.  Its  day  is  about  24  hours 
long;  its  year  is  88  days  long;  its  diameter  3,000 
miles.  Being  so  close  to  the  sun,  it  is  a  hard 
planet  to  see.  But  it  can  be  seen  with  the  naked 
eye  before  sunrise  and  sunset  in  the  fall  and 
spring  of  the  year,  when  the  weather  is  clear. 

Venus. — This  planet  comes  next  in  order,  its 
distance  from  the  sun  being  about  07,000,000 
miles.  Its  year  is  a  little  over  224%  days  long; 
its  day,  or  one  turn  on  its  axis,  is  23%  hours; 
its  diameter  7,800  miles.  It  is  the  nearest  planet 
to  the  earth,  and  is,  as  you  see  from  the  above, 
only  a  little  smaller  than  the  earth.  It  is  both 
a  morning  and  evening  star,  and  is  very  bril¬ 
liant. 

Earth, — The  third  planet  in  order  is  our  own 
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earth.  We  have  already  described  the  earth  as 
our  dwelling-place  in  the  article  called  “  Story  of 
the  Earth/’  which  you  have  no  doubt  studied  care¬ 
fully.  But  it  is  no  harm,  in  speaking  of  the  earth  as 
a  planet,  to  repeat  here  that  its  distance  from  the 
sun  is  about  92,000,000  miles;  its  year  is  about 
36514  days  long;  its  day  nearly  24  hours  long;  its 
diameter  nearly  8,000  miles;  its  circumference 
nearly  25,000  miles.  It  turns  on  its  axis  from 
west  to  east  at  a  rate  of  nearly  19  miles  a  sec¬ 
ond.  The  passage  of  the  earth  around  the  sun 
gives  us  our  four  seasons — Spring,  Summer, 
Autumn  and  Winter. 

Mars  is  sometimes  called  “  the  red  planet,” 
because  of  its  color.  Its  size  is  about  half  that 
of  the  earth,  its  diameter  being  about  4,200 
miles.  Its  year  is  687  days  long;  its  day  is  24^4 
hours  long;  its  distance  from  the  sun  about 
141,000,000  of  miles.  It  turns  its  full  face 
toward  the  earth,  and  can  therefore  be  easily 
seen.  In  appearance  Mars  is  very  like  the  earth, 
and  what  are  supposed  to  be  seas,  canals  and 
continents  can  be  seen  upon  it  through  a  tele¬ 
scope.  It  is  attended  by  two  satellites  or  moons. 

Jupiter  is  the  fifth  planet  in  order.  It  has 
been  called  the  “  Giant  Planet  ”  on  account  of 
its  great  size.  Its  diameter  is  85,000  miles,  or 
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nearly  eleven  times  that  of  the  earth.  It  moves 
round  the  sun  at  a  distance  from  it  of  476,000,000 
miles  and  in  about  4,332  days,  which  make  the 
length  of  its  year.  It  turns  on  its  axis  in  a 


little  less  than  10  hours,  which  is  the  length  of 
its  day.  Through  a  telescope  Jupiter  is  seen  to 
be  crossed  by  belts  or  zones  of  vapor,  which  are 
continually  changing  their  color.  It  is  also  at¬ 
tended  by  four  moons  which  revolve  around  it, 
and  suffer  eclipses  just  like  our  own  moon. 

Saturn  is  the  most  curious  of  all  the  planets, 
being  surrounded  by  rings  and  attended  by 
eight  satellites  or  moons,  which  revolve  around 
it.  The  diameter  of  Saturn  is  70,000  miles;  its 
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distance  from  the  sun  nearly  880,000,000  miles; 
its  year,  or  time  of  revolution  around  the  sun, 
is  10,759  days,  or  about  29  of  our  years;  its  revo¬ 
lution  on  its  axis,  or  its  day,  10^4  hours. 

Uranus. — This  planet  is  sometimes  called 
“  Herschel  ”  after  the  man  who  discovered  it  in 
1781.  Its  diameter  is  33,000  miles.  It  re¬ 

volves  around  the  sun  at  the  very  great  distance 
of  1,800,000,000  miles,  and  its  year,  or  time  of 
such  revolution,  is  nearly  84  of  our  years.  Its 
day,  or  time  of  turning  on  its  own  axis,  is  f)y2 
hours.  It  is  attended  by  four  satellites,  or 

moons. 

Neptune  is  the  furthest  from  the  sun  of  all 
known  planets,  its  distance  being  2,775,000,000 
miles;  and  its  year,  or  time  of  one  revolution 

around  the  sun,  is  nearly  165  of  our  years.  It 

is  about  37,000  miles  in  diameter.  We  cannot 
as  yet  tell  exactly  the  length  of  its  day,  or  time 
of  revolution  on  its  axis. 

Other  Planets. — The  planets  described  above 
are  called  primary  planets,  because  they  are  the 
largest.  Besides  these  there  are  nearly  200  minor 
or  lesser  planets,  some  of  which  go  by  the  name  of 
asteroids.  An  asteroid  means  a  “  starlike  orb  or 
body.”  All  these  minor  planets  have  been  dis¬ 
covered  within  the  last  hundred  years.  They  are  all 
smaller  than  the  earth,  some  of  them  being  very 
tiny.  They  do  not  appear  to  have  any  satellites, 
or  moons,  but  themselves  move  round  the  sun  at 


68 


SUN,  MOON  AND  STARS— ASTRONOMY. 


various  distances  and  in  different  times,  ranging 
from  1,100  to  3,000  days. 

Meteors. — These  are  small  bodies  which  rush 
rapidly  through  the  solar  system  and  get  fiery  hot 
in  so  doing.  Some  of  them  reach  the  earth  in  the 
form  of  metal,  but  most  of  them  are  burned  en¬ 
tirely  up  in  their  swift  passage.  The  meteors 
called  “  falling  stars,”  which  we  often  see  at  night, 
are  burned  out  before  they  reach  the  earth. 

Comets  are  supposed  to  be  masses  of  burning  gas, 
with  long,  fiery  tails,  millions  of  miles  in  extent. 
They  wander  through  the  heavens  with  very  little 
regularity,  and  are  very  beautiful  objects  to  look 
at,  but  a  constant  source  of  fear  to  timid  people, 
lest  they  should  strike  the  earth  and  destroy  it. 
Some  comets  make  a  regular  revolution  around  the 
sun,  and  their  coming  can  be  foretold  by 
astronomers. 

THE  FIXED  STARS. 

The  stars  are  called  fixed  or  stationary  because 
they  do  not  appear  to  the  eye  to  move  about  in  the 
heavens  like  the  planets  do.  Yet  they  have  a  mo¬ 
tion  of  their  own,  but  it  is  very  hard  to  find  out 
just  what  that  motion  is  on  account  of  their  great 
distance  from  us.  As  we  have  seen,  we  can  tell  a 
star  from  a  planet  by  its  twinkle.  Planets  do  not 
twinkle. 

Number  of  Stars. — No  one  knows  how  many 
stars  there  are.  They  can  be  seen  by  millions 
through  a  telescope,  but  only  about  6,000  can  be 
seen  by  the  naked  eye,  and  of  these  only  about 
3,000  can  be  seen  at  any  one  time.  More  can  be 
seen  in  the  southern  than  in  the  northern  hemi¬ 
sphere.  Stars  are  all  very  distant  from  the  earth — 
so  far,  indeed,  that  it  is  next  to  impossible  to 


measure  how  far  they  are  away,  or  how  large  they 
are.  Professor  Eussell  calculated  the  distance  of 
the  nearest  star  to  the  earth  to  be  sixty-two  and  a 
half  trillions  of  miles.  They  are  supposed  to  be 
suns,  each  with  its  group  or  system  of  smaller 
stars,  pretty  much  like  our  solar  system ;  only  the 
starry  system  is  called  the  stellar  system. 

Star  Groups. — In  olden  times  those  who  studied 
the  stars  grouped  them  together  into  clusters  which 
they  called  constellations.  They  fancied  that  these 
constellations  looked  like  men  or  animals,  and  they 
gave  them  names  accordingly;  thus  one  group,  or 
constellation  of  66  stars,  was  supposed  to  look  like 
a  ram.  It  was  therefore  called  Aries,  which  means 
a  ram.  Another  was  called  Taurus,  which  means  a 
bull.  There  are  141  stars  in  Taurus,  so  situated 
as  to  look  somewhat  like  a  bull.  One  of  the  small 
clusters  in  Taurus  is  called  the  Pleiades  or  “  Seven 
Stars.”  Another  constellation  was  called  the 
Great  Bear,  because  it  was  supposed  to  shape  up 
like  a  large  bear.  It  is  also  known  as  the  Dipper 
from  its  shape.  Its  two  end  stars  are  called 
Pointers,  because  they  are  in  line  with  the  North 
Star  and  point  to  it.  There  were  twelve  of  these 
great  constellations,  or  clusters,  which  the  ancients 
called  the  signs  of  the  zodiac,  or  heavenly  animal 
belt.  We  still  call  them  by  their  ancient  names. 

The  Milky  Way. — When  the  sky  is  clear  there 
can  be  seen  stretching  across  it  at  night  a  bright 
tract  or  belt  which  for  a  long  time  puzzled  astrono¬ 
mers.  But  it  has  been  discovered  by  means  of 
powerful  telescopes  that  it  is  composed  of  count¬ 
less  stars  which  are  very  distant  from  us  and  very 
close  together — so  close,  indeed,  as  to  give  that 
appearance  of  a  solid,  bright  belt.  Sometimes  the 
Milky  Way  is  called  the  Galaxy,  which  means  a 
milky  or  whitish  way. 
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AN  EXPERIMENT  WITH  SUGAR. 

Put  a  spoonful  of  sugar  into  a  glass  of  water  and 
stir  it  briskly  until  the  sugar  disappears.  What 
has  become  of  it  ?  Is  it  still  in  the  tumbler  or  has 
it  been  destroyed?  Taste  the  water  and  you  will 
notice  that  the  sugar  is  still  there,  though  you 
can  no  longer  see  it.  We  say  it  has  been  dissolved 
by  the  water.  Heat  the  water  until  it  has  all 
been  evaporated,  and  you  will  again  see  the  sugar 
in  the  bottom  of  the  vessel.  Pour  more  water 
upon  it  and  it  will  dissolve  again.  Throughout 
all  the  changes  which  occurred  it  remained  sugar 
to  the  very  end. 

AN  EXPERIMENT  WITH  LIME. 

Now  dissolve  a  little  slacked  lime  in  water :  You 
must  use  a  very  small  quantity,  if  you  wish  to  make 
all  of  it  disappear,  as  water  will  dissolve  only  about 
one-seven-hundredth  of  its  own  weight  of  lime. 
You  can  make  lime  water  more  easily  by  using 
plenty  of  lime,  stirring  it  thoroughly,  and  then 
letting  it  settle.  The  undissolved  lime  will  be  at 
the  bottom.  The  water  above  it  will  be  clear,  but 
contains  some  dissolved  lime.  Pour  off  this  clear 
lime  water  into  a  bottle. 

CHANGING  LIME  INTO  CHALK. 

Put  a  tube  in  the  limewater,  and  blow  your 
breath  through  the  tube  for  a  time.  Now  look 
at  the  water.  Notice  the  tiny  white  flakes  float¬ 
ing  there  and  gradually  settling  down  to  the  bot¬ 
tom  of  the  bottle.  Something  strange  has  hap¬ 
pened  to  the  lime,  for  now  you  can  not  dissolve 
these  tiny  specks,  no  matter  hiow  hard  or  how  long 
you  stir  the  water.  You  have  turned  the  lime 
into  chalk,  and  chalk  is  not  soluble  in  water.  In 
your  breath  there  was  a  substance  called  carbonic 
acid  gas.  When  you  blew  through  the  tube  this 
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gas  touched  the  lime  and  united  with  it  to  form 
a  substance  different  from  the  lime  and  from  the 
carbonic  acid  gas. 

PHYSICAL  AND  CHEMICAL  CHANGES. 

When  the  sugar  and  the  lime  dissolved  in  the 
water,  we  called  the  change  in  their  condition  a 
physical  change;  but  turning  the  slaked  lime  into 
chalk,  a  different  substance,  was  a  chemical 
change. 

WHAT  IS  CHEMISTRY? 

Chemistry  is  the  science  that  teaches  how  two 
substances  may  be  combined  to  produce  another 
substance  different  from  either  of  those  of  which 
it  is  composed.  Chemists  point  out  carefully  the 
difference  between  a  mixture  and  a  combination 
of  two  substances.  We  had  in  the  bottle  a  mixture 
of  lime  and  water.  The  chalk  was,  however,  not 
merely  a  mixture,  but  a  combination  of  lime  and 
carbonic  acid  gas. 

Water. — Water  itself  is  a  combination  of  two 
gases  called  oxygen  and  hydrogen.  By  the  use 
of  electricity  it  is  possible  to  change  the  water 
into  these  two  gases  and  to  collect  each  of  them 
in  a  bottle.  When  we  examine  these  separately 
we  find  some  surprising  facts.  Hydrogen  burns  so 
fiercely  that  unless  special  care  is  taken  it  will 
explode.  Oxygen  is  necessary  to  cause  burning. 
So  we  have  the  strange  contradiction  that  while 
water  is  used  to  put  out  fires,  it  is  composed 
of  oxygen  which  causes  burning,  and  hydrogen 
which  burns  very  readily.  Indeed,  if  you  have  the 
proper  appliances,  you  can  produce  water  by  burn¬ 
ing  hydrogen  in  oxygen. 

Hydrogen  is  one  of  the  lightest  of  all  gases. 
It  is  only  one-fourteenth  as  heavy  as  air.  For  this 
reason  it  would  be  just  the  thing  for  filling 
balloons,  if  it  were  not  so  expensive  to  manufac¬ 
ture.  As  it  is,  balloons  are  usually  filled  with  or- 
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dinary  gas,  such  as  we  burn  in  our  houses.  This  is 
not  nearly  so  good  as  hydrogen,  but  is  much 
cheaper.  Hydrogen  gas  may  be  obtained  in  small 
quantities  by  putting  scraps  of  zinc  in  water  and 
then  adding  a  little  hydrochloric  acid.  Bubbles 
of  hydrogen  will  at  once  rise  through  the  water. 
By  inserting  a  cork  with  a  tube  running  through 
it  the  hydrogen  may  be  drawn  off  into  another 
bottle.  When  water  is  decomposed,  we  find  that 
the  volume  of  the  oxygen  is  about  half  that  of  the 
hydrogen.  Oxygen  forms  about  one-fifth  of  the 
atmosphere,  which  is  a  mixture  of  this  gas  with 
nitrogen  and  some  other  gases. 

Combustion. — The  burning  of  wood,  coal,  oil, 
and  other  common  substances  is  simply  the  com¬ 
bination  of  those  substances  with  the  oxygen  of  the 
air.  If  the  combination  takes  place  rapidly,  we 
have  a  hot  fire.  If  we  wish  to  make  the  fire  in  the 
stove  burn  more  briskly,  we  open  the  air-holes  be¬ 
low  the  fire,  so  that  more  air,  and  therefore  more 
oxygen,  may  reach  the  glowing  coals.  In  pure  oxy¬ 
gen  the  burning  becomes  exceedingly  rapid.  Light 
a  match,  blow  out  the  flame,  and  thrust  the  glow¬ 
ing  wood  into  a  tube  of  oxygen;  the  match  in¬ 
stantly  bursts  into  flame  again.  A  lighted  candle 
placed  in  a  jar  of  pure  oxygen  burns  with  a 
brilliancy  that  reminds  one  of  an  electric  light. 

Slow  Combustion. — Oxygen  combines  with 
some  substances  quite  slowly  under  ordinary 
conditions.  When  iron  is  exposed  to  damp  air, 
oxygen  slowly  unites  with  it  and  forms  rust.  The 
combination  occurs  so  slowly  that  no  heat  can  be 
detected. 

Bodily  Heat. — Strange  as  it  may  seem,  our 
bodies  are  slowly  burning.  The  warmth  of  our 
bodies  and  all  our  movements  are  due  to  a  grad¬ 
ual  burning  of  our  tissues-  At  every  breath  we 
draw  into  the  lungs  fresh  supplies  of  oxygen, 
which  passes  into  the  blood  and  is  carried  to  all 
parts  of  the  body.  The  burning  goes  on  more 
rapidly  when  we  exercise  vigorously.  We  breathe 
more  deeply  and  rapidly,  in  order  to  bring  into 
the  body  a  larger  supply  of  oxygen,  and  the  heart 
beats  more  rapidly,  thus  sending  the  oxygen  more 
quickly  to  the  tissues.  This  explains  why  we  be¬ 
come  so  warm  when  we  work  or  play  vigorously. 
Ho  you  remember  the  experiment  with  the  breath 
and  the  limewater?  The  carbonic  acid  gas  in  the 
breath  is  a  result  of  the  burning  of  the  body. 
The  same  kind  of  gas  passes  off  from  the  fire  in 
a  stove  or  the  flame  of  a  lamp. 

Ho  Burning  Without  Oxygen. — If  we  shut  off 
the  supply  of  oxygen,  the  burning  ceases.  Fires 


are  often  put  out  in  this  way.  Have  you  ever 
heard  of  smothering  a  fire  by  throwing  a  heavy 
piece  of  carpet  upon  it  ?  The  fire  goes  out  simply 
because  the  carpet  shuts  off  the  supply  of  oxygen. 
Fires  in  the  interior  of  ships  are  often  checked  or 
put  out  by  shutting  out  all  air  from  the  burning 
materials.  Fires  in  mines  are  often  extinguished 
in  the  same  way.  You  know  how  quickly  a 
person  will  die  if  his  supply  of  air  is  cut  off.  A 
human  being  cannot  live  where  a  candle  will  not 
burn  freely,  for  both  the  person  and  the  candle 
must  have  oxygen  to  keep  up  the  burning.  Some¬ 
times  the  oxygen  is  crowded  out  of  the  bottom 
of  a  well  or  a  mine  by  other  gases.  In  this  case 
it  would  be  death  to  a  man  to  enter  such  a  place. 
To  avoid  danger,  men  frequently  lower  a  lighted 
candle  in  a  place  of  this  kind  before  entering  it. 
If  the  candle  continues  to  burn  freely,  the  men 
may  safely  enter  .  If  it  burns  dimly  or  goes  out, 
the  place  can  not  be  entered  until  the  foul  gas  has 
been  driven  out  and  oxygen  supplied  in  its  place. 

CHEMICAL  AFFINITY. 

Some  time  ago  Tom  and  Harry  were  walking 
down  the  street  together.  As  they  turned  a  corner 
they  met  Will  and  John.  All  of  these  boys  were 
friends,  but  Tom  and  John  were  especially  fond 
of  each  other,  while  Will  and  Harry  were  par¬ 
ticularly  good  friends.  So  it  was  very  natural 
that  after  the  four  boys  had  stood  in  a  group 
talking  together  for  awhile,  Tom  and  John  went 
away  together,  while  Will  and  Harry  went  away 
in  another  direction.  Chemical  substances  show 
likes  and  dislikes  for  each  other  in  somewhat  the 
same  way.  For  instance,  we  saw  in  the  beginning 
of  this  study  that  carbonic  acid  gas  had  a  liking, 
or  affinity,  as  the  chemist  would  say,  for  lime, 
and  that  when  the  two  substances  met  they  united 
to  form  chalk.  But  lime  has  a  still  stronger 
liking  or  affinity  for  sulphuric  acid  than  it  has 
for  carbonic  acid.  So  if  we  pour  diluted  sulphuric 
acid  on  chalk,  the  sulphuric  acid  and  the  lime 
unite  to  form  sulphate  of  lime.  It  is  a  case  of 
“two  is  company,  three  is  a  crowd,”  for  neither 
of  these  two  substances  will  now  have  anything  to 
do  with  carbonic  acid  and  it  flies  off  in  the  form  of 
gas. 

Take  a  piece  of  chalk  and  throw  it  into  some 
vinegar,  and  you  will  see  the  carbonic  acid  flying 
off  in  bubbles.  Lime  has  a  stronger  affinity  for 
vinegar,  that  is,  acetic  acid,  than  it  has  for  car¬ 
bonic  acid,  and  so,  as  in  the  other  experiment,  the 
lime  deserts  its  former  friend,  the  carbonic  acid. 
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and  unites  with  the  vinegar  to  form  acetate  of 
lime. 

The  chemist  takes  advantage  of  these  affinities 
to  make  new  substances.  Some  of  the  changes 
which  are  thus  brought  about  are  very  remarkable. 

Making  a  Solid  Out  of  Two  Gases. — Put  into  a 
tumbler  a  few  drops  of  ammonia,  and  into  another 
tumbler  a  few  drops  of  hydrochloric  acid.  The 
odor  which  arises  front  each  of  the  two  tumblers 
is  due  to  the  rising  of  gas  from  the  substances 
we  put  into  them.  Cover  both  tumblers  with 
paper  and  invert  one  tumbler  over  the  other. 
Now  slide  out  the  pieces  of  paper  that  separate 
the  two  gases  from  each  other.  Notice  the  cloud 
of  white  particles  which  forms  at  once.  After 
a  time  these  settle  down  in  the  lower  tumbler. 
The  two  gases  have  united  to  form  a  solid  sub¬ 
stance  called  sal-ammoniac,  such  as  is  used  to 
■charge  batteries  for  electric  bells. 

Making  a  Gas  Out  of  Two  Solids. — Pub  together 
a  little  sal-ammoniac  and  a  little  unslaked  lime. 
The  odor  of  ammonia  will  soon  be  very  noticeable. 
The  two  solids  have  united  to  form  ammonia  gas. 

Making  a  Solid  Out  of  Two  Liquids. — Dissolve 
in  a  little  water  about  an  equal  bulk  of  chloride  of 
lime.  Pour  slowly  into  this  liquid  some  strong 
sulphuric  acid  while  stirring  constantly.  In  a 
very  short  time  these  two  liquids  will  unite  into 
solid  “plaster  of  Paris,”  the  substance  from  which 
cur  common  blackboard  crayons  are  made. 

CHEMICAL  ELEMENTS. 

We  have  found  that  water  is  a  combination 
cf  two  substances  called  oxygen  and  hydrogen. 
It  is  an  easy  matter  for  the  chemist  to  separate 
water  into  these  two  gases ;  but  no  one  has  ever 
been  able  to  separate  either  oxygen  or  hydrogen 
into  two  or  more  simpler  substances.  The  chemist 
gives  the  name  element  to  every  substance  which 
cannot  be  separated  into  simpler  substances.  In 
all,  there  are  about  seventy  known  elements.  Some 
of  them  are  very  plentiful ;  others  are  exceedingly 
rare.  Below  is  given  a  list  of  the  most  familiar 
elements: 

Metals. — Aluminum,  calcium,  copper,  gold, 
iron,  lead,  mercury,  nickel,  potassium,  silver, 
sodium,  tin,  zinc.  . 

Non-metals. — Arsenic,  carbon,  chlorine,  hydro¬ 
gen,  nitrogen,  oxygen,  phosphorus,  sulphur. 

All  of  these  metals  are  solid  at  ordinary  tem¬ 
peratures,  with  the  exception  of  mercury,  which  is 
a  liquid.  All  of  the  non-metals  are  also  solid, 


except  chlorine,  hydrogen,  nitrogen  and  oxygen, 
which  are  gases. 

Every  substance  on  the  earth  is  made  of  one 
or  more  of  the  seventy  elements.  Common  salt, 
for  example,  consists  of  chlorine  and  sodium; 
sugar  is  composed  of  carbon,  hydrogen  and  oxygen. 

The  scientists  have  found  a  way  by  -which  they 
now  know  that  the  same  elements  that  are  found" 
on  the  earth  are  also  present  in  the  sun,  the  moon, 
and  the  planets.  There  is  strong  reason  to  believe 
that  all  the  heavenly  bodies  are  made  up  of  the 
same  elements.  Occasionally,  meteors,  or  shoot¬ 
ing  stars,  drop  from  the  sky  to  the  earth.  Many 
of  these  have  been  analyzed  by  the  chemists,  but 
no  new  elements  have  ever  been  found  in  them. 

Aluminum  is  very  abundant,  but  is  never  found 
in  a  pure  state.  It  is  usually  separated  by  elec¬ 
tricity  from  the  substances  with  which  it  has  been 
combined.  It  is  a  white  metal  and  can  be  highly 
polished.  As  it  is  very  light  and  strong,  and  is 
not  affected  by  the  air,  it  is  a  very  useful  metal 
for  making  ornaments,  cooking  utensils,  and 
scientific  instruments. 

The  clays  from  which  various  kinds  of  pottery 
are  made  are  combinations  of  aluminum  with 
other  elements.  From  the  finest  clay  we  obtain 
porcelain.  Stoneware  is  made  from  a  less  pure 
quality  of  clay.  Common  red  bricks  and  fire¬ 
brick  are  made  from  low  grades  of  clay. 

Calcium  is  not  found  in  a  separate  state  in 
nature.  It  is  the  metal  present  in  lime,  which  is 
simply  a  combination  of  calcium  and  oxygen. 
Lime"  is  made  from  common  limestone  by  burn¬ 
ing  it  in  a  sort  of  furnace  called  a  limekiln.  It 
is  often  called  quick-lime.  When  a  mass  of  lime 
is  sprinkled  with  water  it  becomes  so  hot  that 
the  water  turns  to  steam.  The  lime  changes  into 
a  powdery  substance  called  slaked  lime.  The 
ordinary  mortar  used  in  building  is  a  mixture 
of  slaked  lime  and  sand.  Cement  is  made  of 
lime  and  clay.  When  mixed  with  water  it  quickly 
hardens  to  a  solid  mass,  even  under  water.  Large 
buildings  and  bridges  are  now  commonly  made 
of  cement. 

Copper  is  sometimes  found  in  a  pure  state,  but 
more  commonly  it  is  combined  with  other  sub¬ 
stances.  In  the  Lake  Superior  region  copper  is 
found  in  enormous  quantities.  The  metal  is  ex¬ 
tensively  used  in  the  form  of  wire  for  carrying 
electricity.  It  is  also  used  for  boilers,  cooking 
utensils,  and  roofing.  Bronze  consists  of  about 
nine-tenths  copper  and  the  remainder  tin.  Brass 
consists  of  copper  and  zinc.  German  silver  con¬ 
tains  copper,  zinc  and  nickel. 
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Gold  is  commonly  found  in  the  metallic  state; 
sometimes  in  lumps  called  nuggets,  but  more  fre¬ 
quently  in  tiny  particles  scattered  through  quartz 
rock.  It  is  a  very  heavy  metal,  being  about  nine¬ 
teen  times  as  heavy  as  water.  It  is  quite  soft  and 
can  easily  be  hammered  out  into  thin  sheets.  Gold 
is  not  affected  by  either  dry  or  moist  air.  It  is 
largely  used  for  the  making  of  ornaments,  and  is 
the  commonly  accepted  money  metal.  Its  soft¬ 
ness  makes  it  necessary  to  combine  it  with  other 
metals  in  using  it  for  these  purposes.  The  gold 
coin  of  the  United  States  contains  one  part  of 
copper  to  every  nine  parts  of  gold.  1  When  gold 
is  pure  it  is  said  to  be  twenty-four  karats  fine. 
Gold  eighteen  karats  fine  is  therefore  eighteen- 
twenty-fourths  or  three-fourths  pure. 

Iron  is  generally  found  in  combination  with 
other  substances,  from  which  it  is  separated  by 
subjecting  it  to  intense  heat  in  the  presence  of 
limestone,  and  afterward  reheating  and  working 
it  in  puddling-furnaces.  Iron  weighs  about  seven 
times  as  much  as  water.  If  two  pieces  of  iron 
are  heated  to  a  white  heat,  they  may  be  united 
into  one  piece  by  hammering;  this  is  called  weld¬ 
ing.  Heated  iron  may  be  rolled  into  sheets  or 
bars  by  passing  the  metal  between  steel  rollers. 
What  we  call  tin  is  really  sheet-iron  covered  with 
tin.  Galvanized  iron  is  made  by  dipping  sheet 
iron  into  melted  zinc.  Steel  is  iron  containing 
a  certain  proportion  of  carbon.  If  steel  be  heated 
and  then  allowed  to  cool  slowly,  it  becomes  as 
soft  as  iron,  but  if  when  heated  to  redness  it  is 
suddenly  cooled  by  plunging  it  into  cold  water, 
it  becomes  very  hard.  This  process  of  hardening 
or  softening  steel  is  called  tempering.  Try  the 
effect  of  slow  cooling  and  sudden  cooling  on  a 
watch  spring  or  clock  spring  or  steel  wire. 

Lead  is  a  metal  with  a  brilliant  lustre,  which 
soon  is  dulled,  however,  by  exposure  to  the  air. 
This  is  readily  seen  by  cutting  a  piece  of  lead  with 
a  knife.  It  is  so  soft  that  it  can  be  scratched  by 
the  finger-nail.  Lead  is  commonly  used  in  the 
form  of  sheets  for  lining  tanks  and  covering  roofs. 
Water  pipes  in  houses  are  frequently  made  of  lead. 
Shot  is  made  by  running  melted  lead  through  a 
sieve  and  letting  the  drops  fall  from  a  height  into 
water.  The  type  used  by  printers,  and  the  solder 
used  by  plumbers  are  mainly  composed  of  lead. 

Sodium  is  a  white  metal,  with  a  bright  surface 
which,  however,  tarnishes  very  quickly.  Nearly 
two-fifths  of  common  salt  consists  of  sodium.  It 
is  so  soft  that  it  can  be  moulded  like  putty,  and 
is  lighter  than  water.  When  a  small  piece  of 
sodium  is  thrown  into  water,  violent  chemical 


action  begins  at  once,  causing  a  hissing  noise,  and 
sometimes  ending  with  an  explosion.  Sodium 
burns  with  a  yellow  flame,  which  can  be  seen 
when  common  salt  is  thrown  into  the  fire. 

Potassium  may  be  obtained  from  wood  ashes. 
In  many  respects  it  resembles  sodium.  In  contact 
with  water  it  causes  such  strong  chemical  action 
as  to  set  fire  to  some  of  the  hydrogen  in  the  water. 
Burning  potassium  has  a  flame  of  violet  color. 

Mercury  is  sometimes  found  in  the  metallic 
state,  but  more  commonly  in  an  ore  called  cinna¬ 
bar.  It  is  a  very  heavy,  white  liquid.  It  is  used 
for  thermometers,  because  it  will  not  easily  freeze. 
It  is  used  in  silvering  mirrors,  and  is  of  much 
value  in  separating  gold  and  silver  from  their  ores. 

Nickel  resembles  silver  in  appearance,  and  can 
be  highly  polished.  It  forms  about  one-fourth  of 
the  metal  in  our  five-cent  pieces,  the  remainder 
being  copper.  It  is  very  largely  used  for  plating 
other  metals. 

Silver  is  usually  found  in  combination  with 
other  metals.  Its  brilliant,  white  surface  will  not 
tarnish  when  exposed  to  pure  air.  It  is,  however, 
very  quickly  affected  by  sulphur.  Housekeepers- 
know  how  soon  coal  gas,  eggs,  mustard,  rubber, 
or  other  substances  containing  sulphur  will  blacken 
silver.  Silver  is  widely  used  in  the  making  of 
tableware  and  jewelry,  and  furnishes  a  large  part 
of  the  metallic  currency  of  the  country. 

Tin  has  a  silvery  appearance  and  is  extensively 
used  in  coating  other  metals.  What  we  commonly 
call  tinware  is  sheet-iron  coated  with  tin.  Copper 
is  frequently  coated  with  tin.  The  coating  process 
consists  of  dipping  these  metals  into  a  bath  of 
molten  tin.  Tin  foil  is  commonly  used  as  a  wrap¬ 
ping  for  candy,  tobacco,  etc. 

Zinc  is  found  in  the  shape  of  ore.  When  pure, 
it  is  a  whitish  metal,  which  may  be  rolled  or 
hammered  into  sheets  or  drawn  into  wire.  It  is 
extensively  used  in  making  galvanized  iron,  which 
is  simply  sheet-iron  dipped  into  molten  zinc. 
Brass  is  an  alloy  of  zinc  and  copper.  Large 
quantities  of  zinc  are  used  in  electric  batteries. 

Arsenic,  in  a  pure  state,  consists  of  brilliant 
metallic  crystals,  which  soon  tarnish  in  contact 
with  the  air.  A  small  quantity  of  arsenic  is  com¬ 
monly  added  to  the  lead  in  the  making  of  shot 
for  the  purpose  of  hardening  the  shot.  The 
poisonous  green  coloring  matter,  known  as  Paris 
green,  is  a  compound  of  arsenic  and  copper. 

Carbon  exists  in  several  forms  and  in  many  com¬ 
binations.  The  diamond,  the  most  highly-prized 
and  costly  of  precious  stones,  is  simply  a  crystal 
of  pure  carbon.  By  applying  great  heat  we  may 
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change  a  diamond  into  a  sort  of  coke  in  a  vacuum, 
or  may  burn  it  like  coal,  if  it  is  surrounded  by 
oxygen.  The  diamond  is  the  hardest  known  sub¬ 
stance. 

The  lead  in  pencils  is  a  mixture  of  clay  with 
another  form  of  carbon,  called  graphite.  Coal 
and  charcoal  consist  largely  of  carbon. 

Chlorine  is  a  yellowish  gas  with  an  unpleasant 
odor.  It  has  such  a  strong  affinity  for  other  ele¬ 
ments  that  it  is  never  found  in  a  free  state  in 
nature.  Common  salt,  which  is  a  combination  of 
chlorine  and  sodium,  is  known  to  the  chemist  as 
sodium  chloride. 

Hydrogen  is  a  gas  without  color,  taste,  or  odor. 
It  is  the  lightest  substance  known  and  is,  there¬ 
fore,  particularly  valuable  for  filling  ballons.  If 
hydrogen  be  mixed  with  about  three  times  its 
volume  6f  air,  the  mixture  will  explode  with  great 
force  if  brought  in  contact  with  a  flame.  Hydro¬ 
gen  may  easily  be  obtained  by  pouring  diluted 
hydrochloric  acid  on  zinc.  Bubbles  of  hydrogen 
immediately  begin  to  pass  off.  Hydrochloric  acid 
is  composed  of  hydrogen  and  chlorine.  Chlorine 
has  a  stronger  affinity  for  zinc  than  for  hydrogen. 
It,  therefore,  unites  with  the  zinc  and  the  hydrogen 
is  thus  set  free. 

Nitrogen  is  a  gas.  It  has  neither  color,  taste, 
nor  odor.  It  weighs  about  fourteen  times  as  much 
as  hydrogen.  Air  is  a  mixture  of  oxygen  and 


nitrogen.  Nitrogen  unites  with  other  elements 
to  form  various  substances.  Ammonia  is  com¬ 
posed  of  nitrogen  and  hydrogen.  The  laughing- 
gas  used  by  dentists  is  a  combination  of  nitrogen 
and  oxygen. 

Oxygen  has  been  dealt  with  under  the  subject 
of  combustion.  Like  hydrogen  and  nitrogen,  it 
is  colorless,  tasteless,  and  odorless.  It  has  quite 
a  strong  affinity  for  most  of  the  other  elements. 

Phosphorus  is  soft  and  waxlike.  It  has  sucli 
a  powerful  affinity  for  oxygen  that  it  will  burst 
into  flame  in  the  open  air  at  ordinary  tempera¬ 
tures.  It  is  used  in  great  quantities  in  the  manu¬ 
facture  of  matches,  being  united  with  other  ele¬ 
ments.  The  head  of  the  match  is  so  near  the 
burning  point  that  the  slight  heat  caused  by 
striking  the  match  is  sufficient  to  produce  com¬ 
bustion. 

Sulphur,  or  brimstone,  as  it  is  often  called,  is 
sometimes  found  in  a  pure  state,  but  more  com¬ 
monly  in  combination  with  other  elements.  It 
is  a  brittle  yellow  substance,  and  is  used  in  mak¬ 
ing  matches,  gunpowder  and  many  other  sub¬ 
stances. 

In  this  brief  chapter,  only  a  few  of  the  main 
features  of  chemistry  could  be  treated.  It  is  a 
fascinating  subject,  and  will  well  repay  further 
study.  We  owe  to  the  chemists  a  very  large  part  of 
the  comforts  and  conveniences  of  modern  life. 
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